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Abstract
Non-suicidal self-injury (NSSI) constitutes a significant mental health concern that is highly prevalent in adoles-
cence. Theoretical accounts and empirical research suggest that, in the short-term, NSSI may provide instant relief
from intense psychological distress and ruminative thoughts. However, much less is known about these associations
over time throughout adolescence. Therefore, we designed a three-year longitudinal study and examined the bidi-
rectional prospective associations between psychological distress, rumination, and NSSI. We assessed 528 secondary
school students (at Time 1: Mean age = 15.0 years, SD = 1.85, range 11 to 19 years, 50.6% female, 98.7% of Belgian
nationality) using self-report questionnaires at three annual measurement points. Cross-lagged structural equation
modelling was performed to examine the directionality of associations. Results indicated positive bidirectional asso-
ciations between (1) distress and NSSI; and positive unidirectional associations between (2) distress and rumination,
and (3) NSSI and rumination. The current study embeds NSSI in a broader network of cognitive and emotional
antecedents and consequents, and is the first to consider the long-term influence these components exert on each other. As NSSI
may play a significant part in increasing distress and rumination, the behaviour potentially sustains a longer-term maladaptive
cycle between emotion, cognition, and NSSI. Clinical implications of these findings are discussed.

Keywords Non-suicidal self-injury . Distress . Negative emotions . Rumination . Adolescence

Non-suicidal self-injury (NSSI) is defined as Bthe intentional
destruction of one’s body tissue without suicidal intent^
(Nock and Favazza 2009, p. 9), and comprises socially unac-
cepted behaviours such as cutting, burning, and carving one-
self (Nock 2009). NSSI typically starts in mid-adolescence
(Gandhi et al. 2018; Plener et al. 2015), and approximately
17% of adolescents report having self-injured at least once
(Muehlenkamp et al. 2012; Swannell et al. 2014). As NSSI

is strongly associated with high levels of internal and interper-
sonal distress and an increased risk for a subsequent
suicide attempt (Nock et al. 2006; Wilkinson et al.
2011), it is increasingly being recognised as an impor-
tant public health issue among adolescents (Cassels and
Wilkinson 2016). Compelling theoretical models posit
the influence of both emotion and cognition in trigger-
ing NSSI (Hasking et al. 2017; Selby and Joiner 2009),
which has led to a vast interest in the emotional and
cognitive antecedents of NSSI among clinicians and re-
searchers. Yet, up till now, few studies have considered the
potential long-term emotional and cognitive consequences of
NSSI (Klonsky et al. 2014). Therefore, obtaining a clearer
picture of how NSSI relates to emotion and cognition over
time throughout adolescence would provide valuable informa-
tion from a developmental perspective. To do so, we designed
the present study to investigate the directionality of associa-
tions between psychological distress, rumination, and NSSI
using a three-year longitudinal design in a community
sample of adolescents. Before formulating our research
hypotheses, we will first consider existing research on
NSSI, psychological distress, and rumination.
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NSSI and Psychological Distress

NSSI can serve varying functions for the individual (Nock and
Favazza 2009). The most frequently reported function of
NSSI is escaping from negative emotions (Nock and Cha
2009), a finding that received ample empirical support (for
reviews, see Messer and Fremouw 2008; Taylor et al. 2017).
Considering NSSI typically starts in mid-adolescence, the
strong association with negative emotions is especially rele-
vant (Gandhi et al. 2016). More specifically, the onset of ad-
olescence is attended by increased emotional intensity and
reactivity (Silvers et al. 2012). This heightened psychological
distress is then supposed to be handled by emotion regulation
abilities that are still maturing during early adolescence.
This may increase the possibility of developing mal-
adaptive emotion regulation strategies, such as NSSI
(Alloy et al. 2016). Several studies based on self-report ques-
tionnaires have shown that NSSI is preceded by over-
whelming negative feelings (Nock and Prinstein 2005)
and results in a decrease of negative feelings (Franklin
et al. 2010; Klonsky et al. 2014). Studies using ecolog-
ical momentary assessment found that negative affect
increases in the hours before and decreases immediately
after engaging in NSSI (Rodríguez-Blanco et al. 2018).

Research thus converges on the immediate relief NSSI
might bring to the distressed adolescent. Several studies also
considered the prospective association between NSSI and psy-
chological distress throughout adolescence. These longitudi-
nal studies consistently reported high levels of distress being a
risk factor for NSSI among adolescents (e.g., Barrocas et al.
2015; Hankin and Abela 2011; Marshall et al. 2013). For
instance, one study has found self-reported depressive symp-
toms at the age of eight to predict self-harm 10 years later in a
large community sample of boys (Haavisto et al. 2005).
Similarly, self-reported internalising problems at age 12 pre-
dicted acts of deliberate self-harm three years later, at age 15
(Sourander et al. 2006). Yet, regarding the inverse relation-
ship, it might also be that NSSI in its turn leads to increased
levels of psychological distress over time. We suggest two
reasons why this might be the case.

