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Non-suicidal Self-injury and Quantified Electroencephalogram in
Adolescents and Young Adults with Depression

Soh Yeon Hong, Young-Min Park, Eun-Jin Park

Department of Psychiatry, llsan Paik Hospital, Inje University College of Medicine, Goyang, Korea

Objective: This study investigated the association between non-suicidal self-injury (NSSI) and quantified electro-
encephalogram (QEEG) in patients with depression. We aimed to identify clinical features of NSSI and differences in
QEEG findings.

Methods: This retrospective study used the medical records of 52 inpatients with major depressive episodes, aged from
15 to 30. The patients were categorized according to their history of NSSI. Their main diagnosis and sex were also
considered. To evaluate clinical symptoms, self-reported scales were used. The absolute power and the Z-scores of
various waves were included.

Results: NSSI was associated with suicidal ideations (p = 0.001) and trauma history (p = 0.014). In the binary logistic
regression analysis, the Z-score of absolute alpha power was higher on the FP2 node (p = 0.029), lower on the F4
node (p = 0.029) in the NSSI group. The absolute high beta power in the NSSI group was higher on the FP2 and
the F3 node, but lower on the F7 and F8 node. Patients with NSSI showed higher Z-score of the absolute delta power
at the FP2 node (p = 0.044). The absolute gamma power was higher on the FP2 (p = 0.012) and the F3 node (0.043),
lower on the FP1 (p = 0.019) and the F7 node (0.018) in the NSSI group. The absolute high gamma power at the
FP2 (p = 0.017) and F8 nodes (p = 0.045) were higher in the NSSI group.

Conclusion: Patients with NSSI may have clinical features distinct from those of patients without NSSI. QEEG results

have shown some differences, although it is less applicable due to some limitations.
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INTRODUCTION

Non-suicidal self-injury (NSSI) is the act of intentionally
damaging and destroying parts of the body without the in-
tention of committing suicide [1]. It includes the behav-
iors of cutting, skin scratching, self-biting, burning, and ty-
ing [2,3]. The prevalence of NSSl is rising rapidly world-
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wide, and it has become a critical issue in psychiatric re-
search in recent decades. The incidence of NSS! varies be-
tween 7.5% and 46.5% in adolescents, approximately
38.9% in college students, and ranging from 4% to 23%
in adults [4].

Even if there is no intention of suicide, NSSI not only
leads to physical and mental sequelae [5] but also leads to
suicidal ideations of increasingly destructive acts. In addi-
tion, self-injury is dangerous because it can lead to death
[6]. Joiner [7] called this phenomenon “acquired capa-
bility for suicide”, insisting that NSSI is closely related to
suicide and is as dangerous as suicide. Therefore, NSSI
has its own clinical importance, supported by the fact that
it was classified as “Conditions for Further Study” in the
fifth edition of the diagnostic and statistical manual of
mental disorders of the American Psychiatric Association,
published in 2013 [8].

NSSI is a requirement for the diagnosis of borderline
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personality disorder, but it is also observed in many pa-
tients with mood disorders because it is related to emo-
tional dysregulation [9,10]. Several studies have been
conducted to determine the risk factors for NSSI in pa-
tients with mood disorders. Some investigators have at-
tempted to establish a link between childhood trauma, se-
rum cortisol levels, and NSSI in patients with major de-
pressive disorder (MDD) [11]. Previous research has re-
ported a noteworthy link between NSSI and levels of tu-
mor necrosis factor [12]. Moreover, studies utilizing quan-
tified electroencephalogram (QEEG) have revealed a pos-
itive correlation between suicide attempts and elevated
high gamma power on the frontal and temporal lobes
[13]. Several studies have indicated that there is a correla-
tion between the intensity of depression and the ampli-
tude of alpha power [14-17]. Additional research has shown
that the amplitude and asymmetry of alpha power are
connected to NSSI. However, very few studies have fo-
cused on the QEEG patterns of patients with NSSI or suici-
dality, and the results of these studies have been incon-
sistent. Therefore, this study investigated the clinical char-
acteristics of patients with depression who experienced
NSSI. In this study, we aimed to identify the QEEG and
clinical features of patients with NSSI by comparatively
analyzing patients with and without NSSI. To our knowl-
edge, this is the first study to investigate the relationship
between NSSI and QEEG among individuals who have
been diagnosed with mood disorders.

