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The present study investigated the (co-)occurrence of non-suicidal self-injury
(NSSI) and pathological buying (PB) and their associations with reactive/regula-
tive temperament in a sample of female patients with eating disorders (ED) and
in a sample of community adults. Our samples consisted of 254 community adults
(48.8% female) and 60 female patients with ED. All participants filled out self-
report questionnaires to assess NSSI, PB, and reactive/regulative temperament.
Prevalence rates of NSSI and PB were respectively 14.5% and 4.8% for commu-
nity women, 13.1% and 1.5% for community men, and 36.7% and 10% for female
patients with ED. Only for community women, NSSI was positively related to
PB. NSSI was negatively related to self-regulation in community men and women.
Additionally, NSSI was negatively predicted by BAS reactivity in the clinical sample
and by the interaction of BAS reactivity and self-regulation in community men.
PB was predicted by low self-regulation in the three groups. Additionally, PB was
positively predicted by BAS reactivity and by the interaction of BAS reactivity and
self-regulation in community women. These findings indicated group differences in
the (co-)occurrence of NSSI and PB and in their associations with underlying tem-
peramental characteristics between individuals with and without ED.
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Introduction

During the past decades, there has been a
growing interest in the co-occurrence of dif-
ferent pathological behaviours. Research has
demonstrated that 25-55% of patients with
eating disorders (ED) engage in non-suicidal
self-injury (NSSI) (Pérez et al., 2018), and up
to 12% of patients with ED engage in patho-
logical buying (PB) (Fernandez-Aranda et al.,
2008). However, although patients with ED
seem more vulnerable for both NSSI and
PB, research about the co-occurrence of
NSSI and PB in clinical or community sam-
ples is lacking. Therefore, in the present
study, we examined associations between
NSSI and PB in a sample of patients with
ED and in a sample of community adults.
Moreover, we examined possible common
vulnerability factors of NSSI and PB in both
samples. Temperamental characteristics are
frequently considered to be important fac-
tors underlying different types of psychopa-
thology (Bijttebier et al., 2009). Identifying
common and distinct temperamental char-
acteristics of NSSI and PB in both clinical
and community samples can lead to a better
understanding of these behaviours and their
co-occurrence.

Pathological buying is defined as the
extreme preoccupation with buying or shop-
ping, accompanied by irresistible impulses
to buy and an inability to control the buy-
ing behaviour (McElroy et al., 1994). Whereas
excessive buying/shopping in the early
stages is often accompanied by positive
feelings (positive reinforcement) (Weinstein
et al, 2016), engagement in PB gradually
becomes related to the relief of negative
affect (negative reinforcement) (Kyrios et al.,
2013). Moreover, when PB persists, this mala-
daptive behaviour can interfere with daily
activities and can lead to serious distress, as
well as financial, social, and interpersonal
difficulties (McElroy et al., 1994). The life-
time prevalence rate of PB is approximately
5% in community adults, with younger and
female adults being at higher risk to engage
in PB (Maraz et al., 2016). Previous studies
already demonstrated that PB has a high
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comorbidity with psychiatric disorders, such
as bulimia nervosa and binge eating disorder
(Fernandez-Aranda et al., 2008), substance
abuse, and borderline personality disorder
(Lejoyeux & Weinstein, 2010).

NSSI refers to the intentional and direct
injury of one’s own body tissue without sui-
cidal intent, including socially unaccepted
methods such as cutting, scratching or hit-
ting oneself (Nock, 2009). Earlier studies
found NSSI to be related to psychological dis-
tress and intense negative feelings (Buelens
et al., 2019) and to symptoms of depression
and anxiety (Wilkinson & Goodyer, 2011). In
addition, individuals engaging in NSSI have a
significantly higher risk for a suicide attempt
at a certain point in their life (Ribeiro et al.,
2016). Lifetime prevalence rates of NSSI are
5-22% for young community adults and
2-16% for community adults above age 25
(Swannell et al., 2014). Similar to PB, lon-
gitudinal research has demonstrated that
young individuals are at a higher risk for
NSSI (Plener et al., 2015). Also, research has
indicated that NSSI is highly comorbid with
clinical disorders such as EDs (Muehlenkamp
et al.,, 2012) and borderline personality disor-
der (Welch et al., 2008).

