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Introduction: Non-suicidal Self-Injury (NSSI) is a prevalent transdiagnostic behavior. The use of Ecological
Momentary Assessment (EMA) shows clinical potential, but the potential utility for individuals who self-injure
remains unclear. This prospective study evaluates self-reported benefits (e.g., self-insight and self-efficacy)
and challenges (e.g., beep disturbances and emotional discomfort) associated with using EMA among
treatment-seeking individuals with past-month NSSIL.

Methods: In this cohort study, 124 treatment-seeking adolescents and adults who self-injure completed a 28-day
EMA protocol with six daily assessments of emotions, cognitions, and behaviors (including self-injury). After one
month, participants completed an EMA feedback survey.

Results: A total of 98 patients completed the feedback survey (Response Rate = 79.03%). Average EMA
compliance was 74.87% (SD = 18.78) and decreased linearly across time. Four in five patients (78.57%) reported
experiencing at least one benefit. After using EMA, 32.65% reported increased general self-insight, 64.58% re-
ported increased NSSI-specific self-insight, 9.28% reported increased general self-efficacy, and 41.67% reported
improved self-efficacy to resist NSSI. Across the sample, 7.29% experienced EMA in treatment as tiring, stressful,
at times overwhelming, and not enjoyable. Higher levels of emotional discomfort were significantly associated
with lower compliance (r=-0.29, p=.004), higher beep disturbance (r=.37, p < .001), and lower general self-
insight (r=-0.28, p=.006). When participants felt more overwhelmed by their emotions than usual, they also
reported higher beep disturbance within the same and the next assessment.

Conclusion: Although the use of EMA in treatment may evoke emotional discomfort in patients, it may help
promote NSSI-specific self-insight and self-efficacy outside the therapy room in patients who self-injure.

Introduction

Non-suicidal self-injury (NSSI), defined as the deliberate destruction
of one’s own body tissue without suicidal intent (e.g., cutting or burning
oneself; International Society for the Study of Self-Injury, 2024), is a
pervasive mental health challenge among both adolescents and adults
worldwide. Approximately 17-23% of adolescents and young adults
(Gillies et al., 2018; Kiekens et al., 2023b) and 3-6% of adults (Liu, 2023;
Plener et al., 2016; Swannell et al., 2014) report a history of NSSI. The

presence of NSSI is uniquely associated with an increased risk for psy-
chiatric disorders (Kiekens et al., 2023b; Wilkinson et al., 2018), suicidal
thoughts and behaviors (Franklin et al., 2017; Kiekens et al., 2018a), and
rehospitalization following treatment (van Alphen et al., 2017). Rates of
NSSI are highest among clinical populations (Glenn et al., 2017;
Groschwitz et al., 2015), with half of adolescents and close to 10% of
young adults who seek treatment reporting NSSI behavior in the past
month (Millon et al., 2022; Ose et al., 2021). Recognizing its clinical
importance and transdiagnostic nature across various mental disorders
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(i.e., emotional, eating, and personality disorders; Kiekens et al., 2018b,
2023a; Ose et al., 2021), the American Psychiatric Association recently
included NSSI disorder as a condition requiring further research and
added a diagnostic code for the presence of NSSI behavior in the
DSM-5-TR (American Psychiatric Association, 2022).

Despite intensified efforts to better understand, predict, and prevent
NSSI, the rate of NSSI has not meaningfully decreased over the past
decades, with some work suggesting even increasing rates (Gillies et al.,
2018; Wester et al., 2018). Supporting this, a recent meta-analysis of
Randomized Controlled Trials (RCT) found no overall evidence that
mental health treatments in the past 50 years significantly reduced the
occurrence and frequency of self-injurious thoughts and behaviors (Fox,
Huang et al., 2020). Although these findings paint a bleak picture of the
present evidence base, some scholars argue that conventional treat-
ments may not yet have reached their efficacy "ceiling", as their
assessment and intervention modalities, which typically involve one or
two weekly sessions, may not align with the dynamic nature of
self-injurious thoughts and behaviors (Kleiman et al., 2022). For
instance, recent work shows that NSSI thoughts and urges — which
typically precede acts of self-injury — can fluctuate significantly across
hours within one day, with NSSI behavior being most likely to occur in
the late evening (Fitzpatrick et al., 2020; Kiekens et al., 2024). These
findings underscore the potential clinical utility of integrating ap-
proaches that extend beyond the confines of the therapy room.

The clinical application of Ecological Momentary Assessment (EMA;
also termed Experience Sampling; Myin-Germeys et al., 2024) might be
particularly useful in this context (Bos et al., 2019; Kleiman et al., 2022).
EMA is a structured diary technique that involves administering short
questionnaires multiple times a day to users, nowadays, typically on
mobile phones (Myin-Germeys et al., 2018; Stone & Shiffman, 1994).
Researchers have advocated for the use of EMA in mental health treat-
ment to facilitate person-centered care, enhance engagement, and pro-
mote self-management by enabling patients to monitor themselves (Bos
et al., 2020; Kiekens et al., 2021; Myin-Germeys et al., 2024). However,
to date, no study has investigated the extent to which individuals who
self-injure experience clinical benefits and challenges associated with
the use of EMA during treatment. In a recent pilot study, researchers
used EMA in a small (n=17) specialized mental health care sample and
found preliminary evidence that EMA facilitated patient reflection on
their mental health, enhancing self-awareness and self-insight
(Weermeijer et al., 2023; de Thurah et al., 2024). Similar findings
were observed in clinical populations seeking treatment for bipolar
disorder (n=20; Bos et al., 2020) and psychosis (Bell et al., 2017; de
Thurah et al., 2023). Self-insight —the ability to recognize one’s mental
health problems and become aware of their antecedents and con-
sequences—has been associated with better global functioning, reduced
psychopathology severity, and improved quality of life in clinical sam-
ples (Jennissen et al., 2018). To date, only one qualitative study has
evaluated the feasibility and utility of EMA as an adjunct treatment tool
for promoting self-insight among individuals who self-injure. Gromatsky
et al. (2022) conducted semi-structured interviews with 34 U.S. Army
veterans who used EMA three times daily for 28 days. Participants re-
ported that self-monitoring facilitated insight into their intrapersonal
experiences (e.g., emotions, cognitions, and behaviors), subsequently
reducing their susceptibility to NSSI (Gromatsky et al., 2022).

A second potential clinical benefit of EMA is its capacity to enhance
self-efficacy by stimulating self-management (Bos et al., 2019; de
Thurah et al.,, 2024), defined as the belief in one’s ability to take
effective actions toward achieving positive change (Bandura, 1997).
Developing higher levels of self-efficacy has been shown to contribute to
treatment gains and positive behavioral changes in mental health
(Bandura, 1986, 1997) and is a protective factor for the onset of NSSI
(Tatnell et al., 2014). Within the Cognitive-Emotional Model of NSSI
(Hasking et al., 2017), self-efficacy to resist NSSI refers to an individual’s
belief in their ability to implement actions and coping strategies to avoid
engaging in NSSI (Hasking & Rose, 2016). EMA studies in both
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community and clinical samples have demonstrated that higher levels of
self-efficacy to resist NSSI serve as a key protective factor against NSSI
behavior (Kiekens et al., 2020, 2024). These findings underscore
self-efficacy as a critical treatment target and suggest that individuals
who self-injure may benefit from using EMA. However, the extent to
which individuals seeking treatment report increased self-insight and
self-efficacy in managing their emotions, cognitions, and behaviors, as
well as NSSI-specific triggers, as a result of using EMA remains unclear.

