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IMPLICIT ASSOCIATIONS WITH NSSI

Abstract

Objectives: We examine correlates and predictors for implicit associations with non-suicidal
self-injury (NSSI) with the Self-Injury Implicit Association Test (SI-1AT) in a treatment-seeking
sample. We also examine group differences on the SI-1AT among those with low/none,
moderate, and high/clinically significant borderline personality disorder (BPD) symptomatology.
Methods: Participants (N = 111; 58% female; 89% White; Mage = 30.25) completed the SI-IAT
and self-report measures at two time points. Results: Higher BPD symptom scores were
significantly, positively correlated with stronger implicit identification with NSSI, and predicted
NSSI identity when controlling for depression indices, history of NSSI, and other covariates.
With Time 1 SI-IAT scores entered as a covariate, BPD scores no longer significantly predicted
Time 2 SI-IAT scores. Individuals with moderate and high/clinically significant symptom counts
of BPD had higher/stronger implicit associations with NSSI identity than those with no/low BPD
symptoms. Conclusions: Individuals with symptoms of BPD may implicitly identify with NSSI
more than other clinical groups; examination of implicit assessments in BPD in future research is
needed to further explore implicit identification with NSSI in this patient group to further
understand both cross-sectional and prospective relations.

Keywords: Self-Injury Implicit Association Test (SI-1AT), Borderline Personality

Disorder (BPD), non-suicidal self-injury (NSSI), implicit identity
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Practitioner Points
- Cross-sectional relations between severity of BPD symptomatology and implicit
identification with NSSI suggest clinicians may find it useful to discuss identification
with NSSI directly with patients
- Implicit tests for NSSI may offer additional tools for improving identification of NSSI

risk in patients with BPD symptoms
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Implicit Associations with Non-Suicidal Self-Injury: Examination in a Clinical Sample by
Borderline Personality Symptomatology
The Implicit Association Test (IAT) captures implicit associations made between

constructs/concepts based on reaction times (Greenwald et al., 2022). The Self-Injury IAT —
Identity task (SI-IAT; Nock & Banaji, 2007) assesses implicit associations with non-suicidal
self-injury (NSSI), that is, behavior that occurs in the absence of suicidal intent, causes
immediate damage to body tissue, and occurs outside of culturally/socially sanctioned norms
(Favazza, 2011; Klonsky et al., 2014). The SI-IAT includes stimuli for one method of NSSI,
cutting, and captures implicit associations with NSSI identity (i.e., identification with images of
cut or not cut skin, paired with words associated with the self). Patients with NSSI have
historically been assessed with self-report measures, which are not designed to capture implicit
thoughts, and may present problems with reliability, as it is common to deny or underreport
NSSI behaviors due to stigma, shame (Simone & Hamza, 2020), social desirability, and/or to
avoid unwanted treatment/hospitalization (Nock & Banaji, 2007). Thus, the SI-IAT offers an
alternative method of assessment to understand implicit associations with NSSI. The SI-IAT has
been shown to have short-term predictive utility in predicting future NSSI (Cha et al., 2016); in
other samples, implicit identification with NSSI on the SI-IAT has been a less robust predictor of
future NSSI behavior (Powers et al., 2021). Notably, the SI-IAT has been repeatedly shown to
differentiate between those who have versus have not engaged in NSSI (Franklin, Lee, et al.,
2014; Franklin, Puzia, et al., 2014; Glenn et al., 2017), and higher scores have been consistently
observed among individuals with NSSI history (Dickstein et al., 2015; Glenn & Klonsky, 2011;

Glenn et al., 2016; Glenn et al., 2017).
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The SI-IAT has been tested in community (e.g., Glenn et al., 2017) and clinical samples
of adults (e.g., Franklin, Lee, et al., 2014, Steele et al., 2020); clinical samples have involved a
range of diagnoses, with a focus on examining whether the SI-1AT distinguishes those with
versus without a history of NSSI (Franklin, Lee, et al., 2014; Franklin, Puzia, et al., 2014; Glenn
etal., 2017). To our knowledge, only one published study (Scheunemann et al., 2023) examined
the SI-1IAT among patients with borderline personality disorder (BPD). This study found that
individuals with BPD showed stronger implicit NSSI identity and implicit positive attitudes
towards NSSI compared to healthy controls (Scheunemann et al., 2023). Further exploration of
the SI-1AT in BPD is warranted due to the high prevalence of NSSI in this clinical population
(Reichl & Kaess, 2021; Zanarini et al., 2008). NSSI has been identified as an early marker for
BPD, and NSSI is closely tied to core features of BPD (e.g., emotion regulation; Reichl & Kaess,
2021). Further, it is estimated that 65-80% of individuals with BPD engage in NSSI (Brickman
etal., 2014).