METHODS

Subjects and Study Design

We conducted a retrospective study, utilizing the medi-
cal records of 52 patients with mood disorders (major de-
pressive disorder, bipolar | disorder, and bipolar Il dis-
order) who experienced major depressive episodes. We
collected data on suicidal ideation, suicide attempts, and
NSSI reported within 6 months of hospitalization. Patients
diagnosed with neurological disorders such as epilepsy or
a history of head trauma, brain surgery, cerebrovascular
accidents, or hemorrhage were excluded. A total of 52 pa-
tients were categorized into two groups based on their
history of NSSI: those who had not committed NSSI
(non-NSSI group, n = 29) and those who had committed
NSSI (NSSI group, n = 23). As QEEG results could be influ-
enced by aging and since the prevalence of NSSI is espe-

cially higher in adolescents and young adults, we limited
the age of the patients from 15 to 30. Main diagnosis of the
patients were considered, where we divided patients into
two groups: MDD (n = 31) and bipolar disorder (BD, n =
21). We compared the QEEG and scores on scales such as
the Beck Depression Inventory (BDI), Suicidal Ideation
Questionnaire (SIQ), and Korean-Childhood Trauma Que-
stionnaire (K-CTQ) between the two groups. The BDI is a
self-report questionnaire that comprises 21 items, each
rated on a three-point scale, and is used to assess the pres-
ence and severity of depression [18]. If a person scores 20
or above on the BDI, out of a total score of 63, it suggests
that they have moderate depression, whereas a score of
29 or above implies severe depression. The SIQ is a self-
report assessment tool that measures the presence and in-
tensity of suicidal ideation. It consists of 30 items, each
worth 3 points, for a total of 90 points. A total score of 41
or higher indicates the presence of suicidal ideation. The
K-CTQ is a self-reported questionnaire about adverse
childhood experiences before the age of 18 years, consist-
ing of 28 questions with a total score of 140 points. It is
divided into the following five areas: emotional abuse,
physical abuse, sexual abuse, emotional neglect, and
physical neglect. Out of a total score of 140, a total score
of 51 or more indicates moderate abuse, 68 or more in-
dicates severe abuse, and 125 or more indicates extreme
abuse. The Inje University llsan Paik Hospital Ethics Com-
mittee granted approval for the study protocol (IRB 2022-
02-038).

QEEG Procedure

We used E-prime software (Psychology Software Tools)
to synchronize the start of the QEEG recordings and stim-
ulation presentation. We collected the QEEG data using a
Neuroscan SynAmps amplifier, with a total of 64 Ag-AgCl
electrodes attached to a Quik-Cap, following the extended
10—20 system. The protocols have been described pre-
viously [19,20]. The Z-scores of the absolute power of
delta power (1.0—4.0 Hz), theta power (4.0—8.0 Hz), al-
pha power (8.0—12.0 Hz), beta power (12.0—25.0 Hz),
gamma power (25.0 —40.0 Hz), and high gamma power
(> 40 Hz) were calculated as 95% confidence intervals.
The nodes in the frontal lobe included FP1, FP2, F3, F4,
F7, and F8.
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Statistical Analyses

Based on their experience with current NSSI, a total of
52 patients were classified into two groups: non-NSSI
group, n = 29; NSSI group, n = 23. The ¢ test and Mann-
Whitney U test were conducted. We performed a chi-
square test to determine whether a history of suicide at-
tempts was related to a history of NSSI. Binary logistic re-
gression analysis was performed with age and sex as co-
variates, and the two groups were considered fixed factors.
Binary logistic regression was conducted on the clusters
of each QEEG wave. The amplitudes and Z-scores of the
absolute power of all wave types were included. A sig-
nificance level of p < 0.05 was chosen for all tests, and
two-tailed tests were employed. The SPSS software pack-
age was utilized to carry out statistical analyses (version
25; IBM Co.).