At the same time, it is essential to consider that reflecting on one’s
emotions, thoughts, and behaviors multiple times per day might not
only promote a sense of control but also evoke burden and emotional
discomfort for some individuals (Bos et al., 2019; de Thurah et al., 2025;
Weermeijer et al., 2023, 2024). Beep disturbance (also referred to in the
field as burden) refers to the difficulty, inconvenience, or strain expe-
rienced when using EMA (Eisele, Kasanova et al., 2022; Eisele, Vachon
et al., 2022; Kirtley, 2022; Rintala et al., 2019, 2021) whereas compli-
ance is typically defined as the ratio of completed questionnaires to the
total number of questionnaires received (Vachon et al., 2019). Recent
findings from a large community sample of adolescents suggest that
individuals with self-harm thoughts and behaviors have compliance
rates similar to those with no history of self-harm but report slightly
higher levels of beep disturbance (Kirtley et al., in press). However,
there is also evidence that compliance rates may decrease over time
(Rintala et al., 2019; Vachon et al., 2019). For example, the compliance
of adolescents following discharge from psychiatric care for suicide risk
decreased over a four-week assessment period, dropping from 87% in
the first week to 45% in the final week (Glenn et al., 2022). While studies
suggest no overall iatrogenic effects of repeated assessments on the risk
of suicidal thoughts and behaviors (Coppersmith et al., 2022b; Glenn
et al., 2022; Law et al., 2015), repeated EMA assessments may increase
emotional distress for some individuals by making them acutely aware
of their symptoms (Bos et al., 2019). For instance, Gromatsky et al.
(2022) found that one-third of veterans using EMA reported initial
discomfort related to reflecting on and reporting their mental health.
These findings underscore the need to better understand the extent to
which individuals who self-injure may experience benefits and chal-
lenges when using EMA as an adjunct tool in treatment. In doing so, it is
critical to also explore whether specific patient characteristics can be
prospectively associated with the subjective experience of using EMA in
this vulnerable population.

The present study

The present cohort study was designed to address these gaps in the
literature. The objectives were to determine the extent to which in-
dividuals who self-injure and used EMA for 28 days subsequently: (1)
report increased general self-insight and self-efficacy as well as NSSI-
specific self-insight into NSSI triggers and self-efficacy to resist self-
injury, and (2) experience beep disturbance and emotional discomfort.
Additionally, we evaluated feasibility by considering compliance and
explored whether sociodemographic variables (e.g., developmental age
stages, educational level), mode of treatment, technological affinity, and
clinical characteristics (e.g., psychological distress, NSSI severity char-
acteristics, and outcome expectancies) predicted variation in the bene-
fits and challenges of using EMA between patients. At the request of a
reviewer, we also investigated momentary associations between beep
disturbance, emotion dysregulation, and NSSI cognitions and behaviors.

Methods
Design and sample

Data for this study were drawn from the Detection of Acute rIsk for
seLf-injurY (DAILY) project (see protocol paper; Kiekens et al., 2023a),

an observational cohort study involving individuals seeking treatment
who met the following inclusion criteria: (1) aged 15 to 39 years, (2)
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proficient in Dutch, (3) past-month NSSI urges and/or behaviors at
intake, and (4) receiving inpatient or outpatient mental health treatment
in the Flemish region of Belgium. Individuals with cognitive deficits that
impeded comprehension of study materials were excluded. Patients
were recruited via referral sampling from 21 mental health services,
including nine inpatient, eight outpatient, and four hybrid-care services.
Of these services, 11 services primarily addressed emotion dysregulation
and mood-related conditions, five targeted social-emotional challenges
associated with the transition from adolescence to emerging adulthood,
three specialized in eating disorders, and two are private practices.
Further information on the diagnostic characteristics of the participants
is provided in Kiekens et al. (2024).

Eligible participants were informed about the study through mental
health professionals and informational sessions held at these services.
All patients completed a baseline assessment consisting of a question-
naire battery and a clinical interview. During this assessment, patients
received an orientation and training on the EMA protocol using the m-
Path app (Mestdagh et al., 2023). The 28-day EMA protocol commenced
the following day and included: (1) six semi-random regular EMA sur-
veys approximately every two waking hours between 10 AM and 9:30
PM, (2) three brief burst EMA surveys administered 5 to 10 minutes
apart during the 30 minutes following reports of intense NSSI urges in
the regular EMA surveys, and (3) event registrations of NSSI behaviors.
Patients responded to EMA questions assessing emotions, cognitions,
contextual information, and social appraisals. The primary EMA out-
comes were NSSI cognitions (i.e., thoughts, urges, self-efficacy to resist
NSSI) and NSSI behavior, while secondary EMA outcomes included the
presence of disordered eating, substance use, and suicidal thoughts and
behaviors. Several safety measures were implemented to safeguard pa-
tients during the monitoring period (Kiekens et al., 2023a). An auto-
matic pop-up screen appeared at the end of any EMA survey in case a
participant reported an intense urge to self-injure (score of >5 on a
7-point item), providing access to either general support resources or
personal support options that patients provided during the baseline
assessment. Furthermore, a safety protocol was activated when partic-
ipants reported an intense urge to attempt suicide (response 6 or 7 on a
7-point scale), combined with low self-efficacy (responses 1-3 on a
7-point scale) to resist this urge. In such cases, a second pop-up
prompted participants to provide additional information about the
stressful situation they were in, and an automatic alert was sent to the
study team. For inpatients, the clinical staff on duty was then notified by
phone. For outpatients, a licensed clinical psychologist from the
research team conducted a telephone-based risk assessment. If minors
could not be reached and further action was needed, parents or legal
guardians were also contacted when deemed appropriate. After the
28-day EMA period, a feedback survey was sent assessing participants’
experiences. Participants and their treating clinicians also received a
feedback report, summarizing patterns in emotions, cognitions, and
harmful behaviors. Participants received financial compensation
contingent on compliance, ranging from €20 to €100. The study received
approval from the Ethics Committee Research UZ/KU Leuven. All par-
ticipants provided written informed consent, with additional consent
from parents or legal caregivers for minors (<18 years).

Fig. 1 presents a flowchart of the cohort. A total of 132 patients were
enrolled and completed the baseline assessments. One patient withdrew
after baseline, and seven patients did not complete the 28-day EMA
protocol, resulting in their exclusion from further analysis. Of the 124
patients who completed the 28-day EMA protocol, 98 patients
completed the feedback questionnaire (response rate = 79.03%) and
comprised the sample for the current study.

Measures
Baseline measures

Sociodemographic information and mode of treatment. Patients
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Enrolled patients

(n=132)

Y

Patients started EMA
(n=131)

Did not complete
EMA protocol
(n=7)

Patients completed
full EMA protocol
(n=124)

Did not complete
follow-up survery
(n=26)

Patients completed
feedback survey
(n=98)

Fig. 1. Patient flowchart of enrolment and analytical sample of the study.

reported their age (in years), gender identity (female, male, or nonbi-
nary), and highest educational attainment. Age was categorized into
three developmental stages: adolescents (15-18 years), emerging adults
(19-29 years), and adults (30-39 years). Education level was categorized
into primary school, secondary school, or college/university (bache-
lor’s, master’s, or PhD). Patients also indicated the mode of treatment
they were receiving, categorized as inpatient care, outpatient care, or
hybrid care (a combination of both).

Technological affinity. The extent of patients’ experience with and
their affinity for technology was assessed using the Adapted Technology
Affinity Scale (ATAS; Edison & Geissler, 2003). The ATAS consists of 11
items, each rated on a seven-point Likert scale ranging from 1 ("Totally
disagree") to 7 ("Totally agree"), with a minimum and maximum range of
11-77. The scale demonstrated strong internal consistency (o = .90).