In NSSI research, identification with the behavior (e.g., identifying as a “cutter”) has
been hypothesized to explain reasons for engaging in NSSI (Nock, 2009). The implicit
association hypothesis suggests that NSSI may be chosen over and above other behaviors that
may serve similar function once it has proven to be effective (Nock, 2009). In the absence of a
stable sense of self, and deficits in emotion regulation (APA, 2022), individuals with BPD
symptomatology may be particularly susceptible to implicitly identifying with NSSI. Thus, the
current study aims to examine BPD symptoms as a predictor of implicit identification with NSSI
on the SI-1IAT (administered twice in a brief test-retest design) in a treatment-seeking sample
with acute psychopathology. We also compare SI-1AT scores across groups by BPD symptom

count. Patients with more BPD symptoms may show particularly strong implicit associations
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with NSSI, due to the high prevalence of NSSI in this patient group (Brickman et al., 2014).
Notably, NSSI has been identified as a risk factor for attempted suicide (Andover & Gibb, 2010)
and suicidal behavior (Hamza et al., 2012), making its relevance to individuals with BPD
especially important, as this patient group is at particularly high risk for suicide (i.e., 10% of
individuals with BPD die by suicide; Paris, 2019). This is only the second study to explore
implicit associations with NSSI in BPD, and involves a treatment-seeking sample, allowing for
exploration of how individuals with BPD symptoms may score differently on the SI-IAT
compared to other clinically distressed individuals, including those with subclinical BPD
symptoms. To date, the only published study that has looked at SI-IAT scores examined them
among individuals diagnosed with BPD (Scheunemann et al., 2023); we aim to examine BPD
symptoms to expand this prior work, allowing for examination of BPD symptom count on Sl-
IAT performance.

Further, Scheunemann et al. (2023) compared individuals with BPD to healthy controls,
limiting understanding of the impact any psychological disorder (e.g., major depression) may
have on SI-IAT performance. NSSI is a transdiagnostic behavior seen across disorders and in the
absence of psychopathology (Bentley et al., 2017). Depressive disorders have shown a strong
relationship with NSSI, thought to be related to use of NSSI to regulate, manage, or alter affect
(Zielinski et al., 2017). In DSM-5-TR criteria for major depressive disorder (MDD), self-
injurious thoughts and behaviors are listed in the criteria (APA, 2022). Generally, research in this
area has focused on adolescents, but the relationship has also been identified among adults. In an
online sample of adults, approximately 12% of the sample who reported depression also
endorsed NSSI history (Zielinski et al., 2017), and in both depressive and bipolar disorders,

NSSI history has been associated with more severe depressive symptoms (Weintraub et al.,
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2017). In a longitudinal study of depressed adolescents assessed one and eight years later (in
young adulthood), NSSI was only predicted by prior NSSI at the eight-year follow-up, indicating
occurrence of long-term, repetitive NSSI (Tuisku et al., 2014). Among college students,
depression has been shown to predict (Peterson et al., 2014; Wilcox et al., 2012) and co-occur
with NSSI (Andover et al., 2005). Finally, in a latent class analysis that examined subtypes of
NSSI among young adults, Klonsky and Olino (2008) reported a distinct group characterized by:
1) using NSSI to regulate emotions, 2) extended latency (more than one hour) between NSSI
urge and action, 3) a prior suicide attempt, and 4) high symptoms of depression, BPD, and
anxiety. In our analyses, we will investigate the impact of depressive symptoms on associations
between BPD symptoms and implicit NSSI identity. This is important given the recognized
associations between depression and NSSI risk, and will allow us to look at the effects of BPD
symptomatology more specifically.
Specific Aims, Hypotheses, & Planned Analyses

First, we examine relations between BPD symptoms and SI-1AT scores (Aim 1). We
hypothesize that a) BPD symptoms will be significantly, positively correlated with implicit
identification with NSSI (Pearson product-moment correlations), and b) those with clinically
significant BPD will show higher/stronger SI-IAT scores than those without (independent
samples t-test). Secondly, we explore number of BPD symptoms endorsed as a predictor of SI-
IAT scores (Aim 2). We hypothesize that number of BPD symptoms will be the most robust
predictor of SI-IAT scores, over and above depression indices and additional covariates (e.g.,
history of NSSI). Finally, we examine whether scores on the SI-IAT differ between groups
(ANOVA with Bonferroni post hoc tests) based on BPD symptom counts (0-3 symptoms:

none/low borderline traits, 4-6: moderate borderline traits, 7-10: clinically significant BPD; Aim



IMPLICIT ASSOCIATIONS WITH NSSI
8

3). We hypothesize that those with clinically significant BPD scores will evidence the strongest
implicit identification with NSSI on the SI-1AT.
Methods