RESULTS

Demographic Characteristics

Of the 52 patients, 15 were male and 37 were female.
The non-NSSI group had a sex ratio of 12:17 (male:female),
and the NSSI group of 3:20 (p = 0.025) (Table 1). The
mean age of the NSSI group was 21.00 years old, while
the mean age of the non-NSSI group was 22.79 years old
(p=0.048) (Table 1). A ratio of MDD:BD was 14:9 in the

NSSI group, while that in the non-NSSI group was 17:12
(p=0.871) (Table 1). Compared to the non-NSSI group,
the NSSI group exhibited notably higher SIQ scores (p =
0.001) (Table 1). The scores on the K-CTQ were also
found to be higher in the NSSI group compared to the
non-NSSI group, with statistical significance (p = 0.014)
(Table 1). Further, 7 out of 29 in the non-NSSI group and
11 out of 23 in the NSSI group had previously attempted
suicide. This difference was not statistically significant
(p = 0.075) (Table 1). The average absolute powers of
each wave in the QEEG were compared between the
groups using the Mann-Whitney U test, and none showed
a significant difference.

Comparison of QEEG Data between the NSSI and
Non-NSSI Groups

Binary logistic regression analyses, controlled for sex;
age; diagnosis; and the BDI, SIQ, and K-CTQ scores as co-
variates, were conducted for comparisons between the
two groups. Binary logistic regression of the presence of
NSSI with absolute alpha power showed that sex was as-
sociated with a history of NSSI (p=0.018) (Table 2). In ad-
dition, SIQ (p=0.009) and K-CTQ (p= 0.042) scores were
positively correlated with NSSI history (Table 2). The am-
plitude of the absolute alpha power showed no significant
relationship with a history of NSSI. However, the Z-scores

Table 1. Demographic characteristics and rating scale scores of groups without and with NSSI

Variable Group without NSSI (n = 29) Group with NSSI (n = 23) t, z p value
Sex (M/F) T 1217 3/20 —2.218 0.025*
AgeT 22.79 +£4.53 21.00 = 3.41 1.575 0.048*
Diagnosis (MDD/BD) 17/12 14/9 ~0.163 0.871
BDIT 2890 +11.23 36.22 £ 10.75 —2.379 0.749
SIQ 79.14 £ 49.46 122.87 + 35.62 —3.225 0.001*
K-CTQ 47.03 £ 15.91 57.87 £17.91 —2.453 0.014*
History of suicidal attempt Nyt 22/7 12/11 —1.766 0.075
Aavr. 24.30 £ 21.07 20.74 + 20.91 —0.930 0.352
Bavr. 10.7 £10.89 11.20 £6.50 —0.967 0.333
HBavr. 1.63 £ 1.51 1.38 £0.79 —0.636 0.525
Tavr. 17.46 £ 15.68 20.35 = 26.29 —0.028 0.978
Davr. T 16.24 + 7.01 17.28 £8.71 —0.341 0.594
Gavr. 1.431 £ 1.08 1.41 £0.68 —0.193 0.847
HGavr. 0.79 = 0.65 0.77 = 0.50 —0.728 0.467

Values are presented as number only or mean =+ standard deviation.

MDD, major depressive disorder; BD, bipolar disorder; NSSI, non-suicidal self-injury; BDI, Beck Depression Inventory; SIQ, Suicidal Ideation
Questionnaire; K-CTQ, Korean-Childhood Trauma Questionnaire; Aavr, the average absolute power of alpha wave; Bavr, the average absolute
power of beta wave; HBavr, the average absolute power of high beta wave; Tavr, the average absolute power of theta wave; Davr, the average
absolute power of delta wave; Gavr, the average absolute power of gamma wave; HGavr, the average absolute power of high gamma wave.