Clinical characteristics. General psychological distress in the past
week, including symptoms of depression, anxiety, and stress, was
assessed using the shortened Depression Anxiety Stress Scale (DASS-21;
de Beurs et al., 2001; Lovibond, S.H & Lovibond, 1995). The DASS-21
includes 21 items rated on a four-point scale ranging from 0 ("Not at
all" or "Never applicable") to 3 ("Very much" or "Mostly applicable"),
with a minimum and maximum range of 0-63. The total score demon-
strated good reliability in the present sample (x = .88).

The frequency of NSSI thoughts and behaviors was measured using
the validated Self-Injurious Thoughts and Behaviors Interview (SITBI;
Fox, Harris, et al., 2020; Nock et al., 2007). NSSI thoughts in the month
prior to baseline were coded as follows: 1 = “1-4 times,” 2 = “5-20 times,
” 3 = “21-50 times,” and 4 = " type="Periodical">51 times.” NSSI be-
haviors in the past month were coded as 1 = “0 times,” 2 = “1-4 times,”
and 3 = “5 or more times.” NSSI outcome expectancies were assessed
using the Non-Suicidal Self-Injury Expectancy Questionnaire (NEQ;
Hasking & Boyes, 2018). The NEQ includes five subscales, each con-
taining five items rated on a four-point scale ranging from 1 (“Extremely
unlikely”) to 4 (“Extremely likely”), with a minimum and maximum
range of 5-20. The subscales and their respective reliability in the pre-
sent sample are: (1) affect regulation (« = .59), (2) negative social
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outcomes (o =.78), (3) communication (x = .70), (4) pain (x = .69), and
(5) negative self-beliefs (o« = .64). Finally, self-efficacy to resist NSSI in
various situations and contexts in the coming weeks was assessed using
an adapted version of the six-item Self-Efficacy to Avoid Suicidal Action
scale (Kiekens et al., 2020). Items were rated on a ten-point scale
ranging from 0 ("Very uncertain") to 9 ("Very certain"), with a minimum
and maximum range of 0-54. The scale demonstrated good reliability in
the present sample (a = .85).

EMA measures

NSSI thoughts and behavior. EMA surveys assessed retrospective
NSSI thoughts, momentary NSSI urges, and momentary perceived self-
efficacy to resist NSSI using seven-point scales (Kiekens et al., 2023a).
Participants rated the extent of NSSI thoughts ("Since the last beep, have
you considered deliberately hurting yourself without wanting to die?") on a
scale from 0 = “Not at all” to 6 = “Very much.” Momentary NSSI urges
were assessed by asking, "Right now, how strong is the urge to hurt yourself
without wanting to die?" with responses ranging from 0 = "Absent” to 6 =
“Very strong.” Similarly, participants rated their momentary
self-efficacy to resist NSSI (“Right now, how confident are you that you can
resist engaging in NSSI?”) on a scale from 0 = ”Not at all” to 6 = "Very
confident.” Mean scores were computed for each patient for these three
measures. NSSI behavior was assessed in two complimentary ways. First,
participants were asked in each EMA survey whether they had engaged
in NSSI ("Since the last beep, have you deliberately hurt yourself without
wanting to die [e.g., cut, scratched, or hit yourself]?") using a dichotomous
response format (no [0] or yes [1]). Second, participants could register
their NSSI behavior directly within the EMA app. We computed the
frequency of NSSI behavior across each patient’s 28 days of EMA
participation. The Dutch and English translations of the EMA items can
be found in Supplementary Table 1.

Compliance and beep disturbance. Compliance was calculated as
the number of answered regular EMA surveys divided by the total
number of regular EMA surveys (i.e., 168 across 28 days). Beep distur-
bance was defined as the average response to the EMA-item “I found this
beep to be disturbing”, which was rated on a seven-point scale ranging
from 0 = “Not at all” to 6 = “Very much.” Higher scores reflected higher
disruptiveness experienced during assessments. This question was
assessed at the end of every questionnaire, with mean scores calculated
for each patient across the 28-day EMA period.

Emotion dysregulation. During each assessment, participants rated
the extent to which they experienced their emotions as overwhelming
(“Right now, my emotions are overwhelming me”) on a scale ranging from
0 = “Not at all” to 6 = "Very much.”

Follow-up EMA feedback survey

Benefits and challenges of EMA were assessed during the EMA
feedback survey using adapted questionnaires designed to capture self-
reported changes related to using EMA. Items were framed as state-
ments such as “The self-monitoring made me ...” or “By whatI learned about
myself through the self-monitoring, ...”. The cut-off scores for each scale
were chosen to represent the minimum score that indicates a participant
is expressing agreement on average with the questions of the scale. The
scoring options varied per scale and are described below for each
construct. The complete list of items is available in English in Supple-
mentary Tables 2-6.

Increased self-insight. An adapted version of the Self-Reflection
and Insight Scale (Grant et al., 2002) was used to assess improved
awareness and insight into emotions, cognitions, and behaviors result-
ing from repeated EMA assessments. This measure consisted of 8 items
rated on a six-point scale: 1 = "Strongly disagree," 2 = "Disagree," 3 =
"Somewhat disagree," 4 = "Somewhat agree," 5 = "Agree," and 6 =
"Strongly agree”. The scale demonstrated good internal reliability (o« =
0.79). A cut-off score was set at a mean score of 4, reflecting agreement
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regarding increased self-insight due to using EMA.

Increased self-efficacy. An adapted version of a ten-item self-report
questionnaire (Jerusalem & Schwarzer, 1992; Teeuw & Schwarzer,
1994) was used to measure the extent to which individuals felt better
capable of solving problems, achieving goals, and managing unforeseen
situations as a result of using EMA in treatment. Iltems were rated on a
four-point scale ranging from 1 = "Not at all true," 2 = "Barely true," 3 =
"Moderately true," to 4 = "Exactly true”. The scale demonstrated
excellent internal reliability (o« = 0.88). A cut-off score was set at a mean
score of 3, indicating agreement regarding an increase in general
self-efficacy due to using EMA.

Increased NSSI-specific self-insight. Five items adapted from the
Self-Insight Scale (Grant et al., 2002) assessed participants’ increased
understanding of triggers, urges, and behaviors related to NSSI, as well
as awareness of related self-damaging thoughts and behaviors. Items
were rated on a ten-point scale ranging from 1 = "Strongly disagree" to
10 = "Strongly agree”. The cut-off score was set to 6, with mean scores
between 6 and 10 indicating agreement regarding an increase in
NSSI-specific insight as a result of using EMA. The scale had excellent
internal reliability (« = 0.88).

Increased self-efficacy to resist NSSI. Five items adapted from the
Self-Efficacy Scale (Jerusalem & Schwarzer, 1992; Teeuw & Schwarzer,
1994) measured participants’ confidence in their ability to manage
urges, avoid high-risk situations, and control NSSI-related thoughts and
behaviors. Items were rated on a ten-point scale ranging from 1 =
"Strongly disagree" to 10 = "Strongly agree”. The cut-off score was set to
6, with mean scores between 6 and 10 indicating agreement regarding
an increase in NSSI-specific self-efficacy as a result of using EMA. The
scale demonstrated good internal reliability (a« = 0.85).

Emotional discomfort. Four self-developed items assessed partici-
pants’ negative emotional reactions (e.g., feeling stressed, over-
whelmed, tired) as a result of the repeated assessments. One item asked
whether they enjoyed the use of EMA and was reverse-coded. Items were
rated on a five-point scale, ranging from 1 = "Totally disagree" to 5 =
"Totally agree”. The cut-off score was set to 4, with mean scores of 4 or
higher indicating agreement with experiencing significant emotional
discomfort related to the use of EMA. The scale had acceptable internal
reliability (o = 0.71).