Participants

Participants were recruited from an adult partial hospitalization program in a private
psychiatric hospital (as described, blinded for review) that delivered cognitive-behavioral
(including Dialectical Behavior Therapy; Linehan, 2015) individual and group therapy, and
psychopharmacology. Recruitment for this study was part of a parent study (blinded for review),
and was integrated into the program’s research program. Participants were eligible for this study
if they provided informed consent to participate in research while in treatment and spoke English
(length of treatment: sample mean = 10.99 days; SD = 3.31 days; blinded for review). Exclusion
criteria for the current study included current psychosis, mania, or cognitive impairment that
would disrupt study procedures; these decisions were made by the first author in collaboration
with the treatment team. One hundred and sixty-four patients were approached for recruitment,
and 142 (87%) provided consent. The nature of the treatment program (e.g., discharges) did not
allow all consented participants to complete the study; the final sample included 111 participants
who completed the self-report screening for BPD (at admission) and the SI-IAT at both
timepoints (typically day of admission, and roughly 3 days later). Study procedures were
approved by the Institutional Review Board at the data collection site (blinded for review,
#2014P001332). All procedures were performed in compliance with institutional guidelines.

The sample consisted of 64 females (58%), 46 males (41%), and one participant who
identified as agender (1%), with a mean age of 30.25 years (SD = 11.04). Ninety-nine

participants (89%) identified as white, 31 (28%) had graduated from college, 25 (23%) reported
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graduate-level education, and 56 (51%) had been hospitalized previously for a mental health
concern. According to the available diagnostic data (see Measures section below) completed for
the majority of participants (n = 98), 76 (78%) met criteria for more than one psychological
disorder at admission. The most common diagnoses on record determined by a structured clinical
interview were: MDD (n = 42, 43%), bipolar disorder (n = 16, 16%), and generalized anxiety
disorder (GAD; n = 14, 14%). According to the McLean Screening Instrument for Borderline
Personality Disorder (MSI-BPD; Zanarini et al., 2003), 32 (29%) participants scored at or above
the clinical cutoff (seven or above) for BPD.
Procedures

All patients in the program completed a research assessment battery at admission, which
included demographic information and the MSI-BPD (Zanarini et al., 2003). One to three new
patients were approached by the first author for recruitment each week if they met the above-
mentioned inclusion criteria. The study was described, written consent was obtained, and a first
(Time 1) SI-IAT assessment was scheduled. Assessments were conducted during lunch to avoid
disruptions in treatment. Because research participation was an option built into the program
structure, patients who agreed to engage in research were not compensated; thus, participants
who enrolled in the current study participated on a volunteer basis.

2.2.1 Time 1 (T1) Assessment. If possible, the T1 SI-IAT assessment was scheduled for
the same day that participants consented (i.e., day one). Assessments took place on a laptop in a
private room with the first author, and safety concerns were brought to the participant’s
treatment team if necessary. Additional self-report measures were also completed at this time as
part of the parent study (blinded for review).

Time 2 (T2) Assessment.
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The SI-IAT was completed at T2 by all participants approximately three days after the T1
assessment (M = 3.82 days, SD = 1.60). No iatrogenic effects were reported regarding episodes
of NSSI during or in response to study participation.

Measures

Demographic data. Demographic information was obtained as part of the program
research initiative, and used in this study to describe the sample.

Depression Anxiety Stress Scale - Short Version (DASS-21; Lovibond & Lovibond,
1995). The DASS - Short Version includes 21 items assessing self-reported depression, anxiety,
and stress on a 0-to-3 Likert scale (higher scores indicate more symptoms). Participants
completed the DASS at both time points and were asked to report symptoms over the past 24
hours; for this study, the Depression subscale was used to examine self-reported depression. The
DASS is a reliable and valid scale (Ng et al., 2007), and Cronbach’s alpha showed good
reliability in this sample at both timepoints for the Depression subscale: T1: .92, T2: .95.

Inventory of Statements About Self-Injury - Part A (ISAS; Klonsky & Olino, 2008).
The ISAS is a self-report measure with two sections assessing methods (A) and functions (B) of
NSSI. We utilized Part A to capture yes/no lifetime history for methods of NSSI, and to capture
most recent NSSI episode. We used this to determine lifetime history of NSSI (e.g., if one or
more methods were endorsed, a participant was included in the “NSSI group”).

McLean Screening Instrument for Borderline Personality Disorder (MSI-BPD;
Zanarini et al., 2003). The MSI-BPD was included in the program’s assessment to capture self-
reported BPD symptoms. This measure consists of 10 items (yes/no) aligned with DSM-1V BPD
criteria; scores < 7 indicate clinically significant symptoms. This measure has been used to

screen for BPD, and has shown good sensitivity and specificity in identifying the
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presence/absence of BPD (.81 and .85, respectively; Zanarini et al., 2003). In this study, we used
the MSI-BPD to examine symptom counts for BPD. For Aim 1 t-tests, we used a dichotomous
variable for “BPD yes/no” based on MSI-BPD scores; participants who scored seven and higher
were considered to have a positive/yes screen for BPD. This measure was also used to group
participants into none/low BPD (scores of 0-3; n = 38, 34%), moderate BPD (scores of 4-6; n =
41, 37%), and high/clinically significant BPD (scores 7 and higher; n = 32, 29%) for Aim 3.
Internal consistency in the current sample was good at .73.