Although PB and NSSI have been demon-
strated to occur frequently in patients with
ED, integrative research investigating these
behaviours and transdiagnostic mechanisms
in community and clinical samples is lacking.
To improve our understanding of NSSland PB
and their underlying mechanisms, we focus
on temperamental factors. Temperament is
conceptualized as individual differences in
(1) reactivity and (2) self-regulation (Rothbart
et al., 2000). Reactivity can be defined as the
excitability and responsivity of individuals’
underlying behavioural and physiological
systems (Rothbart et al., 2000). Such reactiv-
ity involves two separate underlying systems;
the Behavioural Inhibition System (BIS) and
the Behavioural Activation System (BAS;
Gray, 1991). The BIS is activated by stimuli
that signal punishment or termination of
reward and results in avoidance behaviour,
whereas the BAS is activated by stimuli that
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signal reward or the termination of punish-
ment and results in approach behaviour
(Gray, 1991). For instance, individuals with
a higher tendency to avoid (BIS reactivity),
are more likely to engage in behaviours to
escape from negative feelings, whereas indi-
viduals with a higher tendency to approach
(BAS reactivity), are more likely to engage in
behaviours to acquire positive feelings.

In addition to this reactive bottom-up
component of temperament, the regulative
top-down component has an influence on
individuals’ behavioural reactions as well.
Self-regulation, also referred to as effortful
control or self-control, points to the neural
and behavioural processes modulating the
reactivity of the BIS and BAS to obtain an
adaptive behavioural reaction (Derryberry
& Rothbart, 1997). More specifically, self-
regulation can act as a moderator of the
association between reactivity and (patho-
logical) behaviour. Previous research has
demonstrated that especially individuals
characterized by high reactivity (BIS/BAS)
and low self-regulation, are at risk for psy-
chopathology (Bijttebier et al., 2009). For
example, the interaction of high BIS reac-
tivity and low self-regulation, was strongly
associated with NSSI engagement in a com-
munity sample and NSSI could serve an emo-
tion regulation function for these individuals
(Baetens et al., 2011).

Existing research on the relationship
between reactivity and PB demonstrated that
PB is positively associated to BAS reactivity in
female community adults (Claes et al., 2010)
and to BIS reactivity in male community
adults (Mueller et al., 2011). Additionally, PB
is characterized by a lack of effortful control
in both female and male community adults
(Mueller et al., 2011). With respect to NSSI,
previous research in community adults has
shown that, regardless of gender, NSS! relates
positively to BIS reactivity and negatively to
effortful control. The role of BAS reactivity in
NSSI is still unclear, as some results point to
the absence of an association between BAS
and NSSI (Gandhi et al., 2016), whereas other
results demonstrated that high BAS reactivity
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is predictive for NSSI engagement (Jenkins et
al., 2013). Finally, the association between
BIS/BAS reactivity and NSSI/PB has not been
investigated in ED patients before. Effortful
control, however, has been shown to nega-
tively correlate with NSSI/PB in patients with
ED (Claes et al., 2014; Jiménez-Murcia et al.,
2013). In sum, female community adults
with a tendency to approach (BAS) and
male community adults with a tendency to
avoid (BIS), are more likely to engage in PB,
whereas for both female and male commu-
nity adults avoidance behaviour (BIS) is asso-
ciated with NSSI. Additionally, low effortful
control might be a common vulnerability fac-
tor for both NSSI and PB in different groups.
The present study is the first to investigate if
the same temperamental characteristics are
associated to NSSI and PB in patients with ED
and community adults.