Open science practices

The research aims and planned analyses for this study were post-
registered on the Open Science Framework (OSF) after data collection,
but before the data were accessed and analyses were conducted, using
the registration template provided by Kirtley et al. (2021). The regis-
tration, deviation document, analysis code, and questionnaires from the
DAILY study are publicly available on the OSF project page of this study:
https://osf.io/gj3qm/. All EMA items from the DAILY project are
available in the protocol paper (Kiekens et al., 2023a) and in the ESM
Item Repository (Kirtley et al., 2024; www.esmitemrepository.com;
dataset: “DAILY”).

Statistical analysis

All analyses were conducted in RStudio (version 2024.4.0.735; Posit
Team, 2024) and Mplus version 8.11 (Muthén & Muthén, 2017).
Descriptive statistics, including response distributions, means, standard
deviations, and proportions exceeding specified agreement cutoffs, were
calculated to evaluate the extent to which individuals experienced
benefits and challenges of using EMA. Bivariate correlations were esti-
mated to assess associations between benefits and challenges. To assess
the linear trend in compliance rates across the 28-day EMA period, a
two-level random intercept multilevel linear model was estimated using
the "Ime4’ package (Pinheiro et al., 2023). Linear regressions were used
to evaluate prospective associations between baseline sociodemo-
graphic, technological affinity, and clinical characteristics and the
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benefits and challenges reported after 28 days of EMA. Bivariate models
were run for each sociodemographic variable, and when significant,
these were subsequently controlled for as confounding variables in
models investigating other patient characteristics. Standardized beta
coefficients are reported for independent continuous variables. All ef-
fects are evaluated with two-sided significance tests (o = 0.05) and their
associated 95% confidence intervals (CIs).

Momentary associations between momentary beep disturbance,
emotion dysregulation, and NSSI cognitions and behavior were inves-
tigated using Multilevel Vector Autoregressive (VAR) models within the
(Residual) Dynamic Structural Equation Modeling (DSEM) framework
(Asparouhov & Muthén, 2020; McNeish & Hamaker, 2020). Residual
DSEM allows for a focus on contemporaneous associations within as-
sessments, while standard DSEM captures temporal associations be-
tween assessments. Models were estimated using Bayesian methods with
non-informative priors via Markov Chain Monte Carlo (MCMC) using
Gibbs sampling. Momentary continuous variables were predicted using
Bayesian linear regression, and NSSI behavior (i.e., binary yes-no vari-
able) using Bayesian probit regression. To account for unequally spaced
intervals due to missing data and random sampling within blocks, a
two-hour transformed time interval was specified. Models included
random intercepts and random slopes for autoregressive and
cross-regressive effects, and residual variances of continuous variables
were allowed to vary across individuals. To avoid bias from treating
covariates as exogenous, all models included autoregressive effects for
each momentary variable. Means and intercepts were allowed to covary.
Unstandardized point estimates were obtained by taking each parame-
ter’s median of the posterior distributions. Each model was estimated
with at least 2,500 recorded iterations, using a thinning factor of 20.
Model convergence was ensured by a potential scale reduction value
close to 1. Statistical significance was defined by 95% credibility in-
tervals that excluded 0O, indicating a 95% probability that the effect
differs from null.

Results
Description of patient characteristics and EMA measures

Table 1 summarizes the patient characteristics and EMA measures
for the sample that completed the EMA feedback survey. The mean age
was 23.4 years (SD = 5.37, range 15-39 years). Most patients were
emerging adults (65.31%), identified as female (86.73%), and reported
secondary education as their highest level of attainment (51.02%). Pa-
tients exhibited moderate technological affinity (M = 42.59, SD =
10.30) and elevated psychological distress in the week prior to intake (M
= 36.21, SD = 9.63). Patients mostly expected NSSI to reduce negative
affect (M = 14.10, SD = 2.43). NSSI behavior was reported an average of
10.17 times in the past month (SD = 19.46, range 0-150), with most
patients (42.86%) indicating at baseline 21 to 50 NSSI thoughts in the
past month. The majority (62.24%) of the sample who used EMA in their
treatment were at least partially outpatients. Mean EMA intensity of
patient-level averages for NSSI cognitions was 1.64 for retrospective
NSSI thoughts (SD = 1.18, range 0-5.24), 1.59 for momentary urges (SD
= 1.15, range 0-5.11), and 4.41 for momentary self-efficacy to resist
NSSI (SD = 1.08, range 0.59-6.00). On average, patients engaged in
NSSI 10.52 times during the EMA period (SD = 18.69, range 0-103).

Clinical benefits of using EMA during treatment

Across the sample, 78.57 % reported that the use of EMA in treat-
ment had at least one clinical benefit. The mean general self-insight
score was 3.61 (SD=0.71), with mean scores ranging from 1.88 to
5.50 on a 1-6 scale (Table 2). The modal response was four (“Somewhat
agree”) for all items except for the item "The self-monitoring made me
more aware of my feelings and thoughts’ and 'The self-monitoring
helped me to understand better who I am’, where the modal response
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Table 1
Patient characteristics at baseline and during EMA (n=98).

Sociodemographic n(%) / Mean Clinical n(%) / Mean
Distribution (SD, range) Characteristics (SD, range)
Developmental Stage: General 36.21 (9.63,
Psychological 10-57)
Distress
Adolescents (15-18 years) 21 (21.43%) NSSI outcome
expectancies:
Emerging adults (19-29 64 (65.31%) Affect regulation 14.10 (2.43,

years) 7-19)

Adults (30-39 years) 13 (13.27%) Negative Social 13.55 (3.73,
Outcomes 5-19)
Gender: Communication 9.30 (2.83,
5-16)
Female 85 (86.73%) Pain 15.51 (2.77,
8-20)
Male 6 (6.12%) Negative self- 15.33
beliefs (2.83,6-20)
Non-binary® 7 (7.14%) Past-month NSSI
Thoughts:
Highest Educational 1-4 times 8 (8.16%)
Attainment:
Primary education 24 (24.49%) 5-20 times 39 (39.80%)
Secondary education 50 (51.02%) 21-50 times 42 (42.86%)
University/college 24 (24.49%) >51 times 9 (9.18%)

Technological Affinity 42.59 (10.30,  Past-month NSSI
9-63) Behavior:
Mode of Treatment None 11 (11.22%)
Inpatient 37 (37.76%) 1-4 times 37 (37.76%)
Outpatient 37 (37.76%) +5 times 50 (51.02%)
Hybrid (combination) 24 (24.49%) Self-efficacy to 16.38
resist NSSI (10.53, 0-47)
NSSI during 28 days of n(%) / Mean
EMA (SD, range)
Compliance 74.87 (18.78,
14.29-98.81)
Disturbance (0-6 scale) 1.61 (1.25, 0-
5.79)
NSSI cognitions (0-6
scale):
Retrospective NSSI 1.64 (1.18, 0-
thoughts 5.24)
Momentary NSSI urges 1.59 (1.15, 0-
5.11)
Momentary self-efficacy to ~ 4.41 (1.08,
resist NSSI next hours 0.59-6.00)
Frequency NSSI behavior 10.52 (18.69,
0-103)

Note: ? includes transgender male, transgender female, or self-defined.
NSSI=Non-Suicidal Self-Injury, EMA=Ecological Momentary Assessment,
SD=Standard Deviation.

was five (“Agree”) and two (“Disagree”), respectively. One-third of pa-
tients (32.65%) agreed that using EMA during treatment increased their
self-insight into their emotions, cognitions, and behavior. Conversely,
two-thirds of patients (64.58%) reported increased insight into
emotional-cognitive triggers and understanding of their NSSI cognitions
and behaviors, with a mean score of 6.14 (SD = 1.57; range means
1.00-10.00) and a modal response of seven for all items on a 1-10 scale.
Response distributions on individual items can be found in Supple-
mentary Tables 2-3.