*p < 0.05; Tt test; sz—test. For the other variables, mean and standard deviation are based on ¢ test results, and z and p values are based on Mann-

Whitney test.
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Table 2. Binary logistic regression of absence or presence of NSSI groups with alpha power

95% lower ClI

95% upper Cl

History of NSSI Coefficient Standard error p value Exp. coefficient R S0, ot
Sex 2.848 1.203 0.018* 17.262 1.633 182.417
SIQ 0.032 0.012 0.009** 1.032 1.008 1.057
K-CTQ 0.065 0.032 0.042* 1.067 1.002 1.136
AF4 0.192 0.107 0.073 1.212 0.982 1.495
Aavr. —0.221 0.125 0.076 0.802 0.627 1.025
ZAFP2 3.167 1.453 0.029* 23.732 1.375 409.502
ZAF4 —4.166 1.906 0.029* 0.016 0.000 0.650

Exp. coefficient, exponentiated coefficient; Cl, confidence interval; NSSI, non-suicidal self-injury; SIQ, Suicidal Ideation Questionnaire; K-CTQ,
Korean-Childhood Trauma Questionnaire; AF4, the amplitude of the absolute alpha power at the F4 node; Aavr, the average absolute power of
alpha wave; ZAFP2, the mean Z-score of absolute alpha power at the FP2 node; ZAF4, the mean Z-score of absolute alpha power at the FP4 node.
*p < 0.05; *p < 0.01.

Table 3. Binary logistic regression of absence or presence of NSSI groups with high beta power

95% lower Cl

95% upper Cl

History of NSSI Coefficient Standard error p value Exp. coefficient I
History of suicidal attempt (N/Y) 2.690 1.085 0.013* 14.731 1.757 123.497
BDI 0.146 0.056 0.009** 1.157 1.037 1.290
HBFP2 3.215 1.587 0.043* 24.894 1.110 558.228
HBF3 6.770 2.338 0.004** 871.665 8.913 85,244.562
HBF7 —3.099 1.304 0.018* 0.045 0.003 0.581
HBF8 —3.353 1.431 0.019* 0.035 0.002 0.578
ZHBFP1 —9.050 2.874 0.002** 0.000 0.000 0.033

Exp. coefficient, exponentiated coefficient; Cl, confidence interval; NSSI, non-suicidal self-injury; BDI, Beck Depression Inventory; HBFP2, the
amplitude of absolute high beta power at the FP2 node; HBF3, the amplitude of absolute high beta power at the F3 node; HBF7, the amplitude of
absolute high beta power at the F7 node; HBF8, the amplitude of absolute high beta power at the F8 node; ZHBFP1, the mean Z-score of absolute

high beta power at the FP1 node.
*p < 0.05; **p < 0.01.

of the absolute alpha powers at certain locations were as-
sociated with a history of NSSI. The mean Z-score of abso-
lute alpha power at the FP2 node (located in the right pre-
frontal cortex) was higher in the NSSI group (p = 0.029)
(Table 2), while that at the F4 node (located in the right
dorsolateral prefrontal cortex) was lower in the NSSI
group (p=0.029) (Table 2).

Binary logistic regression of the presence of NSSI with
absolute high beta power showed that history of suicidal
attempt was associated with a history of NSSI (p=0.013)
(Table 3). Also, BDI was highly related to the history of
NSSI (p=0.009) (Table 3). The amplitude of the absolute
high beta power on the FP2 (p=0.043) and the F3 node (p
= 0.004) was higher in the NSSI group, but the absolute
high beta power on the F7 (p = 0.018) and F8 node (p =
0.019) was lower in the NSSI group (Table 3). The mean
Z-score of absolute high beta power at the FP1 node was
lower in the NSSI group (p = 0.002) (Table 3).