First, common NSSI methods such as cutting, carving, or
burning oneself can leave permanent physical remains in the
form of scars (Lewis 2016). Although scarring is often
overlooked in NSSI research, some studies have shown that
individuals might have serious difficulty coming to terms with
NSSI scars (e.g., Hodgson 2004). For instance, Lewis and
Mehrabkhani (2016) found nearly half of their sample of in-
dividuals with NSSI to express feelings of abhorrence, shame,
or disgust towards the scars on their body. Feeling disgusted or
ashamed regarding NSSI scars on one’s body may also be
associated with a poorer body image (e.g., Muehlenkamp
and Brausch 2012). For instance, Ross and colleagues (Ross
et al. 2009) provided evidence that, regardless of gender, those

with NSSI reported greater body dissatisfaction than controls.
Thus, via shame, disgust, or poor body image, NSSI and the
accompanying scarring can lead to increased psychological
distress over time.

A second possible explanation for NSSI leading to distress
lays in poor emotion regulation abilities. Namely, a recent
longitudinal study reported that NSSI can be considered as a
risk factor for poorer emotion regulation skills one year later
(Robinson et al. 2018). Speculatively, engaging in NSSImight
prevent adolescents from learning more adaptive emotion reg-
ulation strategies to downplay negative affect, leading to an
increased sensitivity to negative emotions. Some prospective
studies have indeed reported a bidirectional association be-
tween self-harm and depressive symptoms (Lundh et al.
2011b) and between self-harm and psychological problems
(Lundh et al. 2011a). It should be noted that these findings
are to be considered tentatively given the use of the term
deliberate self-harm in Lundh’s studies, which significantly
differs from NSSI by not explicitly excluding suicidal inten-
tions. In sum, adding to the established finding of distress
leading to NSSI, emerging research now suggests that, over
time, NSSI might be associated with increased psychological
distress.

NSSI and Rumination

Additionally, recent models have added a cognitive compo-
nent to the distress-NSSI link. For instance, the Emotional
Cascade Model for NSSI (ECM-NSSI; Selby et al. 2008) in-
cludes rumination as a cognitive component next to distress to
explain NSSI. Rumination is defined as the continuous think-
ing about symptoms, causes, and consequences of a negative
emotional experience (Nolen-Hoeksema et al. 2008). It has
been theorised that rumination becomes more apparent in ear-
ly adolescence due to cognitive development and increased
exposure to stressful life events in this developmental period
(Davey et al. 2008; Jose and Brown 2008). Furthermore, re-
search has repeatedly shown that rumination maintains or
worsens depressive symptoms and negative emotions, by fa-
cilitating recall of negative events (Hankin and Abramson
2001). This idea is also reflected in the ECM-NSSI, which
states that rumination increases negative emotions, and vice
versa. This process results in an intense self-amplifying emo-
tion-rumination cycle or emotional cascade. NSSI may inter-
rupt the emotional cascade by shifting the focus away from
negative emotions/thoughts towards physical sensations
associated with NSSI.

Several cross-sectional studies have provided evidence for
different components of the ECM-NSSI model. First, positive
correlations have been frequently reported between rumina-
tion and negative emotions (for reviews, see Nolen-Hoeksema
et al. 2008; Thomsen 2006). For instance, Donaldson and Lam
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(2004) asked participants to focus their attention on a series of
statements designed to promote ruminative thoughts. This ex-
perimental induction of rumination significantly increased the
participants’ self-reported depressive feelings. Moreover, ru-
mination made negative emotions linger on: the more atten-
tion one devoted to a negative stimulus, the longer one expe-
rienced negative emotions (Thomsen 2006; McIntosh 1996).
Although still somewhat scarce, the majority of prospective
studies in community samples have found positive reciprocal
associations between rumination and negative emotions or
distress (Abela and Hankin 2011; Hilt et al. 2010; Jose and
Weir 2013; Thomsen 2006). This suggests that rumination
predicts increased distress and, vice versa, distress predicts
increased rumination.

Second, cross-sectional evidence was reported for the link
between rumination and NSSI (e.g., Armey and Crowther
2008; Selby and Joiner 2009). In a sample of undergraduate
students, Selby and colleagues (Selby et al. 2010) found that
rumination significantly predicted the frequency of NSSI.
Likewise, Hoff and Muehlenkamp (2009) revealed that col-
lege students with a history of NSSI reported significantly
more rumination than controls without NSSI. Additionally,
some longitudinal studies have been conducted to investigate
whether rumination predicts NSSI over time, but the reported
results are mixed (Barrocas et al. 2015). On the one hand,
Selby and colleagues (Selby et al. 2013) found trait rumina-
tion to prospectively predict the daily number of NSSI epi-
sodes in adults and Bjärehed and Lundh (2008) showed rumi-
nation being a predictor of self-harm in 14-year-olds. On the
contrary, rumination did not significantly predict the longitu-
dinal course of NSSI in an eight-wave study on Chinese ado-
lescents (Barrocas et al. 2015). Furthermore, as far as we are
aware, no study considered the inverse association (i.e., the
possibility that NSSI might also be associated with increased
rumination over time). Specifically, if NSSI leads to feelings
of shame (Mahtani et al. 2018; Stänicke et al. 2018) and im-
paired interpersonal relationships (Burke et al. 2015;
Robinson et al. 2018), it might be that adolescents who engage
in NSSI show an increase in ruminative thoughts over time.