Only 9.28% of patients agreed that the use of EMA increased their
general self-efficacy, with a mean score of 2.29 (SD = 0.57; range
1.00-4.00) on a 4-point scale (Table 2). The modal response was two
(“Barely true”) for all items, except for "By what I learned about myself
through the self-monitoring, I feel that I am better able to solve difficult
problems if I try hard enough’ and 'Whatever happens, what I have
learned about myself through self-monitoring has given me more con-
fidence I will get through it’, for which the mode was 3 ("Moderately
true”). A higher proportion of patients (41.67%) reported increased self-
efficacy to resist NSSI due to the use of EMA during treatment, with a
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Table 2
Self-reported clinical benefits and challenges of using EMA during treatment.
Mean Agreement Proportion Sample
(SD, threshold for above size®
range) mean score® threshold
Clinical Benefits of EMA use
General self- 3.61 >4 32.65% 98
insight (0.71,
1.88-5.50)
NSSI-specific 6.14 >6¢ 64.58% 96
self-insight (1.57,
1.00-
10.00)
General self- 2.29 >3¢ 9.28% 97
efficacy (0.57,
1.00-4.00)
NSSI-specific 5.47 >6¢ 41.67% 96
self-efficacy (1.77,
1.00-
10.00)
Clinical Challenges of EMA use
Compliance 74.87% - - 98
(18.78,
14.29-
98.81)
Disturbance 1.64 - - 98
(1.18,
0.00-5.79)
Emotional 3.22 >4 20.83% 96
discomfort (0.75,
1.50-4.75)

Note: * The cut-offs for the clinical benefits and challenges, which is the lowest
scoring option that falls within the range of agreement for that scale. ® number of
non-missing responses varied between 96 and 98 across scales

¢ threshold range for mean score from somewhat agree (4) to strongly agree
(6) on a 6-point scale with labels for each score ranging from 1 to 6

4 threshold range for mean score in 6-10 range on a 10-point scale with an-
chors strongly disagree (1) to strongly agree (10)

¢ threshold range for mean score from moderately true (3) to exactly true (4)
on a 4-point scale with labels for each score ranging from 1 to 4

f threshold range for mean score from agree (4) to totally agree (5) on a 5-
point scale with labels for each score ranging from 1 to 5 (one item reverse-
coded). Individual distributions of items can be consulted in supplementary
materials.

mean score of 5.47 (SD = 1.77; range means 1.00-10.00) and a mode
response of 5-6 for all items on a 1-10 scale. Response distributions on
individual items can be found in Supplementary Tables 4-5.

Clinical challenges of using EMA during treatment

The mean EMA compliance rate for the 168 regular EMA surveys was
74.87% (SD = 18.78; 125.8 assessments on average per patient), ranging
from 14.29% (24 assessments) to 98.81% (166 assessments). On
average, patients completed thus 4.49 out of 6 regular surveys per day.
Compliance declined significantly over time (f = - 0.43; SE = .05; p <
.001). This decline translated to patients completing 4.84 surveys on
average on the first day (80.71% compliance) compared to 4.14 surveys
on the 28th day (69.02% compliance). Beep disturbance was generally
rated moderately low (M = 1.64, SD = 1.18), with individual means for
disruptiveness ranging substantially from 0.00 to 5.79 on a 0-6 scale.
The mean score for emotional discomfort was 3.22 (SD = 0.75, range =
1.5-4.75) on a 1-5 scale. Response distributions of individual items
revealed that most patients (58.33%) considered the use of EMA in
treatment as a positive experience (Supplementary Table 6), while
34.38% were neutral, and 7.29% disagreed. Despite the overall positive
experience, most patients found answering EMA questions tiring
(56.25%), stress-inducing (54.17%), and at times emotionally over-
whelming (63.54%). While the majority (78.13%) reported emotional
discomfort across any of the four items, seven patients (7.29%) consis-
tently reported EMA to be tiring, stressful, overwhelming, and not
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enjoyable.

Associations between benefits and challenges of EMA during
treatment

Table 3 reports associations between benefits and challenges. Small-
to-moderate positive associations were observed between the range of
benefits (range .30 < r < .68; ps < .003) and between beep disturbance
and emotional discomfort (r = .37, p < .001). Small-to-moderate nega-
tive associations were found between mean EMA compliance and
emotional discomfort (r = -.29, p = .004), beep disturbance and general
self-insight (r = -.21, p = .039), beep disturbance and general self-
efficacy (r = -.33, p = .001), and beep disturbance and NSSI-specific
self-efficacy (r = -.29, p = .004). While emotional discomfort was
negatively associated with general self-insight (r = -.28, p = .006), there
were no significant associations with any of the NSSI-specific outcomes
(p > .335). Additionally, no association was observed between beep
disturbance and compliance rates (r = -.07, p = .514).

At the request of a reviewer, we also examined momentary associa-
tions between beep disturbance, emotion dysregulation, and NSSI cog-
nitions and behaviors. While no significant contemporaneous
association was found between NSSI cognitions and beep disturbance
(Supplementary Table 7), higher-than-usual emotion dysregulation
predicted greater beep disturbance within the same assessment (f =
0.05, 95% CrI = 0.03-0.08). When examining associations over time, we
observed bidirectional associations between emotion dysregulation and
beep disturbance (Supplementary Table 8): higher-than-usual emotion
dysregulation predicted greater beep disturbance at the next assessment
(# = 0.04, 95% CrI = 0.02-0.06) and higher-than-usual beep distur-
bance also predicted an increase in how overwhelmed participants felt
by their emotions (f = 0.04, 95% CrI = 0.01-0.06). Similarly, higher-
than-usual retrospective NSSI thoughts predicted greater beep distur-
bance (f = 0.03, 95% CrI = 0.01-0.06) and higher-than-usual beep
disturbance predicted more retrospective NSSI thoughts in the following
two hours (8 = 0.04, 95% CrI = 0.02-0.07). Higher-than-usual NSSI
urges (# = 0.05, 95% Crl = 0.02-0.08) and lower self-efficacy to resist
NSSI (5 = -0.04, 95% CrI = -0.07 to -0.02) also predicted greater beep
disturbance at the next assessment, but the reverse direction was not
observed (Supplementary Table 9). When controlling for momentary
emotion dysregulation, NSSI thoughts no longer predicted beep distur-
bance (8 = 0.02, 95% CrI = 0.00-0.04). No temporal associations were
observed between beep disturbance and NSSI behavior between as-
sessments (Supplementary Table 10).

Patient characteristics as predictors of benefits and challenges of
EMA during treatment

Finally, we investigated whether sociodemographic characteristics,
mode of treatment, technological affinity, and clinical characteristics
predicted the benefits and challenges of EMA (Tables 4 and 5). Females
reported a higher compliance rate than males (f = 16.68, p =.036) and
adults reported less beep disturbance than adolescents (8 = -0.97, p =
.027). Controlling for these sociodemographics, few significant associ-
ations were found for clinical characteristics (Table 5).