Mini-International Neuropsychiatric Interview (MINI; Sheehan et al., 1998). The
MINI was used in the program for diagnostic assessments at admission (n = 98). The MINI is a
structured diagnostic interview that aligns with DSM diagnoses, and was completed by doctoral-
level trainees or clinical psychologists. For this study, we used the diagnosis assigned by the
assessor to determine current diagnosis of MDD. Diagnostic assessments were completed for 98
of the 111 participants due to varying program-related and clinical reasons (e.g., conflicts with
treatment, patient declined to complete the interview, the clinical team deemed the assessment
unnecessary due to a recent inpatient hospitalization). In some cases, participants had partial
diagnostic assessments complete (e.g., 94 of 98 assessments had information available in the
section assessing PTSD).

Self-Injury Implicit Association Test (SI-1AT; Nock & Banaji, 2007). The SI-IAT —
Identity was designed to capture implicit associations of oneself with self-injury, as measured by
reaction times during categorization of words and images related to the self and NSSI (cutting;
Nock & Banaji, 2007). Participants are presented with either words (self-related or other-related,
e.g., “Mine” or “They”) or images (depicting cut or intact skin) in the center of the screen, and

they sort these stimuli to the left or right side of the screen by pressing the “E” or “I” key
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according to the words that appear on each side in each test block (e.g., “Cutting” vs. “No
Cutting”; “Me” vs. “Not Me”). The same key allocation is used for different constructs. IATs
consist of seven blocks/trials, with two critical test blocks (blocks four and seven on the SI-IAT;
the order is counterbalanced) that list, for example, the word “Cutting” with the word “Me” and
images of cut or non-cut skin (Nock & Banaji, 2007). The participant will then see the words in
the second critical test block flipped; “Cutting” will appear with “Not Me” and “No Cutting”
with “Me” as images of cut and non-cut skin appear in the center of the screen. The assumption
is that the faster and more accurately the participant sorts the words/images in the center of the
screen to words that appear on the left or right of the screen (e.g., sorts a picture of cut skin to the
left side of a screen that says “Me or Cutting” on the left vs. “Not me or No Cutting” on the
right), as compared to the reversed category coupling, the stronger the implicit association is
between those concepts (response times are measured in milliseconds; Carpenter et al., 2019;
Nock & Banaji, 2007). In the current study, participants completed one full SI-IAT (seven trials,
three of which were practice blocks; no trials were excluded) at each timepoint. The SI-1IAT was
scored using the “improved scoring algorithm” as described by Greenwald et al. (2003); an error
penalty was not used, in line with best practices (Greenwald et al., 2003, p. 206), as participants
who made errors were required to correct their responses, so the recorded latencies include a
“built-in error penalty” in the form of the additional time needed to make a correct response.
Standardized d-scores were calculated and used to represent the strength of implicit NSSI
identity, where higher scores indicate stronger associations between the paired concepts. The SlI-
IAT was administered twice as part of a parent study (blinded for review); multiple
administrations of the IAT are in line with current best practices for use of the IAT in research,

and internal consistency at each timepoint was calculated according to Greenwald et al.’s (2022,
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p. 1172) guidelines. Specifically, we divided the trials from each combined task into two parts
randomly, calculated d-scores for each part, and here report their correlations: .83 at both T1 and
T2. SI-IAT scores were normally distributed at T1 and T2 assessments and are appropriate for
planned multiple regression analyses.
Power

A priori analyses conducted with G*Power (Faul et al., 2007) for the parent study
(blinded for review) revealed that an N of 139 would detect a medium effect (f> = 35) in
multivariate regression models, including up to four predictors. A specific power analysis for
current study aims was not conducted prior to data collection, as these aims were not explicitly
included in the initial parent study, however, the sample size is similar to Scheunemann et al.’s
(2023; 40 individuals with BPD and 25 healthy controls). Analyses were conducted in SPSS
29.0.2and R4.3.3and 4.4.1.

Results

Fifty-eight participants (52%) reported lifetime NSSI history; 35 of those participants
(60%) reported a history of cutting. One participant (2%) engaged in NSSI on the day of the
study assessment, eight (14%) in the last week, 17 (29%) in the last month, seven (12%) in the
last six months, five (9%) in the last year, and 20 (34%) more than one year ago. Group
differences (independent samples t-test) for SI-1AT scores by NSSI recency were not significant
for participants with past month NSSI (n = 26) compared to those with without (n = 32; i.e.,
NSSI occurred 30+ days prior to assessment) at T1 (with past month NSSI: M = .03, SD = .60,
with no past month NSSI: M =-.08, SD = .52, p = .43, Cohen’s d = .21) or T2 (with past month

NSSI [n = 26]: M =.15, SD = .59, with no past month NSSI [n =32]: M=-.11,SD =.50,p =
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.08, Cohen’s d = .47). This suggests that implicit identification with NSSI may be relevant to
participants regardless of their most recent NSSI episode.