Therefore, to provide insight in the longer-term direction-
ality of associations between psychological distress, rumina-
tion, and NSSI in adolescents, longitudinal research using an
integrative framework is needed.

Hypotheses

To address these gaps in the existing literature, the present
study examines the directionality of effects between psycho-
logical distress, rumination, and NSSI using a three-year lon-
gitudinal design in a community sample of adolescents.
Concerning the relationship between psychological distress
and rumination, we expected distress and rumination to

positively predict one another over time (Thomsen 2006).
With respect to the association between distress and NSSI,
we hypothesised that engaging in NSSI may predict distress
and that distress may predict NSSI over time (Klonsky et al.
2014; Nock and Prinstein 2005). Finally, regarding the tem-
poral relation between rumination and NSSI, it was diffi-
cult to formulate clear hypotheses due to the paucity of
prior longitudinal research. Taken together, we
hypothesised bidirectional positive associations between
(1) distress and rumination and (2) distress and NSSI,
and had no clear hypotheses concerning the temporal path-
way between (3) rumination and NSSI.

Method

Participants and Procedure

The current longitudinal study consisted of three annual mea-
surement points with one year intervals and was part of a
larger data collection (Gandhi et al. 2017). At Time 1 (T1),
the sample consisted of 528 students (50.6% female) between
the ages of 11 and 19 (M = 15.0; SD = 1.85). At Time 2 (T2),
384 adolescents (M = 15.53; SD = 1.68; 53.4% female) and at
Time 3 (T3), 326 students (M = 16.30; SD = 1.61; 55.2% fe-
male) participated. A total of 312 students participated on all
three measurement points. Data were collected in a secondary
school in a Dutch speaking, middle class suburb of Belgium.
The vast majority of participants (98.7% at T1) identified as
Belgian.

All students of the secondary school were invited via a
letter addressed to them and their parents. Out of the 1115
contacted students, 528 students agreed to partake (47.35%
response rate). All of them received active parental informed
consent beforehand. The study took place during school
hours, with the researchers present at all time. Each student
received an informed consent form, the questionnaire booklet
and an envelope. After filling out the informed consent form
and all questionnaires, the students returned them in a sealed
envelope to the researchers. At each time point, the students
received a movie ticket as compensation. Students who by T2
and T3 had left school were contacted by e-mail to complete
the online version of the informed consent form and question-
naire booklet. A unique code was assigned to each student and
was used throughout the entire study to ensure anonymity.
The study was approved by the Ethics Committee at the
University of Leuven.

Measures

Non-suicidal Self-Injury At T1, NSSI was assessed using a
single-item, dichotomous measure: ‘Have you ever engaged
in self-injury without an intent to die?’ (yes/no). At T2 and T3,
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the item was altered into ‘Have you engaged in self-injury
without an intent to die since the previous survey?’ (yes/no).
Thus, lifetime prevalence of NSSI was measured at T1 and
12-month prevalence of NSSI was measured at T2 and T3.

Psychological Distress The Hospital Anxiety and Depression
Scale (HADS; Zigmond and Snaith 1983) is a valid and reli-
able assessment tool for psychological distress in community
samples of adolescents (Chan et al. 2010; White et al. 1983).
The scale consists of 14 items measuring both anxiety and
depression (seven items each). Participants responded to the
items using a 4-point Likert scale ranging from 0 (Hardly at
all) to 3 (Definitely). Sample items are: ‘I still enjoy the things
I used to enjoy’ (opposite for depression) and ‘I feel tense or
‘wound up’ (for anxiety). A confirmatory meta-analysis
(Norton et al. 2013) has shown that the HADS can be best
considered to be one-factorial1 and to measure general psy-
chological distress. In the present study, Cronbach’s alpha for
the total HADS ranged between 0.80 and 0.87 at T1–3.

Rumination The rumination subscale of the Rumination-
Reflection Questionnaire (RRQ; Trapnell and Campbell
1999) was used to assess rumination. This scale consists of
12 items to be rated on a 5-point Likert scale, ranging from 1
(Strongly disagree) to 5 (Strongly agree). A sample item is:
BSometimes it is hard for me to shut off thoughts about
myself^. The rumination subscale’s Cronbach’s alpha ranged
between 0.86 and 0.89 at T1-T3.