Patients receiving a combination of in and out-patient care reported
higher beep disturbance (Adjusted = 0.76, p = .018) compared with
those receiving inpatient care. Higher levels of general psychological
distress at intake were associated with lower compliance (Adjusted $ =
-4.89, p = .009) and beep disturbance (Adjusted = 0.36, p = .004), but
also with greater increases in NSSI-specific self-insight (8 = 0.39, p =
.015). Patients who engaged in five or more NSSI behaviors in the month
prior to starting the EMA protocol reported significantly greater
emotional discomfort (8 = 0.55, p = .02) and fewer increases in NSSI-
specific self-efficacy (f = -1.19, p = .041) than those without past-
month NSSI behavior. Individuals who experienced 21 to 50 NSSI
thoughts in the month prior to starting the EMA also reported greater
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Table 3
Associations between benefits and challenges of using EMA during treatment.
General self- NSSI-specific self- General self- NSSI-specific self- Mean EMA EMA Emotional
insight insight efficacy efficacy disturbance Compliance discomfort
General self-insight - 39k 48k .30%* -.21* .06 -.28%*
NSSI-specific self- - 52k 627 ** -.16 .03 -.10
insight
General self-efficacy - .68* .04 -.09
NSSI-specific self- - .02 -.04
efficacy
EMA disturbance - -.07 37k
EMA compliance - -.29%*
Emotional discomfort -
Note: * p<0.05, ** p<0.01, *** p<0.001
Table 4
Sociodemographic characteristics predicting benefits and challenges of using EMA during treatment.
Sociodemographic Benefits of EMA Challenges of EMA
characteristics General NSSI-specific General Self- NSSI-specific self- Compliance Disturbance Emotional
insight insight efficacy efficacy discomfort
Gender: B B B B B [} B
(CI 95%) (CI 95%) (CI 95%) (CI 95%) (CI 95%) (CI 95%) (CI 95%)
Reference Reference Reference Reference Reference Reference Reference
Female
Male -0.58 -0.77 -0.24 -0.38 -16.68 -0.22 -0.02
(-1.17; 0.01) (-2.21; 0.67) (-0.77; 0.28) (-2.00;1.24) (-32.23; (-1.28; 0.83) (-0.71; 0.67)
-1.14)
Other 0.13 -0.38 0.00 -0.68 -1.60 0.12 0.07
(-0.42; 0.68) (-1.61; 0.85) (-0.45; 0.44) (-2.07; 0.70) (-16.07; (-0.86; 1.10) (-0.52; 0.66)
12.86)
Developmental Stage: Reference Reference Reference Reference Reference Reference Reference
Adolescents (15-18 years)
Emerging adults (19-29 years)  0.15 0.19 0.17 0.65 -0.25 -0.56 0.20
(-0.20; 0.51) (-0.60; 0.98) (-0.12; 0.45) (-0.24; 1.53) (-9.66; 9.17) (-1.17; 0.05) (-0.17; -0.57)
Adults (30-39 years) 0.29 0.68 0.30 0.80 5.82 -0.97 -0.20
(-0.21; 0.79) (-0.43; 1.78) (-0.09; 0.70) (-0.44; 2.03) (-7.39; 19.03) (-1.83; (-0.72; 0.33)
-0.11)
Highest Educational Reference Reference Reference Reference Reference Reference Reference
Attainment:
Primary education
Secondary education 0.10 -0.26 0.13 0.19 -2.6 -0.52 0.18
(-0.25; 0.46) (-1.05; 0.52) (-0.15; 0.42) (-0.70; 1.07) (-11.9; 6.70) (-1.13; 0.09) (-0.20; 0.55)
University/college 0.12 0.02 0.05 0.27 2.16 -0.65 0.03
(-0.29; 0.54) (-0.89; 0.92) (-0.28; 0.37) (-0.75; 1.29) (-8.65; 12.97) (-1.35; 0.06) (-0.40; 0.46)

Note: Each cel shows the results of a separate linear regression with the variable in the row as predictor and the variable in the column as the outcome. Significant

effects (p<0.05) are bolded.

disturbance (Adjusted f = 0.96, p = .046) than those with 1-4 NSSI
thoughts. Finally, patients who expected NSSI to serve a communicative
function reported greater increases in NSSI-specific self-insight (f =
0.32, p =.042), whereas patients who expected NSSI to lead to negative
social outcomes reported greater disturbance (Adjusted f = 0.36, p =
.004) and emotional discomfort (8 = 0.16 p = .038) of using EMA in
treatment.

Discussion

This clinical cohort study evaluated the self-reported clinical benefits
and challenges associated with the use of EMA among patients who
report NSSI at treatment intake. Four key findings emerged that warrant
further discussion. First, four out of five (78.57%) patients retrospec-
tively reported experiencing benefits from using EMA, with a nearly
equal amount of participants (78.13%) also reporting some level of
emotional discomfort related to using EMA. Second, the perceived
benefits were higher for NSSI-specific self-insight and self-efficacy
compared to general self-insight and self-efficacy. Third, patients re-
ported greater momentary beep disturbance when they felt more over-
whelmed by their emotions, and we observed small short-term increases
in NSSI thoughts and emotion dysregulation following EMA surveys that

were perceived as more disturbing. Fourth, few patient characteristics
were consistently associated with self-reported outcomes. Each of these
findings has clinical implications and will be discussed.

First, approximately one-third of patients reported increased general
self-insight, suggesting that frequent self-monitoring and reflection
involved in EMA may create awareness and help individuals better un-
derstand their emotions, cognitions, and behaviors in the context of
daily life (Bos et al., 2019; de Thurah et al., 2024; Spangenberg et al.,
2025; Weermeijer et al., 2023). Repeated self-monitoring has been
shown to increase awareness of emotional and cognitive states (Kauer
et al.,, 2012), which patients who self-injure may tend to suppress or
avoid (Angelakis & Gooding, 2021; Spitzen et al., 2022). However, less
than one in ten patients reported improvements in general self-efficacy.
This discrepancy suggests that while EMA might increase self-insight
among patients during treatment, translating this into a broader sense
of capability or confidence across diverse contexts might require addi-
tional interventions and social support (de Thurah et al., 2024; Rippon
et al., 2024).

Second, self-reported NSSI-specific outcomes were remarkably
higher than those on general outcomes, indicating that using EMA in this
population may specifically facilitate better insight and understanding
of situations, emotions, and cognitions that trigger NSSI and comorbid
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Mode of treatment, technological affinity, and clinical characteristics predicting benefits and challenges of using EMA during treatment.