The goal of this study is to examine the
co-occurrence of PB and NSSI and their asso-
ciations with underlying temperamental
characteristics in a sample of community
adults and a sample of patients with ED
(given that PB and NSSI are frequently occur-
ring in patients with ED). First, we determine
the prevalence rates of NSSI and PB. Second,
we investigate the association between life-
time NSSI and PB. Third, we examine whether
NSSI and PB are associated with similar or dif-
ferent reactive and regulative temperamental
characteristics. The three research objectives
are examined and compared in three groups:
female community adults, male community
adults, and adult female patients with ED, as
earlier studies demonstrated different preva-
lence rates of PB and NSSI in these groups.
Based on the available literature (Fernandez-
Aranda et al., 2008; Pérez et al., 2018), we
expect higher prevalence rates for NSSI and
PB in the ED patient sample compared to the
community sample and, given their increased
vulnerability for pathological behaviours, we
also expect a stronger association between
NSSI and PB in the ED patient sample than
in the community sample. With respect to
temperamental characteristics, we expect PB
to be associated with low levels of effortful
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control and high BAS reactivity for commu-
nity women and with low levels of effortful
control and high BIS reactivity for commu-
nity men. Further, we expect NSSI to be asso-
ciated with low levels of effortful control and
high behavioural inhibition (BIS reactivity)
for both community women and men. For
the female ED patient sample, we expect,
based on existing literature (Claes et al., 2011;
Claes et al., 2014), that PB is associated with
low levels of effortful control and high BAS
reactivity, and NSSI with low levels of effort-
ful control and high BIS reactivity. Finally, we
hypothesize that the interaction of high lev-
els of reactivity (both BIS and BAS) and low
levels of effortful control predicts the engage-
ment in NSSI and PB in the different groups.

Methods
Participants and procedure
The community sample (Sample 1) consisted
of 254 adults, of whom 124 (48.8%) were
women and 130 (51.2%) were men. This sam-
ple was representative for the adult Flemish
population with respect to age, gender, and
level of education. Information about the
distribution of gender, age and educational
level of the adult Flemish population was
used to determine which participants should
be invited. Adults aged between 19 and 64
years were included in the study. Mean age
was 39.37 years (SD = 11.87) and was not
significantly different between women and
men (F(1,252) = .046, p = .83, = .00). With
respect to civil status, 70.4% was married
or living together with a romantic partner,
15.7% of participants were unmarried and
lived with their parents, 7.5% was unmarried
and lived alone, and 5.1% was divorced. No
significant gender differences were found
concerning civil status (X45)= 1.508, p =
.91). With respect to educational level, 52.2%
completed their secondary education, 45.3%
completed higher education, and 2.4% com-
pleted primary education. No significant
gender differences were found concerning
educational level (X43) =.531, p=.92).

The clinical sample (Sample 2) included
60 female patients diagnosed with different
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types of ED. This sample has been used previ-
ously to investigate the relationship among
PB, compulsive internet use, and tempera-
ment (Claes et al., 2012). A standardized
clinical interview and the Eating Disorder
Inventory-2 (EDI-2; Garner, 1991; Dutch ver-
sion: van Strien & Ouwens, 2003) were used
to determine the ED category according to
the DSM-IV criteria (American Psychiatric
Association, 1994). In this sample, 38.3%
patients were diagnosed with anorexia ner-
vosa restrictive type, 6.7% with anorexia
nervosa binge-eating/purging type, 26.7%
with bulimia nervosa, and 28.3% with eating
disorder not otherwise specified. All partici-
pants were aged between 15 and 57 years,
with a mean age of 27.82 years (SD = 9.76).
Concerning age, patients with anorexia ner-
vosa restrictive type (M = 23.33, SD = 6.87)
were significantly younger than patients
diagnosed with eating disorder not other-
wise specified (M = 34, SD = 11.68, F(3,52) =
4.06, p<.01). The other groups did not differ
significantly from each other.

When comparing Sample 1 with Sample 2,
a significant difference in mean age became
apparent. Although both samples covered
a similar age range, participants in Sample
1 were on average significantly older com-
pared to participants in Sample 2 (F(1,308)
= 46.05, p < .001)). Moreover, Sample 1
contained both males and females, whereas
Sample 2 only included females.

Sample 1 was collected by master theses
students, who invited individuals to partici-
pate based on gender, age, and educational
level, to obtain a representative sample for
the Flemish population. Sample 2 was col-
lected via ED patients’ individual therapists.
These therapists provided patients with
informed consents and questionnaires and
collected them afterwards, without hav-
ing knowledge of the responses of the par-
ticipants. The participants themselves and
the parents from minors provided written
informed consent and participants com-
pleted the different questionnaires individu-
ally. Both data-collections were approved
by the ethics committee of the Faculty of
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Psychology and Educational Sciences (SMEC)
at University of Leuven.