Analytical Strategy

We usedmultiply imputation to handle missing data at follow-
up (Rubin 2004). We created 100 multiply imputed datasets
(Carlin 2015) using Markov Chain Monte Carlo sequence
(convergence value was set to 0.001) and unrestricted vari-
ance covariance technique. This state of the art missing data
handling increases the power of our analyses and avoids bi-
ased estimates that would be obtained with conventional miss-
ing data handling strategies (i.e., list-wise deletion, means
substitution; Rubin 2004). Multiply imputed datasets were
generated using Mplus (v7.4; Muthén and Muthén 2012),
resulting in a final data set with 528 participants at each wave
(which equals the number of participants at T1).

Cross-lagged analysis using a structural equation model-
ling approach was adopted to investigate directionality of ef-
fects. This technique estimates three different types of rela-
tions among the study variables. First, the within-time

association refers to the relation between two variables mea-
sured at the same time. These concurrent correlations are re-
ferred to as initial associations at the first measurement point
(T1), but can be interpreted as correlated relative change at
follow-up measurements (i.e., T2 and T3 in the present study;
Klimstra et al. 2010). Second, the autoregressive or stability
path refers to the prediction of a variable at T2/T3 by this same
variable at T1/T2. Finally, the cross-lagged path refers to the
prediction of a variable at T2/T3 by another variable at T1/T2
(Anderson and Kida 1982; Kline 2005). The model tested is
shown in Fig. 1. The within-time associations at T1 to T3
(initial associations a1 – a3 and correlated relative change as-
sociations a4 – a9) and all autoregressive pathways (b1 – b6)
were included along with the cross-lagged pathways (c1–2, d1–
2, e1–2, f1–2, g1–2, h1–2). We used the weighted least squares
means and variance adjusted (WLSMV) estimation procedure
to take into account the inclusion of categorical and continu-
ous variables in our model (Muthén andMuthén 2017). Linear
regression coefficients were estimated for the continuous de-
pendent variables (i.e., distress and rumination) and probit
regression coefficients were estimated for the categorical var-
iables (i.e., absence/presence of NSSI). Age and gender were
included as potential covariates. To make the baseline model
more parsimonious, we tested whether paths could be
constrained equal across time. Specifically, Wald’s test
(Harrell 2001) was used to test whether standardised coeffi-
cients of correlated change (i.e., a4 = a7, a5 = a8, a6 = a9), sta-
bility paths (i.e., b1 = b2, b3 = b4, b5 = b6), and cross-lagged
paths (i.e., c1 = c2, d1 = d2, e1 = e2, f1 = f2, g1 = g2, h1 = h2)
could be constrained equal across time.

Fit of the individual models was evaluated using a combi-
nation of following model fit indices: a) χ2test – a smaller,
non-significant value is preferred; b) the root mean square
error of approximation (RMSEA) - a value less than 0.08
indicates an acceptable fit; and c) the comparative fit index
(CFI) and Tucker-Lewis index (TLI), a value greater than .90
indicates acceptable fit (Brown 2015). All the fit indices and
coefficients reported in the results section are an average of
100 multiply imputed datasets.

Results

Missingness Using two separate logistic regression models,
we investigated if missingness at T2 and T3 was associated
with variables of interest measured at the preceding data col-
lection waves. Percentages of missing responses across the
variables at each time-point are provided in Table 1. The lo-
gistic regression models indicated that missingness at T2 was
positively associated with age (Beta [S.E.] = 0.66[0.08],
Wald’s statistic [df = 1] = 75.17, p < 0.001, OR = 1.94). The
remaining variables included in the model were not signifi-
cantly associated with drop-out at T2. At T3, drop-out was
positively predicted by age (Beta [S.E.] = 0.41[0.10],

1 Additionally, we performed confirmatory factor analysis (CFA) on HADS at
T1 and examined measurement invariance of the one-factor solution of the
HADS. In the CFA, the two-factor structure did not converge and HADS met
partial scalar measurement invariance. Based on these results, we retained the
more parsimonious one-factor HADS structure in the current study.
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Wald’s statistic [df = 1] = 17.08, p < 0.001, OR = 1.51).
Additionally, males had higher odds of dropping out at T3
than females (Beta [S.E.] = 0.80 [0.32], Wald’s statistic [df =
1] = 6.25, p = 0.012, OR = 2 .22). The main study variables
(measured at T1 and T2) were not associated with an in-
creased probability of dropping out from the study at T3.
Given that missingness at T2 and T3 was only related to aux-
iliary variables, the assumption of missingness at random
(MAR) seemed tenable.

Descriptives Lifetime prevalence of NSSI at T1 was around
13.8% and 12 month-prevalence at T2 and T3 was 7.6% and
9.3%, respectively. At T1, lifetime prevalence of NSSI signif-
icantly increased with age (Fwelch (1, 111) = 13.71, p < 0.001)
and was significantly higher in girls (n = 54, 25%) compared
to boys (n = 19, 7%; χ21 = 18.56, p < 0.001).2 Table 2 displays
descriptive statistics and correlation coefficients among all
study variables. Over all three measurement points, correla-
tions between NSSI and distress ranged from 0.25 to 0.52
(p < 0.001), correlations between NSSI and rumination ranged
from 0.21 to 0.40 (p < 0.001), and correlations between dis-
tress and rumination ranged from 0.38 to 0.69 (p < 0.001).