Participants who scored at or above the clinical cutoff for BPD did not differ significantly
from those who did not by gender identity, or for diagnoses of current panic disorder, social
anxiety disorder, obsessive compulsive disorder, generalized anxiety disorder, or psychotic
disorder. Chi-square analyses showed differences for those with clinically significant BPD
compared to those without for MDD (22.4% vs. 39.8%, %% (1, n = 98) = 5.87, p = .02), bipolar
(manic) episode (2.0% vs. 0%, ¥ (1, n = 98) =5.37, p =.02), PTSD (8.5% vs. 9.6%, > (1, n =
94) = 5.06, p = .03), and history of prior psychiatric hospitalization (9.0% vs. 40.5%, ¥ (1, n =
111) = 6.02, p = .01). Those participants who scored above the cutoff for BPD were more likely
to meet criteria for MDD (81.5% vs. 54.9%), bipolar disorder (manic episode; 7.4% vs. 0.0%),
PTSD (33.3% vs. 12.9%), and to have been hospitalized previously (68.8% vs. 43.0%).

Please see Table 1 for demographic and clinical variables/scores in the full sample and by
BPD symptom count.

Table 1

Key Variables in the Full Sample and by BPD Symptom Severity

Variable Full sample No/Low BPD  Mod. BPD High/Clin. Sig.
BPD
(N =111) (n=38,34%) (n=41,37%) (n =32, 29%)

Gender identity (n,
%)

Female 64, 58% 22, 58% 21,51% 21, 66%

Male 46, 41% 16, 42% 19, 46% 11, 34%

Agender 1, 1% 0, 0% 1, 2% 0, 0%
MSI-BPD total score 4.79, 2.60,.73  1.89, 1.03 4.95,0.84 8.03, 0.86
(M, SD, o)

42, 43% 15, 48% 24, 60% 22,81%
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Current MDD
diagnosis (n, %)
(n=98)

DASSDep T1 (M,  15.60,11.42,  12.63,1020  16.88, 11.34 17.55, 12.51
SD, o) 92

DASS Dep T2 (M,  14.38,12.11,  12.68,10.91  13.95,611.18 17.03, 14.42
SD, a) 95

SI-IAT Identity TL ~ -.21,0.51, .84 -.30,0.42 -.26,0.49 -.033, 0.60
(M, SD, a)
SI-IAT Identity T2 -.10, 0.49, .90 -.30, 0.40 -.02,0.50 0.03,0.52
(M, SD, o)
History of NSSI (n, 58, 52% 16, 42% 20, 49% 22, 69%
%)
No. of NSSI 1.63, 2.15 0.95,1.43 1.61, 2.33 2.47,2.38
methods (M, SD)
Age of NSSI onset 16.0, 5.83 16.38, 6.51 14.47,6.10 17.00, 5.03
(M, SD)
NSSI recency (n, %)
Today 1, 2% 1, 6% 0, 0% 0, 0%
Past week 8, 14% 2, 13% 2, 10% 4, 18%
Past mo. 17, 30% 1, 6% 8, 40% 8, 36%
Past 6 mos. 7,12% 1, 6% 1, 5% 5,23%
Past year 5, 9% 2,13% 2, 10% 1, 5%
1 year+ 20, 35% 9, 56% 7, 35% 4, 18%
Length of NSSI urge
(n, %)
<1hr 28, 48% 10, 63% 8, 40% 10, 45%
1-3 hrs 12, 21% 1, 6% 5, 25% 6, 27%
4-6 hrs 3,5% 1, 6% 1, 5% 1, 5%
7-12 hrs 4, 7% 0, 0% 1, 5% 3,14%
13-24 hrs 6, 10% 3, 19% 2,10% 1, 5%

> 1 day 0, 0% 0, 0% 0, 0% 0, 0%
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Notes. BPD = Borderline Personality Disorder; MDD = Major Depressive Disorder; NSSI =
Non-suicidal self-injury; DASS Dep = Depression Subscale of the Depression, Anxiety, Stress
Scales (short-form); T1 = Time 1 assessment at baseline/admission; T2 = Time 2 assessment; Sl-
IAT = Self-Injury Implicit Association Test; MSI-BPD total score = score on the McLean
Screening Instrument for Borderline Personality Disorder (MSI-BPD; clinical cutoff for BPD =

7); M = Mean; SD = Standard deviation; a = Cronbach’s alpha in the full sample.