Instruments

We assessed the lifetime presence of NSSI by
means of the NSSI subscale of the Self-Harm
Inventory (SHI; Sansone et al., 1998), which
determines the engagement in five different
types of lifetime NSSI acts (cutting, burn-
ing, hitting, scratching and head-banging)
by means of yes/no questions. The Kuder-
Richardson-20 (KR-20) reliability coefficient
was .43 for Sample 1 and .66 for Sample 2.

The Compulsive Buying Scale (CBS; Faber &
O'Guinn, 1992) was used to measure PB. This
questionnaire contains seven items, investi-
gating behaviours and feelings related to PB.
For the first item (‘'If | have any money left at
the end of the pay period, I just have to spend
it'), participants were asked to answer using a
5-point Likert scale ranging from 1 (strongly
agree) to 5 (strongly disagree). The following
six items (e.g. ‘1 bought myself something
in order to make myself feel better’) were
answered using a 5-point Likert scale ranging
from 1 (very often) to 5 (never). Cronbach’s
alphas were .69 for Sample 1 and .72 for
Sample 2. To determine the cut-off score
for PB, the authors of the CBS developed a
scoring system based on a regression equa-
tion with item weighting (Faber & O'Guinn,
1992). According to a German population-
based survey, a cut-off score equal to -1.09 or
lower indicates the presence of PB (Mueller
et al., 2010). This cut-off score of -1.09 could
correctly classify 91.1% of individuals with
clinical PB (Mueller et al., 2010). For the two
samples included in this paper, the CBS was
translated into Dutch and afterwards back-
translated into English by professional trans-
lators. The original CBS scores were reversed,
so that higher CBS scores pointed to higher
levels of PB. In the present study, we used
both the dimensional PB scores and the cut-
off PB scores.

Reactivity was measured by means of
the Behaviour Inhibition System (BIS) and
Behaviour Activation System (BAS) Scales
(BISBAS scales; Carver & White, 1994, Dutch
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version; Beck et al., 2009). The BISBAS scales
consists of 20 items, answered by using a
4-point Likert scale ranging from 1 (I strongly
agree) to 4 (I strongly disagree). The BIS scale
assesses punishment sensitivity and ten-
dency to avoid (n = 7; e.g. ‘Criticism or scold-
ing hurts me quite a bit’). Cronbach'’s alpha
was .84 for Sample 1 and .80 for Sample
2. The BAS scale assesses reward sensitiv-
ity and tendency to approach (n = 13; e.g.
‘When I want something, I usually go all-out
to get it'). Cronbach'’s alpha was .79 for the
Sample 1 and .78 for the Sample 2. Effortful
Control was measured with the Effortful
Control Scale from the Adult Temperament
Questionnaire-Short Form (ATQ-SF-EC; Evans
& Rothbart, 2007; Dutch version: Hartman &
Rothbart, 2001). This scale contains 19 items
(e.g. ‘I hardly ever finish things on time’).
Each item is scored on a 7-point Likert scale
ranging from 1 (not at all applicable) to 7
(completely applicable). Cronbach’s alpha
was .76 for Sample 1 and .83 for Sample 2.

Analyses

All analyses were performed by means of SPSS
26.To calculate the lifetime prevalence of NSSI
in both samples, we calculated how many
participants engaged in NSSI at least once in
their life. The prevalence rates of PB were cal-
culated based on the number of participants
who scored above the cut-off score of the CBS.
Spearman correlation coefficients were used
to examine associations between NSSI (0/1)
and dimensional PB scores/temperament,
whereas Pearson correlation coefficients were
used to examine associations between dimen-
sional PB scores and temperament. Finally, we
used hierarchical logistic and linear regression
analysis to predict NSSI and PB, respectively,
on the basis of reactivity and effortful control
and their interactions, while controlling for
age. Before performing regression analyses,
we standardized all continuous predictors. To
be able to compare female community adults,
male community adults, and female patients,
analyses were performed separately for these
three groups across Samples 1-2. Alpha level
was set at .05 for all analyses.
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Results