Cross-Lagged Analysis The baseline model had an acceptable
fit (χ2=44.97 (SD = 10.16), df = 18; RMSEA = 0.05 (SD =
0.01); CFI: 0.98 (SD = 0.01); TLI = 0.95 (SD = 0.02)).
Wald’s test indicated that one correlated relative change path
(a4 with a7; Wald’s statistic [df = 1] = 4.16, p = 0.04) and one
cross-lagged path (d1 with d2; Wald’s statistic [df = 1] = 5.21,

p = 0.02) could not be constrained equal. The more parsimo-
nious model, which constrained all other tested parameters
while freeing a4-a7 and d1-d2, had an acceptable fit (χ2=
77.24 (SD = 12.28), df = 28; RMSEA = 0.06 (SD = 0.01);
CFI = 0.97 (SD = 0.01); TLI = 0.94 (SD = 0.02)). Therefore,
this model was used to examine the directionality of effects
between the study variables.

Figure 2 presents the standardised estimates averaged over
100 imputed datasets.3 Bidirectional associations at both one-
year intervals were found between distress and NSSI: Distress
at T1/T2 positively predicted NSSI at T2/T3 and, vice versa,
NSSI at T1/T2 positively predicted Distress at T2/T3.
Furthermore, results showed a unidirectional association at
both intervals between Distress and Rumination: Distress at
T1/T2 positively predicted Rumination at T2/T3. Finally, a
unidirectional association at the second, but not the first
interval was found: NSSI at T2 positively predicted
Rumination at T3. All stability paths were significant
at the 0.001 level across the studied two-year period.
At T1, all within-time associations were significant and
positive. At T2 and T3, all relative correlated change
paths were significant and positive too, with the excep-
tion of the non-significant relation between NSSI and
Distress at T2.

2 The same effect of age was found at T2 (Fwelch (1, 34) = 7.68, p = 0.009), but
not at T3 (F (1, 322) = 1.38, p = 0.241).

3 We examined moderation by sex with multigroup longitudinal cross-lagged
models. Due to the lower number of males engaging in NSSI in our sample,
these findings should be interpreted tentatively. However, our results showed
that the fit of the model with equally constrained mediation across males and
females was similar to the fit of the unconstrained gender mediation model
(i.e., constrainedmodel fit: χ2= 82.53; RMSEA= 0.07; CFI = 0.97; TLI = 0.92
and unconstrained model fit: χ2= 77.24; RMSEA = 0.06; CFI = 0.97;
TLI = 0.94). This suggests that the strength of the reported associations is
similar between males and females.

Fig. 1 Cross-lagged model tested in the present study with initial
associations (a1-a3), correlated relative change (a4-a9), one-year relative
stability paths (b1-b6), and cross-lagged paths in the first time interval (c1-

h1) and the second time interval (c2-h2). The T1 → T3 paths were not
tested in the current study
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Discussion

The present study investigated the directionality of effects
among psychological distress, rumination, and NSSI using a
three-year longitudinal design in a community sample of ad-
olescents. As expected, cross-lagged path analysis indicated a
bidirectional association between distress and NSSI over time.
Partially confirming our hypotheses, unidirectional associa-
tions were found between psychological distress and rumina-
tion, and between rumination and NSSI.

NSSI and Psychological Distress

In line with expectations, cross-lagged analyses indicated a
bidirectional positive association between psychological dis-
tress and NSSI over time. This bidirectional relationship sug-
gests that adolescents might engage in NSSI as a result of
psychological distress and, critically, by doing so, may further
increase their distress over time. These associations were also
reflected in the correlated change analyses, which showed that
increases in distress were related to increases in NSSI. These
findings are in line with previous longitudinal studies that
consistently reported psychological distress as a prospective

risk factor for NSSI among adolescents (e.g., Barrocas et al.
2015). Additionally, longitudinal studies on self-harm, a con-
cept related to but different from NSSI by not explicitly ex-
cluding suicidal intent, found evidence for the inverse rela-
tionship as well (i.e., self-harm as a prospective risk factor
for depressive symptoms; Lundh et al. 2011a, b). To the best
of our knowledge, the current study is the first to report NSSI
as a risk factor for future distress among adolescents.
Although it is theoretically and clinically meaningful to detect
the influence of NSSI on future psychological distress, the
cross-lagged analysis used in the current study only allows
us to describe (rather than explain) this association.
Therefore, future longitudinal studies should investigate pos-
sible mechanisms through which NSSI creates subsequent
distress. We briefly suggested two mechanisms in the
introduction.