Predictors Benefits of EMA Challenges of EMA
General insight ~ NSSI-specific General Self- NSSI-specific self- Compliance Disturbance Emotional
insight efficacy efficacy discomfort
B (CI 95%) B (CI 95%) B (CI 95%) B (CI 95%) B (CI 95%) B (CI 95%) B (CI 95%)
Technological Affinity 0.09 0.06 0.03 -0.14 -1.66 -0.14 -0.01
(-0.05; 0.24) (-0.27; 0.38) (-0.09; 0.14) (-0.50; 0.22) (-5.54; 2.22) (-0.38; 0.11) (-0.17; 0.14)
Mode of treatment: Reference Reference Reference Reference Reference Reference Reference
Inpatient
Outpatient 0.10 0.60 0.18 0.16 1.66 -0.28 -0.22
(-0.23; 0.44) (-0.13; 1.34) (-0.08; 0.45) (-0.67 1.0) (-6.91; 10.24) (-0.83; 0.28) (-0.57; 0.12)
Hybrid (combination) -0.08 0.15 0.06 -0.29 -4.88 0.76 0.24
(-0.45; 0.29) (-0.66; 0.97) (-0.23; 0.36) (-1.21; 0.63) (-14.55; 4.80) (0.14; 1.38)* (-0.15; 0.62)
Clinical characteristics
General Psychological -0.01 0.39 -0.01 -0.01 -4.89 0.36 0.15
Distress (-0.16; 0.13) (0.08;0.70)* (-0.13; 0.10) (-0.37; 0.34) (-8.53; (0.12; (0.00; 0.30)
-1.25)* 0.60)**
NSSI outcome expectancies:
Affect regulation 0.05 -0.04 -0.05 -0.23 -3.40 -0.23 -0.09
(-0.09; 0.19) (-0.37; 0.28) (-0.16; 0.07) (-0.59; 0.13) (-7.09; 0.30) (-0.47; 0.02) (-0.24; 0.06)
Negative Social Outcomes -0.03 0.06 0.01 -0.15 -2.90 0.36 0.16
(-0.18; 0.11) (-0.26; 0.38) (-0.11; 0.12) (-0.51; 0.22) (-5.94; 1.75) (0.12; (0.01; 0.31)*
0.60)**
Communication 0.09 0.32 0.10 0.32 -2.38 0.08 0.02
(-0.06; 0.23) (0.01; 0.64)* (-0.01; 0.21) (-0.04; 0.67) (-6.11; 1.36) (-0.17; 0.32) (-0.13; 0.17)
Pain -0.19 -0.14 -0.05 0.17 3.53 -0.06 0.01
(-0.33; (-0.46; 0.18) (-0.16; 0.07) (-0.19; 0.53) (-0.33; 7.38) (-0.31; 0.19) (-0.15; 0.16)
-0.06)**
Negative self-beliefs 0.06 0.30 0.05 0.10 0.91 -0.02 0.06
(-0.08; 0.21) (-0.02; 0.63) (-0.07; 0.17) (-0.27; 0.47) (-2.95; 4.77) (-0.27; 0.23) (-0.10; 0.21)
Past-month NSSI Thoughts: Reference Reference Reference Reference Reference Reference Reference
1-4 times
5-20 times 0.05 -0.37 -0.02 -0.26 -2.21 0.45 -0.31
(-0.50; 0.61) (-1.59; 0.85) (-0.46; 0.42) (-1.58; 1.07) (-16.96; (-0.49; 1.38) (-0.88; 0.27)
12.55)
21-50 times 0.06 -0.83 -0.20 -1.26 -4.61 0.96 0.09
(-0. 50; 0.61) (-2.03; 0.38) (-0.64; 0.24) (-2.58; 0.05) (-19.04; 9.81) (0.02; 1.90)* (-0.48; 0.65)
>51 times -0.11 -0.59 -0.16 -1.11 -4.36 0.75 -0.12
(-0.80; 0.59) (-2.11; 0.93) (-0.70; 0.39) (-2.77; 0.54) (-22.55; (-0.43; 1.93) (-0.83; 0.60)
13.83)
Past-month NSSI Behavior: Reference Reference Reference Reference Reference Reference Reference
None
1-4 times 0.01 0.65 -0.04 -0.50 -6.15 0.43 0.004
(-0.48; 0.50) (-0.41; 1.72) (-0.42; 0.35) (-1.69; 0.69) (-18;66; 6.36) (-0.40; 1.27) (-0.48; 0.49)
+5 times -0.14 -0.09 -0.20 -1.19 -11.79 0.66 0.55
(-0.61; 0.33) (-1.11; 0.94) (-0.58; 0.17) (-2.34; -0.05)* (-23.89; 0.32) (-0.16; 1.47) (0.09; 1.02)*
Self-efficacy to resist NSSI 0.07 0.10 0.07 0.33 0.71 -0.09 -0.08
(-0.08; 0.21) (-0.24; 0.43) (-0.05; 0.19) (-0.04; 0.70) (-3.16; 4.58) (-0.33; 0.16) (-0.24; 0.08)

Note: Each cell shows the results of a separate linear regression with the variable in the row as a predictor and the variable in the column as the outcome, controlling for
relevant sociodemographic predictors. Significant effects are bolded. * p<0.05, ** p<0.01.

emotion-regulating behaviors. Subsequently, this increased insight may
help patients who engage in NSSI to become aware of situations that
increase the risk for self-injury, allowing them to deploy more adaptive
coping mechanisms, thereby increasing their self-efficacy to resist NSSI
(Hasking et al., 2017). These findings are consistent with prior quali-
tative findings (Ball et al., 2025; Gromatsky et al., 2022; Spangenberg
et al., 2025), which highlight the importance of personalizing the con-
tent of EMA surveys so that relevant experiences are assessed, increasing
the clinical usability, and the patient’s engagement with EMA as a
monitoring tool during treatment.

Third, the current study also highlights challenges associated with
the use of EMA among patients who self-injure. Consistent with previous
studies in clinical samples (Glenn et al., 2022; Kivela et al., 2024; Rintala
etal., 2019), we found that compliance decreased over time. Our finding
aligns with recent findings from Ball et al. (2025), who investigated the
engagement with EMA across five weeks in 100 hospitalized adults with
suicidal thoughts and behaviors, and found that while EMA engagement
was relatively high during hospitalization (66%), it dropped
post-discharge (54%). While beep disturbance was rated relatively low
across the sample, it was somewhat higher among adolescents. This may

reflect greater clinical severity of adolescents who self-injure and seek
treatment (Kiekens et al., 2024), as well as ongoing development of
self-regulatory and executive functioning skills, which can heighten the
perceived burden of EMA prompts (Ferguson et al., 2021). Moreover,
prior research has shown that adolescents report greater disturbance
when they are with peers or friends compared to family members,
suggesting that social context may further contribute to the experience
of burden (van Roekel et al., 2019). To address this, future research
could increase the response flexibility (e.g., temporary “suspend” op-
tions) and tailor EMA content to adolescents’ developmental needs and
contexts (van Roekel et al., 2019). Although most patients retrospec-
tively considered the use of EMA positive overall, they also reported
experiencing emotional discomfort as a result of engaging in EMA. These
findings align with a recent study of 58 adults with past-year suicidal
thoughts and behaviors (Kivela et al., 2024). Of note, in the current
study, patients experiencing emotional discomfort reported lower EMA
compliance and higher disturbance. While they were less likely to report
that using EMA led to increased general self-insight, they reported
benefitting equally in terms of NSSI-specific outcomes.

Previous studies have demonstrated that EMA does not lead to
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systematic mood reactivity (Kivela et al., 2024), with greater assessment
frequency not being associated with increased suicidal thoughts
(Coppersmith et al., 2022b). With respect to NSSI, prior work from our
group using data from the DAILY project revealed no systematic changes
in the intensity of NSSI thoughts and NSSI urges over time but showed an
increase in self-efficacy to resist NSSI and a decrease in NSSI behavior
across the four weeks of EMA (Kiekens et al., 2024). While these changes
may reflect EMA effects, treatment effects, or both, some patients in the
current study retrospectively reported feeling overwhelmed or stressed
by completing EMA. Our within-person analyses revealed that when
individuals felt more overwhelmed by their emotions, they found it
more taxing to complete not only the current but also the subsequent
EMA survey. Although we did not observe contemporaneous associa-
tions with NSSI cognitions within the same assessment, recent findings
by Kirtley et al., in press showed that community adolescents with more
intense self-harm thoughts also reported higher levels of beep distur-
bance. Interestingly, while those authors did not find temporal associ-
ations in their community sample, we identified small but significant
bidirectional relationships between emotion dysregulation and NSSI
thoughts, on the one hand, and beep disturbance, on the other hand.
Importantly, while increased beep disturbance predicted subsequent
increases in emotion dysregulation and retrospectively reported NSSI
thoughts two hours later, this was not observed for NSSI urges,
self-efficacy to resist NSSI, or NSSI behavior.

This pattern of findings suggests that monitoring oneself with
EMA—particularly during moments when it is perceived as more
burdensome and effortful—may subsequently lead to short-term expe-
riential changes in emotion and cognition, without necessarily
increasing iatrogenic action tendencies or the risk of NSSI behavior.
These results align with those of Spangenberg et al. (2025), who re-
ported that reactivity can be both positive (e.g., increased introspection
and self-reflection) and burdensome (e.g., cognitively effortful and
heightened emotional awareness). Yet, such emotional discomfort can
serve an important therapeutic purpose, much like in exposure-based
interventions. By becoming more aware of emotional states—rather
than suppressing or avoiding them—patients can learn that emotions are
functional and can be managed without necessitating harmful action,
even if this initially leads to some emotional discomfort. This is an
important treatment goal in existing NSSI programs such as the Cutting
Down Program (Kaess et al., 2020; Rockstroh et al., 2023), Emotion
Regulation Individual Therapy (Bjureberg et al., 2023), Dialectical
Behavioral Therapy (Linehan, 2015), and Treatment for Self-Injurious
Behaviors (Andover et al., 2020). Integrating EMA in these
evidence-based programs may foster greater insight into the contin-
gencies of NSSI and help facilitate self-efficacy to resist NSSI, potentially
further enhancing the effectiveness of these treatments.