NSSI

The reported lifetime prevalence of NSSI
was 13.8% in the total community sample
and 36.7% in the clinical sample. In the
community sample, no significant gender
differences were found concerning lifetime
NSSI (X2 (1) = .111, p = .739); 14.5% of the
community women reported lifetime NSSI
engagement, compared to 13.1% of the
community men. However, the reported
lifetime prevalence of NSSI was significantly
higher in patients with ED compared to both
male community adults (X? (1)= 14.00, p <
.001) and female community adults (X?(1)=
11.66, p<.001). Further, participants report-
ing lifetime NSSI were significantly younger
than participants without lifetime NSSI
(F(1,308) = 37.29, p < .001). Table 1 shows
the occurrence of different NSSI methods
for the different groups. In the community
sample, 8.7% reported the use of one NSSI
method, whereas 4.7% used two different
NSSI methods and 0.4% used three NSSI
methods. In the clinical sample, 11.7% used
one method of NSSI, whereas 15%, 6.7%,
and 3.3% of patients with ED reported the
use of respectively two, three, or four NSSI
methods.

PB

In the community sample, 2.4% scored
above the cut-off score for PB. However,
community women (4.8%) engaged signifi-
cantly more in PB compared to community
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men (1.5%) (X? (1) = 6.34, p < .05). In addi-
tion, 10% of female patients with ED scored
above the cut-off score for PB. The patients
with ED scored significantly more above the
cut-off score for PB compared to male com-
munity adults (X? (1)= 13.22, p < .001), but
not compared to female community adults
(X2(1)=1.77, p= .18). Also, participants scor-
ing above the cut-off for PB were significantly
younger than those scoring above the cut-off
for PB (F(1,249) = 4.85, p < .05).

Associations NSSI and PB

In Table 2 the correlations among the study
variables are displayed. With respect to the
association between the presence/absence
of NSSI and the dimensional measured PB
score, only in the female community sam-
ple the presence of NSSI was significantly
positively related to the level of PB, indicat-
ing that the presence of NSSI was related
to higher scores on PB in the female com-
munity sample. NSSI and PB were neither
significantly related in the male community
sample nor in the clinical sample.
Associations between NSSI, PB and
temperament

NSSI was negatively related to age and
effortful control in community women
and men. No significant associations were
found between NSSI and BIS/BAS reactivity
or effortful control in the clinical sample.
Further, PB was negatively related to effort-
ful control in the three groups. PB was also

Table 1: Number of participants who have engaged in different methods of NSSI.

NSSI method Total community Female community Male community Female patient

sample sample sample sample

N=254 n=124 n=130 N=60
Cutting 3.1% 8 4.8% 6 1.5% 2 133% 8
Burning 0.0% 0 0.0% 0 00% 0 1.7% 1
Hitting 39% 10 4.0% 5 38% 5 233% 14
Head banging 9.8% 25 8.1% 10 11.5% 15 183% 11
Scratching 2.4% 6 4.0% 5 0.8% 1 183% 11

Note: Within group percentages are given. NSSI, non-suicidal self-injury.
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positively related to BIS and BAS in commu-
nity women. No significant relationship was
found between PB and age.
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Prediction of NSSI
Table 3 displays the results of the logistic
regression analyses with BIS/BAS reactivity

Table 2: Correlations between NSSI, PB, temperamental characteristics, and age.

Female community Male community

Female patient

sample sample sample
NSSI PB NSSI PB NSSI PB
NSSI 1.00 0.33** 100 -0.08 1.00 -0.11
PB 0.33** 1.00 —-0.08 1.00 -0.11 1.00
BIS 0.17 0.18* 0.09 0.08 0.22 -0.04
BAS  0.04 0.28*  0.00 0.11 -0.19 0.17
EC -0.20* =041 -0.27* -0.28"  0.09 —0.43**
Age —0.33* -0.15 -0.31"* -0.13 0.00 -0.13

Note: Associations between NSSI (0/1) and dimensional PB scores/temperament were calculated by
means of Spearman correlation coefficients, whereas associations between the dimensional PB scores
and temperament were calculated by means of Pearson correlation coefficients. NSSI, non-suicidal
self-injury; PB, pathological buying; BIS, behavioural inhibition system; BAS, behavioural activation

system; EC, effortful control.
*p<.05.%p<.01**p< .00l

Table 3: Prediction of NSSI based on reactivity and effortful control and their interactions,

controlled for age.