First, we posited resentfulness over remaining scars as a
possible explanation of NSSI leading to self-hatred or disgust
and thus distress over time (Lewis 2016; Lewis and
Mehrabkhani 2016). Added hereupon, scars might impair
the adolescent’s social life. As NSSI is a highly stigmatised
behaviour that is often interpreted as attention-seeking, par-
ents and peers might react to the adolescent’s NSSI and scars

Table 1 Percentages of missing
responses across the variables at
each time-point

T1 T2 T3

NSSI Sample size

Missing responses (%)

528

0 (0%)

382

146 (27.65%)

324

204 (38.64%)

Distress Sample size

Missing responses (%)

528

0 (0%)

354

174 (32.95%)

320

208 (39.39%)

Rumination Sample size

Missing responses (%)

528

0 (0%)

370

158 (29.92%)

321

207 (39.20%)

Table 2 Descriptive statistics of NSSI engagement, Distress (range 0–
6) and Rumination (range 1–5) and correlations among the study
variables. For NSSI, the percentage and frequency of those engaging in

the behaviour is reported. For Distress and Rumination, the mean score
and standard deviation are provided

% / M (SD) 2 3 4 5 6 7 8 9

1. NSSI T1 13.8% (n = 73) 0.45*** 0.29*** 0.32*** 0.25*** 0.36*** 0.37*** 0.23*** 0.25***

2. NSSI T2 7.6% (n = 29) 0.35*** 0.34*** 0.34*** 0.31*** 0.24*** 0.21*** 0.26***

3. NSSI T3 9.3% (n = 30) 0.29*** 0.28*** 0.52*** 0.22*** 0.22*** 0.40***

4. Distress T1 1.56 (0.79) 0.63*** 0.57*** 0.57*** 0.38*** 0.40***

5. Distress T2 1.55 (0.79) 0.67*** 0.38*** 0.60*** 0.47***

6. Distress T3 1.56 (0.88) 0.44*** 0.51*** 0.69***

7. Rumination T1 3.23 (0.81) 0.59*** 0.53***

8. Rumination T2 3.25 (0.83) 0.68***

9. Rumination T3 3.24 (0.82) –

NSSI, Non-suicidal self-injury

*p < 0.05; **p < 0.01; ***p < 0.001
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in a rejecting or condemning manner (Crouch and Wright
2004; Favazza 1998; Gratz 2003). Consequently, these reac-
tions could damage close relationships and increase the
amount of interpersonal stress, which, in turn, could lead to
depressive symptoms due to isolation and loneliness.
Research by Burke and colleagues (Burke et al. 2015) has
indeed shown that, for late adolescent girls, NSSI frequency
predicted the occurrence of interpersonal stressful life events
one year later.

Second, we suggested impaired emotion regulation as an-
other possible explanation of NSSI leading to later distress.
Recently, Robinson and colleagues (Robinson et al. 2018)
reported that NSSI can be considered as a risk factor for poorer
emotion regulation skills one year later in adolescents. As
individuals may rely upon NSSI to quickly regulate their dis-
tress (Chapman et al. 2006), they are increasingly less exposed
to intense emotions and more adaptive strategies to handle
heightened distress. Consequently, they may start perceiving
psychological distress as something unbearable (Robinson
et al. 2018) or might perceive that they lack the ability to
effectively regulate emotion (Kiekens et al. 2017) which could
explain NSSI preceding increased self-reported distress such
as found in the current study.

Several neurobiological studies yielded support for altered
emotion regulation processes in adolescents with NSSI
(Brown and Plener 2017; Plener et al. 2018). For instance,
an altered pattern of the hypothalamic-pituitary adrenocortical

axis (HPA; a major stress response system of the human body)
regulation was found among adolescents engaging in NSSI
compared to an age- and gender matched healthy control
group (Reichl et al. 2016). Mechanisms such as resentment
regarding scars, interpersonal stressors, or impaired emotion
regulation should be taken into account by future longitudinal
studies in order to further unravel the dynamic relationship
between NSSI and distress.

NSSI and Rumination

The correlated change analyses indicated that increases in ru-
mination were accompanied by increases in NSSI. Cross-
lagged path analysis, however, indicated that NSSI predicted
rumination over the second, but not the first time interval.
These inconsistent findings might be ascribed to the way
NSSI was operationalised at T1 (i.e., lifetime prevalence)
compared to T2 and T3 (i.e., 12-month prevalence), and sug-
gest that only those with recent NSSI engagement (i.e., includ-
ing new onset and persistent cases), and probably not those
who ceased the behaviour, are at risk for increased rumination
one year later. Nonetheless, this unidirectional pathway (i.e.,
recent NSSI predicting rumination) could be an important
piece to the puzzle of long-term NSSI engagement.
However, to the best of our knowledge, no research to date
has reported similar findings. We suggest a number of inter-
pretations to pave the way for future research.