Regarding diagnostic comorbidity with depression, participants with a diagnosis of MDD
had significantly higher BPD scores (M = 5.20, SD = 2.52) than those without (M = 4.08, SD =
2.52;1(96) =-2.13, p = .04, Cohen’s d = .44). Self-reported depression scores on the DASS did
not differ by those with versus without clinically significant BPD at T1 (p = .35, Cohen’s d =
.20) or T2 (p = .24, Cohen’s d = .29).

Aim 1: BPD symptoms & SI-1AT scores

Our first aim focused on associations between BPD symptom counts and SI-IAT scores.
As predicted, MSI-BPD total scores were significantly, positively correlated with SI-1AT -
Identity scores at T1 (r =.22, p=.02) and T2 (r = .27, p = .004; see Table 2). BPD scores were
also significantly, positively correlated with NSSI history (r = .23, p =.02), a diagnosis of MDD
(r=.21, p =.04), and self-reported depression on the DASS at T1 (r = .22, p =.02).

Table 2

Bivariate Correlations for Main Variables of Interest

Variable 1 2 3 4 5 6 7

1. MSI-BPD scores —
2. T1 SI-IAT Identity .22* —
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3. T2 SI-IAT Identity .27** 58**

4. Current MDD 21 15 06 —

5. T1 DASS scores 22* 17 18 51 —

6. T2 DASS scores 14 22* 14 A8** 77TF* —
7. NSSI 23*  .36%* 23*  21*% . 31**  25%*

Note. MSI-BPD = McLean Screening Instrument for Borderline Personality Disorder total score;
T1=Time 1 d-score; T2 = Time 2 d-score; SI-IAT- | = Self-Injury Implicit Association Test -
Identity; MDD = major depressive disorder (yes/no for current diagnosis); DASS = Depression,
Anxiety, Stress Scales- Depression subscale score; NSSI = non-suicidal self-injury (yes/no
history of NSSI). Pearson product-moment correlations were used to test bivariate relationships
between quantitative/numeric variables. Point-biserial correlations were used to test bivariate
relationships between a quantitative/numeric and a dichotomous variable (Current MDD and
NSSI).

*p < .05. **p < .01.

Next, an independent samples t-test showed that individuals with clinically significant
scores on the MSI-BPD had higher scores on the SI-IAT (M =-.03, SD = .60) than those without
(M =-.28, SD = .45; t (45.83) = -2.06, p = .045) at the T1 assessment, which were statistically
significant. The magnitude of the differences in the means (mean difference = -2.44, 95% CI: -
48 t0 -.01) was small to medium (Cohen’s d = .49). At T2, differences on the SI-IAT between
individuals with clinically significant scores on the MSI-BPD (M = .03, SD =.52) and those
without (M = -.15, SD = .47) were not significant, t (109) =-1.73, p = .09, Cohen’s d = .36.

Aim 2: Regressions predicting SI-1AT scores from BPD symptoms, depression, and clinical

covariates
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Next, standard multiple regression analyses were used to examine predictors of implicit

NSSI identity (see Table 3).
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Table 3
Regression Models Examining Predictors and Covariates of SI-IAT — Identity Scores
Predictor Model 12 Model 2° Model 32 Model 4° Model 52 Model 6° Model 72 Model 8°
MSI-BPD scores .20 27%* .20* 26** 19 27** 13 23
Current MDD A1 .00 .06 -.06 .07 -.06
T1 DASS scores A2 .09 .02
T2 DASS scores 10 13 A1
Gender .07 .05
NSSI .07 -12
NSSI: Cutting 37 43**
R? .06 .08 .06 .09 .07 .09 .23 21
F 3.08 3.83* 3.66* 4.95%* 2.22 3.01* 4.41*%* 4.08**

Note. Standardized regression coefficients are presented. # Refers to models where Time 1 SI-IAT scores were the dependent variable. ®Refers to

models where Time 2 SI-IAT scores were the dependent variable. T1 = Time 1; T2 = Time 2. MDD = Current diagnosis of Major Depressive

Disorder; DASS = Depression, Anxiety Stress Scales- Depression subscale score (self-report); NSSI = Non-suicidal self-injury.

*p < .05. **p < .01
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First, we examined MSI-BPD effects on SI-IAT scores while controlling for MDD
diagnosis. For T1 SI-1AT scores, total variance explained by the full model was 6.1%, F (2, 95) =
3.08, p = .051 (see Table 3, model 1). MSI-BPD scores showed positive regression weights (B =
.20) that were not significant (p = .05) in predicting T1 SI-IAT scores. For T2 SI-1AT scores,
total variance explained by the full model was 7.5%, F (2, 95) = 3.83, p = .01 (see Table 3,
model 2). MSI-BPD score also showed significant positive regression weights (8 =.27) in
predicting T2 SI-IAT ldentity scores.