Step  Variablesin = Female community Male community Female patient

regression sample sample sample

B Nagelkerke B Nagelkerke B Nagelkerke
R? R? R?

Step1 Age -0.96* 0.16 -1.21* 0.21 -0.15 0.01
Step2 Age -0.80* -1.19* -0.32

BIS 0.54 0.40 0.50

BAS -0.36 -0.39 -0.63

EC -0.47 0.22 -0.51 0.29 -0.04 0.14
Step3  Age -0.88* —1.27* -0.47

BIS 0.51 0.28 0.58

BAS -0.40 -0.06 -0.81*

EC —-0.58 —-0.86 -0.17

BIS*EC 0.03 -0.11 0.493

BAS*EC -0.52 0.27 1.11* 035 -0.632 0.28

Note: NSSI, non-suicidal self-injury; BIS, behavioural inhibition system; BAS, behavioural activation

system,; EC, effortful control.
‘p<.05."p<.01.
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and effortful control and their interactions
as predictors for NSSI, controlling for age.
In community women, NSSI was negatively
predicted by age. In community men, NSSI
was negatively predicted by age and posi-
tively predicted by the interaction between
BAS and effortful control. This interac-
tion indicated that community men with
low BAS and low effortful control have
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the highest probability to engage in NSSI
(see Figure 1). Finally, in the clinical sam-
ple, NSSI was negatively predicted by BAS:
a lower level of BAS was related to more
engagement in NSSI.

Prediction of PB
Table 4 presents the results of the linear
regression analyses with BIS/BAS reactivity

04

0,35
03

0,25

02 1 Low EC

----- High EC

0,15

Probability of NSSI

Low BAS High BAS

—e—Low EC
--m-- High EC

Level of PB

High BAS

Figure 1: Interaction between BAS and effortful control in the prediction of NSSI for commu-
nity men and in the prediction of PB for community women. NSSI; non-suicidal self-injury;
PB, pathological buying; BAS, behavioural activation system; EC, effortful control.

Table 4: Prediction of PB based on reactivity and effortful control and their interactions,

controlled for age.

Step  Variables in Female Male Female patient
regression  community community sample
sample sample
B R? B R? B R?
Step1 Age -0.14 0.02 -0.09 0.01 -0.12 0.02
Step2 Age 0.05 0.04 -0.01
BIS 0.13 -0.01 -0.03
BAS 0.18* 0.05 0.12
EC -0.37** 0.23* -0.27* 0.07 -0.44* 0.23*
Step3 Age 0.05 0.06 0.01
BIS 0.12 -0.02 -0.04
BAS 0.20* 0.04 0.12
EC -0.36** —0.38* -0.42*
BIS*EC -0.00 -0.14 -0.16
BAS*EC -0.24* 0.28* 0.11 0.10 0.11 0.26

Note: PB, pathological buying; BIS, behavioural inhibition system; BAS, behavioural activation system;

EC, effortful control.
‘p<.05."p<.01.
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and effortful control and their interactions
as predictors for PB, controlling for age.
Regression analyses indicated that PB was
predicted by low effortful control in all three
groups. In community women, PB was posi-
tively predicted by BAS, and negatively pre-
dicted by the interaction between BAS and
effortful control. This interaction indicated
that community women with high BAS and
low effortful control displayed the highest
levels of PB (see Figure 1).

Discussion

In this study, the (co-Joccurrence of NSSI
and PB was investigated in a sample of
female patients with ED and in a sample of
community adults. The lifetime prevalence
of NSSI was significantly higher in the ED
patient sample (36.7%) compared to the
community sample (13.8%). This result is
consistent with previous research findings
indicating a lifetime prevalence of NSSI
between 25% and 55% in patients with ED
(Pérez et al., 2018) and between 2% and
22% in community adults (Swannell et al.,
2014). Further, the present study demon-
strated that more patients with ED scored
above the cut-off for PB (10%) compared
to community men (1.5%), but not com-
pared to community women (4.8%). This
prevalence rate of PB in patients with ED
is in line with the prevalence rate around
12% found in other ED patient samples
(Fernandez-Aranda et al., 2008), whereas
the prevalence rate for community adults
(2.4%) is somewhat lower than the preva-
lence rate around 5% reported in other
community samples (Maraz et al., 2016). A
possible explanation for this might be that
previous studies included more women,
and, in accordance with the present results,
these studies demonstrated that women are
more vulnerable for PB engagement than
men (Maraz et al., 2016).