Fig. 2 Constrained cross-lagged path model linking NSSI, Distress, and Rumination, with standardised path coefficients and standard errors. *p < 0.05;
**p < 0.01; ***p < 0.001
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First, NSSI could be considered as a means of thought
suppression, a deliberate attempt not to ruminate or think
about something (Najmi et al. 2007; Wegner 1989). Selby
and Joiner (Selby and Joiner 2009) theorised that the long-
term effect of thought suppression may be more rumination,
thus possibly resulting in NSSI preceding increased rumina-
tion over time. Indeed, a meta-analysis by Abramowitz et al.
(2001) suggested that, following such efforts to suppress un-
wanted thoughts, the frequency of these thoughts actually ‘re-
bounds’ to a much higher frequency. This rebound effect takes
places almost immediately after thought suppression
(Wenzlaff and Wegner 2000), but is still measurable up to
seven days afterwards (Geraerts et al. 2006). It might be the
case that long-term engagement in NSSI induces a long-term
alteration in rumination, which remains measurable for a
much longer timespan than originally thought.

Second, ruminating about NSSI itself might be another
possible explanation of the unidirectional NSSI-rumination
pathway found in the present study. Qualitative research has
shown that young people are well aware that NSSI is a mal-
adaptive coping behaviour which, ideally, should be aban-
doned (Kelada et al. 2018). However, they also experience
the effectiveness of NSSI in relieving their distress and there-
fore do not want to let go of the NSSI. The inner struggle
created by these conflicting feelings can lead to ambivalent
and ruminative thoughts. Individuals who engage in NSSI
commonly reported they were unable to stop reflecting upon
NSSI (Kelada et al. 2018) and repeatedly questioned whether
they would ever stop thinking about hurting themselves or
having the urge to hurt themselves (Victor et al. 2015). In
the current study, we did not measure the content of the ado-
lescents’ ruminative thoughts. However, it seems that NSSI
provides adolescents with a highly salient topic to ruminate
upon (Victor et al. 2015), which might explain why NSSI
predicted future rumination.

Third, each time adolescents engage in NSSI to alleviate
distressing thoughts, they miss an opportunity to use an adap-
tive copingmethod such as problem-solving thinking or social
support seeking (Andover et al. 2007). Therefore, adolescents
with NSSI get less practice with adaptive coping styles and
will have less access to helpful cognitive skills when under
distress (Dear et al. 2001; Nock and Mendes 2008), which
could explain the association between rumination –a maladap-
tive coping mechanism– and NSSI.

Psychological Distress and Rumination

Most previous findings (Abela and Hankin 2011; Nolen-
Hoeksema et al. 1992; Thomsen 2006) showed prospective
bidirectional distress-rumination associations. Conversely,
our cross-lagged analyses revealed only a unidirectional asso-
ciation between distress and rumination over time (i.e., dis-
tress leading to rumination but not vice versa). The fact that

we did not find the bidirectional association, might be ascribed
to the strict statistical approach used for the cross-lagged anal-
yses in the current study (Klimstra et al. 2010, 2012). Namely,
the large amount of control paths leaves less variance to be
explained by the cross-lagged paths (Cui et al. 2007). The
correlated change analyses, however, did show increases
in distress being significantly related to increases in ru-
mination. This indicates that, in the current study, dis-
tress and rumination were related constructs that seemed
to develop together.

NSSI Embedded in an Emotional-Cognitive Network

Taking these results together, we can embed NSSI in a broader
network of emotional and cognitive antecedents and conse-
quents. Namely, distress predicts both NSSI and rumination
over time, and NSSI, in turn, predicts distress and rumination
(in the second interval) over time. Recent theoretical longitu-
dinal models have integrated these concepts into one compre-
hensive framework. For instance, the Cognitive-Emotional
Model of NSSI (CEM-NSSI) was recently developed by
Hasking et al. (2017). In the CEM-NSSI, both emotional
and cognitive processes are highlighted that work in concert
to govern NSSI (Hasking et al. 2017). However, CEM-NSSI
as a model focuses on why some people engage in NSSI and
why others use more adaptive emotion regulation strategies.
In interpreting our prospective findings regarding NSSI, the
earlier mentioned Emotional Cascade Model (ECM; Selby
et al. 2008) can be more helpful. In the ECM, NSSI is used
as an immediate, momentary escape from the intense emotion-
rumination cycle. Supporting this theory, we found positive
within-time associations between NSSI, distress, and rumina-
tion in the current study. However, this merely shows that all
three concepts co-occur at one moment in time. The focus of
the current study were the longitudinal associations between
NSSI, distress, and rumination. Our longitudinal data showed
that NSSI plays a significant part in increasing distress and
rumination over time and thus could sustain the emotional
cascade of distress and rumination. This advocates extending
short-term models such as ECM with a long-term component
(i.e., prospective pathways from NSSI to emotional and cog-
nitive consequences). Some authors have already attempted to
bridge longitudinal research and the ECM. For instance, Selby
and Joiner (2009) theorised that one emotional cascade may
lead to another, a process referred to as Bcircular causality^
(Haken 1977). Circular causality happens because the dysreg-
ulated behaviour that is used to initially escape the emotional
cascade actually triggers negative emotion in itself. Although
Selby and Joiner focused on patients with borderline person-
ality disorder, circular causality may essentially make under-
standable why some adolescents engage in repetitive NSSI.
Specifically, if NSSI is used to escape the distress-rumination
cycle, but subsequently also triggers ruminative thoughts, a
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new cascade may be initiated. As such, new cascades of dis-
tress and rumination may keep on arising and -if not adequate-
ly treated or prevented- distress, rumination, and NSSI might
keep on reinforcing one another over time.