Binary logistic regression of the presence of NSSI with
absolute delta power showed that sex was associated with
a history of NSSI (p = 0.018) (Table 4). In addition, SIQ
(p=0.019) and K-CTQ (p = 0.015) scores were signifi-
cantly positively correlated with a history of NSSI (Table
4). The amplitude of the absolute delta power showed no
significant relationship with a history of NSSI. However,
the mean Z-score of the absolute delta power at the FP2
node (located in the right prefrontal cortex) was higher in
the NSSI group (p = 0.044).

Binary logistic regression of the presence of NSSI with
absolute gamma power showed that age was associated
with a history of NSSI (p = 0.030) (Table 5). In addition,
SIQ (p=10.011) and K-CTQ (p = 0.027) scores were sig-
nificantly positively correlated with a history of NSSI
(Table 5). The amplitude of absolute gamma power on the
FP2 node (p = 0.012) and the F3 node (p = 0.043) was
higher in the NSSI group (Table 5). The NSSI group had a
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Table 4. Binary logistic regression of absence or presence of NSSI groups with delta power

Coefficient

95% lower Cl

95% upper Cl

History of NSSI Standard error p value Exp. coefficient ERI S0, ot
Sex 2.691 1.136 0.018* 14.752 1.591 136.793
SIQ 0.027 0.012 0.019* 1.027 1.004 1.051
K-CTQ 0.078 0.032 0.015* 1.081 1.015 1.151
ZDFP2 3.162 1.566 0.044* 23.616 1.096 508.708
ZDF8 —1.210 0.718 0.092 0.298 0.073 1.217

Exp. coefficient, exponentiated coefficient; Cl, confidence interval; NSSI, non-suicidal self-injury; SIQ, Suicidal Ideation Questionnaire; K-CTQ,
Korean-Childhood Trauma Questionnaire; ZDFP2, the mean Z-score of absolute delta power at the FP2 node; ZDF8, the mean Z-score of absolute
delta power at the F8 node.

*p < 0.05.

Table 5. Binary logistic regression of absence or presence of NSSI groups with gamma power

Coefficient

95% lower Cl

95% upper Cl

History of NSSI Standard error p value Exp. coefficient Bria, cansftet R
Age —0.355 1.640 0.030* 0.701 0.509 0.966
SIQ 0.042 0.017 0.011* 1.043 1.010 1.077
K-CTQ 0.069 0.031 0.027* 1.072 1.008 1.140
GFP1 —6.039 2.580 0.019* 0.002 0.000 0.375
GFP2 5.165 2.065 0.012* 174.967 3.059 10,006.284
GF3 4.624 2.283 0.043* 101.904 1.162 8,938.143
GF7 —3.594 1.519 0.018* 0.027 0.001 0.540

Exp. coefficient, exponentiated coefficient; Cl, confidence interval; NSSI, non-suicidal self-injury; SIQ, Suicidal Ideation Questionnaire; K-CTQ,
Korean-Childhood Trauma Questionnaire; GFP1, the amplitude of absolute gamma power at the FP1 node; GFP2, the amplitude of absolute gamma
power at the FP2 node; GF3, the amplitude of absolute gamma power at the F3 node; GF7, the amplitude of absolute gamma power at the F7 node.

*p < 0.05.