Additionally, the present study investi-
gated the association between NSSIand PB in
different groups. Although both behaviours
occurred more frequently in the ED patient
sample, no significant association between
NSSI and PB was found in this group, which
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is in contrast to our expectations. It seems
possible that PB and NSSI are driven by differ-
ent underlying mechanisms in patients with
ED. Also, this outcome may be influenced by
the high levels of patients diagnosed with
anorexia nervosa restrictive type (38.3%) in
our clinical sample. Given the particularly
high occurrence of PB and NSSI in patients
with bulimia nervosa or eating disorder not
otherwise specified (Fernandez-Aranda et
al., 2008; Pérez et al., 2018), the outcome
might be different in these subsamples of
ED. Future research including larger samples
of patients with ED, with a balanced number
of different subtypes of ED, is required. Apart
from that, we found a statistically signifi-
cant positive relationship between NSSI and
PB in the female community sample. This
result indicates that community women who
engage in one or more NSSI behaviours also
report higher levels of PB, suggesting the co-
occurrence of these pathological behaviours
in community women. An implication of this
outcome is the possibility that community
women share vulnerability factors for NSSI
and PB, such as emotion regulation prob-
lems or similar underlying temperamental
characteristics.

To gain insight in the temperamental vul-
nerabilities underlying NSSI and PB in dif-
ferent groups, we investigated whether NSSI
and PB are characterized by similar/differ-
ent temperamental characteristics in female
patients with ED and in male and female
community adults. Engagement in NSSI
was related to low levels of self-regulation
in the male and female community sample.
This result is consistent with our expecta-
tions based on other studies in community
individuals (Baetens et al., 2011; Gandhi et
al,, 2016). Interestingly, NSSI was positively
predicted by the interaction of BAS reactiv-
ity and effortful control in the male commu-
nity sample, indicating that the association
between NSSI and behavioural activation
is moderated by effortful control in this
group. More specifically, community men
with low levels of BAS reactivity and low lev-
els of effortful control are the most likely to
engage in NSSI. Similarly, we found that NSSI
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was negatively predicted by BAS reactivity
in the ED patient sample, which indicates
that patients with ED with low BAS reactiv-
ity (i.e, anhedonia), are more vulnerable to
engage in NSSI. Although previous studies
found NSSI and BAS reactivity to be unre-
lated (Gandhi et al., 2016), the negative asso-
ciation that was found in the present study
may be partly explained by the association
between NSSI and depressive symptoms that
has been demonstrated before (Wilkinson &
Goodyer, 2011). Depression is characterized
by high BIS reactivity, low BAS reactivity and
low effortful control (Bijttebier et al., 2009).
Importantly, low BAS reactivity in depression
is associated with feelings of anhedonia and
inactivity (Kasch et al., 2002). It may be that
individuals with low BAS reactivity engage in
NSSI to stimulate themselves to feel some-
thing (even if this feeling is pain), which is
in accordance with the finding of Nock and
Prinstein (2005) that depressive individuals
engage in NSSI to compensate for feelings
of anhedonia, emptiness and detachment.
However, inconsistent with our predictions,
we found no association between NSSI and
BIS reactivity or effortful control in the ED
patient sample. A possible explanation for
this result might be that NSSI in the ED
patient sample is different in nature than
NSSI'in the community sample. Apart from a
higher prevalence of lifetime NSSI in patients
with ED, the extent of severe and recent NSSI
is probably also higher in patients with ED
compared to community adults. A recent
study of Buelens et al. (2020), identified
different temperamental characteristics in
patients with ED reporting only lifetime
NSSI versus patients with ED also reporting
recent NSSI. Consequently, including meas-
urements of recent NSSI in future research is
suggested to improve understanding about
NSSI and its underlying mechanisms.