Limitations and Future Research Directions

Although the present study provided incremental understand-
ing of the directionality of effects linking psychological dis-
tress, rumination and NSSI, our study is not without limita-
tions. First, the number of cases engaging in NSSI at T2 and
T3 is low, which leaves us with limited power and possibly an
inability to detect some significant results. Further research in
larger samples is therefore recommended. Second, we based
our findings on adolescent self-report questionnaires.
Collecting self-report data from a single informant could result
in reporting bias and shared method variance (Podsakoff et al.
2003). A multiple informant approach would expand our un-
derstanding on the associations between NSSI, distress, and
rumination. However, research has shown that people do not
always observe internalising behaviours accurately in others
(e.g., Achenbach et al. 1987), making psychological distress
and rumination difficult to be assessed by other informants.
Similarly, NSSI is often secretive (Baetens et al. 2011) and
people close to the self-injurer, such as parents, are very often
not aware of the NSSI that is going on (Baetens et al. 2015).
Furthermore, shared method variance is accounted for in
cross-lagged analyses by controlling for all within-time asso-
ciations and stability of each variable over time (Orth et al.
2008). Third, in studying the associations between distress,
rumination, and NSSI, we solely focused on the prevalence
of NSSI (lifetime prevalence at T1 and 12-month prevalence
at T2/T3). It would be insightful if further research would
examine whether certain NSSI severity indicators (i.e.,
number of methods, NSSI frequency, NSSI disorder; APA
2013) have an impact on the strength of the reported associa-
tions. Relatedly, by using a variable-centred approach, we
may be obscuring potential meaningful differences between
different patterns of NSSI (i.e., new onset, desisting, relapsing,
persistent). Future research using a person-centred approach
could improve our understanding about NSSI patterns and
their associations with emotional and cognitive factors over
time. Fourth, because the present study primarily sampled
Caucasian European secondary school students, we might
have missed possible cultural differences. However, a recent
review reported many areas of similarities in NSSI features
between non-Western and Western cultures: prevalence rates
of NSSI, age of NSSI onset, associations with suicidal behav-
iour, and risk factors (e.g., depression, childhood maltreat-
ment) were very similar across cultures (Gholamrezaei et al.
2017). Nevertheless, findings of the current study cannot be
directly generalised to non-Caucasian samples or more

diverse Western samples and future research should investi-
gate if the interrelations of NSSI, distress, and rumination
persist across cultures. Fifth, we deliberately chose to conduct
our study in community adolescents and our results show the
centrality of NSSI as a mental health concern among this
group. However, further research needs to explore the inter-
play between NSSI, distress, and rumination in a clinical sam-
ple. Longitudinal research in a patient population could in-
form us if the long-term vicious cycle of NSSI, distress, and
rumination found in our community sample of adolescents is
more pronounced among those experiencing higher levels of
psychopathology. Finally, it is possible that there are unmea-
sured variables operating on NSSI, rumination, and/or dis-
tress. For instance, common factors of our study variables
include neuroticism, trauma, distorted emotion regulation, or
borderline personality disorder features (Gratz 2003; Perlman
et al. 2018; Selby and Joiner 2009). Including these additional
factors in future research would allow us tomakemore precise
estimations of the variance explained by the interplay between
NSSI, distress, and rumination.

Conclusion

Despite these limitations, the present study adds to the re-
search literature by (a) embedding NSSI in a broader network
of cognitive and emotional antecedents and consequents, and
(b) considering the long-term influence these components ex-
ert on each other. Awaiting further research, our findings have
potential clinical implications. For instance, to treat NSSI and
possibly prevent relapse, it may be important to not only pay
attention to the emotional and cognitive antecedents trigger-
ing NSSI. Clinicians should also take into account that engag-
ing in NSSI may have detrimental consequences on the psy-
chological state of adolescents over time, by increasing
both rumination and psychological distress. This in-
creased awareness of consequents –next to antecedents-
of behaviour is well implemented in Dialectical Behaviour
Therapy (DBT). In DBT, sequential events before and after
a certain behaviour are combined in a so-called chain
analysis (Lynch et al. 2006). Several studies provided ev-
idence for the effectivity of DBT in reducing the frequen-
cy of self-harm with or without suicidal intent (e.g.,
Koons et al. 2001; Linehan et al. 2002). Furthermore, a
systematic review demonstrated that capturing antecedents
and consequents in functional assessments is a typical fea-
ture of an effective therapy for NSSI (Turner et al. 2014).
In sum, although NSSI provides short-term relief to the
build-up cycle of distress and rumination, our research
showed that, over time, NSSI may play a significant part
in increasing distress and rumination, which potentially
sustains a longer-term maladaptive cycle between emotion,
cognition, and NSSI.
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