Table 6. Binary logistic regression of absence or presence of NSSI groups with high gamma power

95% lower Cl

95% upper Cl

History of NSSI Coefficient Standard error p value Exp. coefficient T ES
Sex 2.032 1.261 0.107 7.627 0.644 90.335
Age —0.227 0.136 0.095 0.797 0.610 1.040
SIQ 0.025 0.011 0.030* 1.025 1.002 1.048
K-CTQ 0.085 0.036 0.017* 1.089 1.015 1.168
HGFP1 —3.788 2.116 0.073 0.023 0 1.432
HGFP2 4.555 1.910 0.017* 95.062 2.252 4,012.260
HGF7 —3.887 1.990 0.051 0.020 0 1.014
HGF8 5.216 2.604 0.045* 184.111 1.118 30,329.620

Exp. coefficient, exponentiated coefficient; Cl, confidence interval; NSSI, non-suicidal self-injury; SIQ, Suicidal Ideation Questionnaire; K-CTQ,
Korean-Childhood Trauma Questionnaire; HGFP1, the amplitude of absolute high gamma power at the FP1 node; HGFP2, the amplitude of
absolute high gamma power at the FP2 node; HGF7, the amplitude of absolute high gamma power at the F7 node; HGF8, the amplitude of absolute
high gamma power at the F8 node.

0 < 0.05.

significantly lower amplitude of absolute gamma power
onthe FP1 (p=0.019) and the F7 node (p=0.018) (Table 5).

Binary logistic regression of the presence of NSSI with
absolute high gamma power; sex; age; diagnosis and BDI,
SIQ, and K-CTQ scores revealed that neither sex nor age

differed significantly between the two groups (Table 6).
However, SIQ (p = 0.03) and K-CTQ (p = 0.017) scores
showed significant positive relationships with a history of
NSSI (Table 6). The amplitudes of absolute high gamma
power on the FP2 node (located on the right prefrontal
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cortex) (p= 0.017) and F8 node (located on the right ven-
trolateral prefrontal cortex) (p = 0.045) were higher in the
NSSI group (Table 6).

DISCUSSION

This study attempted to determine the relationship be-
tween NSSI and QEEG. When the QEEG results of the NSSI
and non-NSSI groups were subjected to the Student’s
t test, no statistically significant results were found. How-
ever, after controlling for sex, age, diagnosis and BDI,
SIQ, and K-CTQ scores in the binary logistic regression
analyses, an association between the presence of NSSI
and QEEG outcomes in terms of the alpha, high beta, del-
ta, gamma, and high gamma waves was revealed (Fig. 1).

The current study revealed differences in the Z-scores
of absolute alpha power between the NSSI and non-NSSI
groups. There have been limited studies investigating the
connection between frontal alpha waves and NSSI so far.
However, there have been studies on alpha power in rela-
tion to depression severity and suicidal ideation. Under
normal conditions, higher levels of alpha power in the
frontal lobe suggest a person is in a state of relaxation.
Conversely, when there are abnormal conditions, such as
attention deficits, hyperactivity disorder, and depressive
states, higher levels of alpha power in the frontal lobe may
indicate a different meaning [21]. There is extensive re-
search supporting the idea that patients with depression
exhibit a general increase in alpha power in their frontal
lobe [22,23]. A different research study discovered that
individuals with MDD, especially males, displayed higher
levels of alpha power in the frontal and parietal regions, as
well as lower levels of activity in the left midfrontal region

Temporal cortex

Occipital cortex

O Ground & reference electrodes
QEEG electrodes where the absolute power of each wave
O was higher in the NSSI group
O QEEG electrodes where the absolute power of each
—/ wave was lower in the NSSI group

Dorsolateral prefrontal cortex

Ventrolateral prefrontal cortex

Fig. 1. Quantified electroencephalo-
gram (QEEG) electrode placement
and corresponding brain cortical
areas. Electrodes showing signifi-
cant differences between the two
groups are marked separately.

NSSI, non-suicidal self-injury.