Next, we explored MSI-BPD effects on SI-IAT scores while controlling for DASS
depression scores. For T1 SI-IAT scores with T1 DASS scores, total variance explained by the
full model was 6.4%, F (2, 107) = 3.66, p = .04 (see Table 3, model 3). MSI-BPD scores showed
significant positive regression weights (8 =.20) in predicting implicit associations with T1 Sl-
IAT scores. For T2 SI-IAT scores with T2 depression scores, total variance explained in the full
model was 8.5%, F (2, 107) = 4.95, p = .01 (see Table 3, model 4). Again, MSI-BPD scores
showed significant positive regression weights (B =.26) in predicting implicit NSSI identity at
T2.

We then included both depression indices by timepoint in the regression models to
further explore relations between MSI-BPD scores and implicit NSSI identity. For T1 SI-IAT
scores with T1 DASS scores, MDD, and BPD, the full model was not significant (p = .09; see
Table 3, model 5). When predicting T2 SI-IAT scores with T2 DASS scores, MDD, and BPD,
total variance explained in the full model was 8.8%, F (3, 94) = 3.01, p = .03 (see Table 3, model
6). Again, MSI-BPD score showed significant positive regression weights (3 = .27) in predicting

implicit NSSI identity at T2.
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Lastly, to explore the impact of additional covariates, T1 SI-IAT scores were predicted
by MSI-BPD scores, MDD, DASS scores, gender identity, lifetime NSSI history, and lifetime
cutting history (the only NSSI method shown on the SI-IAT). For T1 SI-IAT scores, total
variance explained by the full model was 22.7%, F (6, 90) = 4.41, p <.001 (see Table 3, model
7). Lifetime history of cutting was the only variable with significant positive regression weights
(B =.37) in predicting implicit NSSI identity at T1. For T2 SI-IAT scores, total variance
explained by the full model was 21.2%, F (6, 91) = 4.08, p < .01 (see Table 3, model 8). Both
lifetime history of cutting (B = .43) and MSI-BPD scores (B = .23) evidenced significant positive
regression weights in predicting implicit NSSI identity at T2.

We also explored the impact of entering T1 SI-IAT scores as a covariate in the
abovementioned models predicting T2 SI-IAT scores, as the SI-IAT was completed twice
roughly three days apart in the parent study’s (blinded for review) brief test-retest design. T1 SI-
IAT scores were the most robust predictor of T2 SI-IAT scores, and in each model that originally
predicted T2 SI-IAT scores (see 2, 4, 6, and 8 in Table 3), BPD scores were no longer significant
(all ps > .06). Although exploratory, these findings are expected, as prior work has shown
temporal stability of the SI-IAT; that is, participants’ scores were not observed to change
significantly across time through brief repeated assessments (blinded for review).

Aim 3: BPD symptom severity group differences on SI-1AT Identity scores

Finally, participants were grouped into three categories based on MSI-BPD scores to
further examine BPD symptom count and SI-IAT scores. As mentioned, 38 participants (34%)
scored in the none-to-low range for BPD (0-3 on MSI-BPD), 41 (37%) scored in the moderate
range (4-6), and 32 (29%) scored in the high/clinically significant range for BPD (7-10). A one-

way between-groups analysis of variance was conducted to explore the impact of BPD symptom
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count on SI-1AT scores. Scores were not significantly different at T1 (p = .07, eta squared = .05).
At T2, there was a statistically significant difference in SI-IAT scores by BPD symptom count: F
(2, 108) = 4.95, p = .01, eta squared = .08. Bonferroni post hoc tests showed that the significant
differences in implicit NSSI identity were between the none/low BPD group (M = -.29, SD = .40)
and the moderate (M = -.02, SD =.50) BPD group (meangifterence = -.28, SE = .11, p = .03, 95%
Cl: -.54, -.02), and the none/low BPD group and the high/clinically significant (M = .03, SD =
.52) BPD group (meandifterence = -.32, SE = .11, p =.02, 95% CI: -.60, -.04). Scores did not differ
significantly for the moderate versus high/clinically significant BPD groups.
Discussion

In NSSI research, the implicit association hypothesis explains one way to conceptualize
and understand how and why NSSI is chosen over adaptive behaviors once it has proven
effective in serving a particular function (e.g., affect regulation; Nock, 2009). The SI-1AT offers
a tool to assess the strength of implicit NSSI identity (Nock & Banaji, 2007). As Scheunemann et
al. (2023) noted in the only published study to date that has examined implicit associations with
NSSI in patients with BPD symptomatology, it is surprising that the SI-1IAT has not been tested
in this patient population. There is an incredibly high prevalence of NSSI among individuals
with BPD (Brickman et al., 2014; Zanarini et al., 2008), and it has been found to be a useful
diagnostic marker of BPD (Reichl & Kaess, 2021). This is only the second study to examine the
SI-IAT and BPD symptoms, and the first study to examine implicit identification with NSSI on
the SI-IAT among individuals with varying levels of BPD symptom counts, and between those
with BPD symptoms and those with other types of current psychopathology (e.g., mood

disorders).
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In this study, BPD symptom scores showed a significant, positive relationship with
implicit NSSI identity, indicating that individuals who endorsed more symptoms of BPD
evidenced stronger/higher implicit identification with NSSI, supporting our Aim 1a hypothesis.
Those participants with clinically significant BPD showed higher/stronger SI-IAT scores than
those without, supporting our Aim 1b hypothesis. These findings were consistent with prior
research (Scheunemann et al., 2023). Notably, in the current study we were able to compare
individuals with clinically significant BPD to those without (Scheunemann et al., 2023 used
healthy controls for comparison), all of whom were experiencing current psychopathology, and
many of whom also endorsed subclinical symptoms of BPD.