With respect to the association between
PB and temperamental characteristics,
engagement in PB was predicted by low
levels of self-regulation in all three groups.
This result supports previous studies that
have found that self-regulatory resources are
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related to PB behaviours. Individuals with
self-regulatory difficulties were more likely
to spend more money than intended and
to feel a stronger urge to buy, compared to
individuals without self-regulatory difficul-
ties (Vohs & Faber, 2007). Although it has
been suggested that PB and BIS reactivity
are positively associated in community men
(Mueller et al., 2011), the present study did
not confirm this finding. Remarkably, PB was
found to be related to high levels of reactivity
(BIS/BAS) and low levels of effortful control
in community women. Finally, the present
study confirms that PB is positively predicted
by the interaction of behavioural activation
and effortful control in community women.
This means that effortful control has a mod-
erating role in the regulation of BAS reac-
tivity in PB. Community women with high
levels of BAS reactivity and low levels of
effortful control, are more vulnerable for PB.
These findings indicate that especially com-
munity women with low effortful control are
driven by the tendency to experience posi-
tive feelings while buying, which is in line
with previous findings regarding underlying
motivational processes of buying in commu-
nity individuals (Dittmar et al., 1996).

In sum, whereas NSSI and PB had differ-
ent associations with BIS/BAS reactivity,
both behaviours were negatively associated
with effortful control in the different groups.
Significant associations were found between
both PB and NSSI and lack of effortful con-
trol, which could be a possible explanation
for the co-morbidity of these behaviours
with other psychiatric disorders character-
ized by low effortful control (such as EDs and
borderline personality disorder). Because
both PB and NSSI are predicted by problems
with effortful control in different groups, the
treatment of these pathological behaviours
should include training in this top-down
control. An improvement in effortful control
could ideally address different pathological
behaviours at the same time. Previous studies
already demonstrated a significant improve-
ment in effortful control after specific treat-
ment interventions (Faber & Vohs, 2004,
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Prins et al., 2013). In addition to some more
classical self-regulation training modules
(Baumeister & Heatherton, 1996), more mod-
ern tools such as the videogame ‘Playmancer’
developed by Jiménez-Murcia et al. (2009),
are promising for the improvement of self-
regulation capacities.

This study was, to the best of our knowl-
edge, one of the first studies investigating
the association between NSSI and PB and
their underlying temperamental character-
istics. Furthermore, it was the first study
investigating this research topic in both a
community sample and a clinical ED sample.
However, some limitations should be recog-
nized when interpreting the results. A first
limitation is the method we used to assess
the different study variables, which is limited
to self-report instruments. Future research
should benefit from the use of diverse meas-
urements, such as standardized clinical inter-
views to assess pathological behaviours, or
behavioural and performance-based tasks
to assess temperamental characteristics.
Additionally, assessing these pathological
behaviours in several clinical groups would
allow future research to investigate NSSI
and PB while taking relevant comorbid psy-
chopathology into account (e.g., borderline
personality disorder, EDs, or substance use
disorder). Describing comorbid psychopa-
thology could elaborate the study results
by further characterising those engaging in
NSSI and/or PB.

A second limitation are the relative small
sample sizes of both samples. The replication
of our results in larger samples of patients
with ED, NSSI or the primary diagnosis PB,and
in larger community samples will be needed.
Moreover, our descriptive results comparing
the clinical to the community sample should
be interpreted tentatively. More specifically,
although our results do provide a relevant
indication of clinical and community NSSI/
PB prevalence rates, the descriptive results
were limited by gender and age differences
between the samples. These age and gender
differences warrant careful comparison of
prevalence rates between both samples, as
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potential differences could be influenced by
or due to the younger, female participants in
Sample 2. Previous research has shown that
these differences are relevant for NSSI and PB,
as younger and female individuals are more
likely to exhibit both NSSI and PB (Maraz et
al., 2016; Plener et al., 2015). Hence, future
studies should use more balanced clinical
and community samples in terms of age and
gender to allow for more authoritative con-
clusions. Finally, the cross-sectional nature
of this study prevented us to investigate the
direction of associations between the differ-
ent study variables. Future longitudinal stud-
ies should be conducted to determine the
directionality of these associations.
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