[24]. 1znak’s study, conducted in 2021, showed greater
left hemisphere activation in patients with suicide at-
tempts, whereas the right hemisphere was relatively more
active in the NSSl-only group [25]. In our study, the Z-
scores of absolute alpha power in the NSSI group were
higher on the FP2 node, while those on the F4 node were
lower. The FP2 node was located on the orbitofrontal cor-
tex, whereas the F4 node was located on the dorsolateral
prefrontal cortex. The expression and control of social
and emotional processes, as well as instinctive reactions,
are mediated by the orbital frontal cortex. On the other
hand, the dorsolateral prefrontal cortex is crucial for exec-
utive processes, such as working memory and the tempo-
ral organization of goal-directed behaviors for behavior,
cognition, and language [26]. Considering these neuro-
anatomical features, the QEEG outcomes in the NSSI
group in this study could be related to impaired cognition
(low alpha power in the F4 node) and increased instinct-
ual and impulsive behaviors (high alpha power in the FP2
node).

In terms of high beta waves, some studies have shown
that high beta activity increased in the frontal region of
MDD patients [27]. It has been explained in relation with
psychomotor agitation and rumination [28]. In consistent
with those studies, the current study shows increase of
high beta activity in FP2 node and F3 node in the NSSI
group. However, high beta activity in F7 and F8 node of
the NSSI group were lower than non-NSSI group. It might
be related to hyperthymic temperament, referring to the
study which showed anger is related to the increased high
beta activity in F7, F8 node and some nodes in the occipi-
tal region [29].

There are a few studies on delta power related to de-



Non-suicidal Self-injury and QEEG 157

pression and NSSI; however, in one study, strong delta
waves were observed in the bilateral prefrontal lobes of
victims of domestic violence, indicative of emotional con-
flict, anger, and disrupted communication between the
partners or between the perpetrator and victim [30]; these
results may be related to the higher Z-scores of delta pow-
er on the FP2 node of patients and the higher K-CTQ in the
NSSI group. In turn, we can speculate that the traumatic
experiences of patients with NSSI are associated with in-
creased delta power.

Gamma power increases when a person is highly alert
and conscious while thinking and concentrating simul-
taneously. Low levels of gamma power in the brain can
induce memory and learning problems, as well as mental
performance, attention, and concentration problems [31].
Recent research has suggested that decreased gamma
power amplitude may contribute to depression [32]. In
the current study, there was inconsistency within the result.
We observed a decreased amplitude of gamma waves on
the FP1 node and F3 node in the left prefrontal lobe in the
NSSI group, correlated with depression severity, but on
the F7 node, we observed increased amplitude.

To our knowledge, there is no study on the relationship
between high gamma power and NSSI, but some studies
have focused on the association between the former and
suicidal ideation. In one study, high gamma power in the
prefrontal, frontal and temporal regions was considerably
higher in patients with suicidal ideation than in other pa-
tients [13]. This is consistent with the increase in absolute
high gamma power at the FP2 and F8 nodes in the NSSI
group in our study. The right frontal lobe exhibited higher
absolute high gamma power in the NSSI group, along
with higher SIQ scores. In this study, higher depression se-
verity and trauma scores were observed in the NSSI
group. The results of this study are similar to previous re-
search that has examined the relationship between de-
pression, trauma, and NSSI in patients. Both PTSD and
BPD were significantly associated with hospital admis-
sions for self-harm, according to censored regression anal-
ysis [33].

This study has some limitations. This study aimed to
identify the clinical features of NSSI in patients with
depression. In addition, our analyses were not controlled
for other confounding factors, such as education and
medications. Comorbid psychiatric disorders like person-
ality disorders were not taken into consideration. The goal

of this study was to investigate the characteristics of NSSI
in individuals with depression. We found some differ-
ences in the QEEG outcomes between patient groups with
and without NSSI, while controlling for other variants that
could influence the QEEG outcomes, such as sex, age, di-
agnosis, severity of depressive symptoms, history of child-
hood trauma, and suicide attempts. However, differences
of epidemiologic characteristics between two groups was
evident, so it remains as a limitation of this study even af-
ter the adjustment. Prospective studies with larger sample
sizes and the ability to control for other confounding vari-
ables, such as education and medications, are required to
further investigate the clinical features of NSS! in patients
with depression.
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