Fourth and final, few patient characteristics consistently predicted
the experienced benefits and challenges of EMA during treatment. In-
dividuals with higher baseline psychological distress in the month
before EMA-use reported greater increases in NSSI-specific self-insight
but also experienced greater EMA-related disturbance and lower
compliance rates. This partially aligns with previous findings (Kivela
et al., 2024), showing that individuals with greater psychopathology are
more likely to report emotional discomfort. Notably, while these in-
dividuals may have more to gain from EMA, they also experience a
heightened emotional burden, underscoring the need for clinician
involvement to help patients interpret their EMA data and provide
tailored support throughout its use (de Thurah et al., 2024; Weermeijer
et al., 2023). This may be particularly important for patients who believe
that NSSI communicates distress to others or leads to negative social
consequences (e.g., rejection), as these beliefs were linked to increased
NSSI-specific self-insight and greater EMA-related emotional discomfort
and disturbance. Similarly, patients who engaged in more frequent NSSI
in the month prior to intake reported fewer increases in NSSI-specific
self-efficacy and greater emotional discomfort as a result of EMA,
highlighting the need for targeted support in this group. For these
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individuals, NSSI may be more entrenched, and building self-efficacy to
resist NSSI might require the integration of Ecological Momentary In-
terventions or just-in-time-adaptive interventions alongside EMA
(Coppersmith et al., 2022a; Dao et al., 2021). Future work should
explore the perspectives of patients and clinicians regarding the utility
and scope of these digital tools as potential adjuncts to conventional
therapy.

Limitations and future research

This study has several important limitations that should be consid-
ered when interpreting the results. First, participants’ experiences with
EMA were assessed at the end of the study. Although the items were
specifically designed to capture the benefits and challenges of EMA
following its use for 28 days, the retrospective nature of these assess-
ments introduces the possibility of recall bias. Additionally, because
patients discussed their EMA data with mental health professionals,
future work with pre-post assessments is needed to disentangle the
specific effects of EMA from treatment-related changes due to discussing
EMA feedback, as well as a potential social desirability bias. Such efforts
would benefit from the development of a questionnaire designed to
assess individuals’ awareness and insight into the situational, emotional,
and cognitive factors that increase their risk for NSSI in daily life.
Simultaneously, future research should also examine how clinician
characteristics and their perspective determine the utility of EMA as a
therapeutic assessment tool.

Second, the composition of the sample limits the generalizability of
our findings to males, non-binary individuals, and early adolescents
(aged 10-14 years) seeking treatment, warranting further research in
these populations. Additionally, findings may not generalize to minority
populations or to settings with different cultural norms or legal frame-
works around self-injury, particularly those where mandatory reporting
to authorities is required (Hoelscher et al., 2025). Future research
should examine how EMA is received and experienced across diverse
sociocultural care contexts and consider culturally sensitive adaptations
to enhance its clinical relevance and acceptability. Third, while the
average EMA compliance rate of 74.87% is good and may suggest
acceptability, it may not readily translate to routine clinical practice,
where there will be no financial reimbursement (Ball et al., 2025).
Future studies should explore strategies to optimize EMA protocols. For
example, using single-item affect measures alongside adaptable beep
schedules might increase engagement (Cloos et al., 2023; Eisele, Vachon
et al., 2022; Vachon et al., 2019) as well as benefits from non-monetary
incentives (e.g. personalized feedback reports, in-app gamification, and
regular clinician check-ins) shown to maintain adherence over longer
EMA periods (Mink et al., 2025; Vachon et al., 2019). An EMA feedback
report, as was provided to clinicians to discuss with patients, may also
sustain or improve compliance and enhance the perceived benefits of
EMA. These strategies could enhance patients’ future engagement with
EMA, and ensure that the processes monitored and the interpretation
thereof are clinically relevant and meaningful.

Fourth, we reported on the general experiences of EMA among in-
dividuals seeking treatment as usual across various settings. Future
studies should explore both the benefits and challenges of using EMA at
different stages of the treatment process (Mink et al., 2025). For
example, the TheraNet Project (Hall et al., 2025) examined therapists’
experiences with pre-treatment EMA-based personalized feedback.
Therapists reported that such feedback may support case conceptuali-
zation and therapy planning (Hall et al., 2025), but further research is
needed to investigate how EMA can be integrated into the therapeutic
processes of specific treatments (Mink et al., 2025). With regard to the
domains assessed, several domains may be especially relevant for in-
dividuals who self-injure, including affective states and emotion regu-
lation (Kiekens et al., 2020; Kuehn et al., 2022), negative cognitive styles
(e.g., self-critical or repetitive thinking; Hughes et al., 2019; Robillard
et al., 2025), urges and cognitions related to NSSI (Fitzpatrick et al.,
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2020; Kiekens et al., 2024), as well as key contextual factors such as
interpersonal processes and conflict (Janssens et al., 2024; Turner et al.,
2016), daily stressors (Haliczer & Dixon-Gordon, 2023; Kuburi et al.,
2024), and sleep (Burke et al., 2022). Previously used items to assess
these domains can be consulted in the ESM Item Repository (Kirtley
et al., 2024). Assessing these domains—especially when collaboratively
selected with the patient to tailor to individual needs—may support
therapeutic dialogue about treatment goals. Recent clinical EMA plat-
forms (e.g., Personalizes Treatment by Real-time Assessment (PETRA)
and m-Path; Bos et al., 2022; Mestdagh et al., 2023) could help facilitate
the co-construction of personalized EMA diaries.

Fifth, while the present study focused on self-reported benefits and
challenges of EMA, future research should explore the momentary
experience of these benefits and burdens, as well as between-person
differences and potential predictors of how they are perceived (e.g.,
treatment history and level of integration in ongoing therapy). Addi-
tionally, examining predictors of prompt-level missingness could help
refine EMA protocols to enhance engagement and improve data quality,
particularly across diverse clinical settings (see Jacobucci et al., 2024).
Finally, this study investigated the self-reported benefits and challenges
of EMA among patients who self-injure quantitatively; further qualita-
tive research is needed to increase understanding of the psychological
processes underlying these findings. Exploring patients’ experiences
may reveal nuances not captured by quantitative measures, offering
insight into the mechanisms through which EMA facilitates therapeutic
engagement outside the therapy room. Addressing these directions will
be important before evaluating the utility and efficacy of EMA in
resource-intensive randomized controlled trials.

Conclusion

This study provides novel information about the self-reported ben-
efits and challenges of using EMA among patients who engage in NSSI
and are seeking treatment. Four out of five patients who used EMA for 28
days reported benefits, particularly increased insight into the emotional
and cognitive states that heighten NSSI risk. Only 7.29% consistently
found EMA tiring, stressful, overwhelming, and unenjoyable. Although
most patients reported some level of emotional discomfort, this was not
consistently related to the perceived benefits. Using EMA may support
the development of NSSI-specific self-insight and self-efficacy outside
the therapy room. Future research is needed to determine the working
mechanisms behind the reported clinical benefits, how they can be
optimized, and how EMA-derived insights can be meaningfully inte-
grated into therapeutic practice.
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