Results for Aims 2 and 3 represent a preliminary examination of BPD symptom count as
a prospective predictor of SI-IAT scores, and group differences on the SI-IAT by BPD symptom
severity. These findings are novel, as prior literature in this area is scarce. Aim 2 hypotheses
regarding the predictive ability of BPD symptom scores for SI-IAT scores were partially
supported. BPD symptom scores significantly predicted implicit NSSI identity when controlling
for current MDD and self-reported depression. When additional covariates were added to the
model, BPD scores continued to significantly predict implicit NSSI identity at the T2
assessment. The only other variable with significant regression weights in this model was
“history of cutting”. These findings suggest that BPD symptom scores, second only to history of
cutting, are predictors of implicit NSSI identity. However, inclusion of T1 SI-IAT scores as a
covariate in models predicting T2 SI-IAT scores rendered BPD scores nonsignificant across
models. Finally, we found that individuals with moderate to high/clinically significant symptoms
of BPD showed significantly stronger/higher implicit association with NSSI identity than

individuals with no/low BPD symptoms, partially supporting our Aim 3 hypothesis. These group
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comparisons suggest that presence of even a few symptoms of BPD may be associated with
stronger implicit NSSI identity, making a distinction between the ways in which those with BPD
symptoms respond to the SI-1IAT compared to those who experience no symptoms or very few
symptoms of BPD.
Limitations & Future Directions

Study results should be interpreted with the following limitations in mind. First, BPD
symptom severity was assessed with a self-report measure commonly used as a quick and
efficient screen for BPD (Zanarini et al., 2003). Future studies may consider structured
diagnostic interviews to diagnose BPD, allowing for additional examination of group differences
by BPD symptoms and/or severity. Second, we may have been slightly underpowered due to
sample size, particularly with our exploratory look at BPD symptom counts across three groups
(Aim 3). Power analyses were conducted for an associated parent study; we were underpowered
for two of three study aims. Results should be examined in future studies in a larger sample to
determine if they are replicable, to examine effect sizes in other samples, and to further
understand how BPD symptomology impacts scores on the SI-1AT at different time points and
over time. Third, the study was cross-sectional in nature. Fourth, the sample was predominantly
white and educated, and all participants were in treatment; results should be replicated and tested
to determine generalizability. Similar to studies that have examined the predictive validity of the
SI-IAT for future occurrence of NSSI among individuals with current/past NSSI (e.g., Chaet al.,
2016), an interesting future study in this area might examine whether the SI-IAT (i.e., implicit
identification with NSSI) predicts actual NSSI behavior among participants with BPD. Further,
although we identified significant cross-sectional relationships between BPD and SI-1AT scores,

prospective findings were not significant in this sample with the addition of the T1 SI-1AT scores
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as a covariate. Additional research is needed to further examine the relationship between BPD
and SI-1AT across assessment points to understand the discrepancies in the current study for
relations from T1 to T2. These findings should be tested in additional samples to determine
whether and how implicit associations may relate to and prospectively predict NSSI among
patients with BPD symptoms/diagnosis, and to further explore whether significant findings are
replicated.
Clinical Implications & Conclusions

Despite interest in NSSI research over the last 20 years, we continue to fall short of being
able to reliably predict and prevent NSSI (Franklin, Puzia, et al., 2014). Implicit assessments
may be of interest to both researchers and clinicians, as they may offer an additional assessment
point that may capture associations outside of conscious awareness (Nock & Banaji, 2007). The
current study offers a preliminary exploration of relations between BPD symptomatology and
implicit identification with NSSI, suggesting that there are expected meaningful cross-sectional,
and possibly prospective, relations between these constructs. Further exploration of the SI-IAT
with individuals with BPD symptoms has the potential to offer additional insight into use of
IATSs in a patient population at high risk for repeated NSSI (Brickman et al., 2014). Prior
research has shown the short-term predictive utility of the SI-IAT among individuals with NSSI
(Cha et al., 2016); future work in this exciting area of research on the SI-1AT has the potential to
improve clinical assessment of a behavior that is otherwise quite difficult to predict (Franklin,

Puzia, et al., 2014) with specific patient populations at highest risk for NSSI.
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