Check for
updates

Print ISSN 1738-3684 / On-line ISSN 1976-3026
OPEN ACCESS

ORIGINAL ARTICLE
https://doi.org/10.30773/pi.2019.0165

High Behavioral Inhibition System/Behavioral Activation System
Sensitivity, Childhood Emotional Neglect and Their Interaction as
Possible Related Factors for Adult Attachment Style in Depression

Hyu Jung Huh', Bo Ram Jeong', Ji Hyun Hwang?, and Jeong-Ho Chae**™*

"Department of Psychiatry, Incheon St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Incheon, Republic of Korea
2Catholic Emotion Research Laboratory, Catholic Biomedical Industrial Institute, Seoul, Republic of Korea
3Department of Psychiatry, Seoul St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Seoul, Republic of Korea

Objective Individual differences in attachment insecurity are important in a broad range of mental health problems. However, few em-
pirical studies have examined the clinical factors that contribute to individual differences in attachment style. This study examines the
nature of interrelationships among adult attachment styles, sensitivities of behavioral activation system/behavioral inhibition system
(BIS/BAS), and childhood trauma in patients with depressive disorders.

Methods Patients with depressive disorders (n=294) completed self-report questionnaires evaluating adult attachment style, childhood
trauma, and BIS/BAS sensitivity. We performed multiple regression analyses to examine the associations between attachment style and
other clinical factors, including childhood trauma and BIS/BAS sensitivity. We also conducted hierarchical regression analyses and sim-
ple slope analyses to examine the interaction between BIS/BAS sensitivity and childhood trauma.

Results The BAS sensitivity was negatively associated with attachment avoidance. The higher was the BIS/BAS sensitivity, the higher
was the level of attachment anxiety. Among childhood trauma, emotional neglect contributed to both dimensions of insecure attach-
ment. The interaction between BAS sensitivity and emotional neglect is significantly associated with attachment anxiety.

Conclusion This study used data regarding the interrelationship of childhood trauma and basic motivational systems to contribute to

the understanding of adult insecure attachment behaviors, a risk factor for depression.
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INTRODUCTION

Many prior studies have investigated the relationship be-
tween motivational systems and attachment, childhood trau-
ma, and temperament. All of these behaviors influence differ-
ent domains of mental health and general wellbeing.* Insecure
attachment, childhood trauma, low reward sensitivity, and be-
havioral inhibition have all been suggested to be important risk
factors affecting the onset, duration, and prognosis of depres-
sion.>” However, few studies have clinically examined the inter-
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relationships between attachment, childhood trauma, and tem-
perament. Therefore, this study examines the interrelationships
among adult attachment styles, sensitivities of behavioral inhi-
bition system/behavioral activation system (BIS/BAS), and
childhood trauma.

Attachment theory postulates that individuals seek the
company of others in stressful situations. However, there are
individual differences with regard to whom the distressed
person approaches or avoids in their attachment figure."""?
Reinforcement sensitivity theory (RST) involves tempera-
ment and may deepen our understanding of these individual
differences.” The RST suggested that people differ in sensitiv-
ity and responsiveness of two fundamental motivational sys-
tems that are thought to determine behavioral response in
threatening situations, the BIS/BAS." The BIS is a neural sys-
tem that deals with threat-related information and triggers
anxiety, arousal, and inhibition of the ongoing behavior. In
contrast, the BAS is a neural system that process reward-relat-
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ed information and triggers positive feelings and approach
behavior.

Dysregulation of these motivational systems may be related
to difficulties with socio-emotional processing.” In Ochsner’s
model, one of the main constructs of socio-emotional process-
ing is the identification of social stimuli that lead to aversive or
appetitive results.'® One study suggested that the quality of at-
tachment relationships is related to increased vigilance to rejec-
tion and avoidance of social reinforcement.”” Attachment theo-
ry is also thought of as a theory of motivation. It postulates that
accounts of behaviors are based on approach-avoidance moti-
vation dynamics. Bowlby described avoiding threats or ap-
proaching the attachment figure as a “twin process of survival”
Variations in this behavioral pattern characterize individual dif-
ferences in attachment behavior.”® Therefore, an integrative
study could further the understanding of the underlying moti-
vational mechanisms of attachment styles. Several prior studies
have suggested that both attachment anxiety and avoidance are
associated with heightened responses to threatening stimuli,
linking them to defensive motivations."® Some empirical stud-
ies have supported the theory that attachment avoidance is
negatively correlated with BAS sensitivity, and that attachment
anxiety is positively associated with BIS sensitivity.""* However,
most studies were performed in mentally healthy people. There
are very few studies performed in clinical settings.

In addition to motivational system, childhood trauma, and
especially that perpetrated by the primary caregiver, can be also
critical to a childs attachment.® Children who are exposed to
maltreatment have been found to be more likely to have an in-
secure-disorganized type of attachment. Several empirical stud-
ies have previously suggested that childhood emotional trauma
is associated with insecure attachment.”** Furthermore, in
context of temperament-environment interaction, it would be
possible that childhood emotional trauma may give an interac-
tion effect on the relationship between motivation system and
adult attachment style.

Based on theoretical background and previous studies, we
examined the relationships between adult attachment style,
childhood trauma, and BIS/BAS sensitivity in patients with
depressive disorders and developed three hypotheses. First,
the BAS sensitivity would be negatively correlated with at-
tachment avoidance and positively correlated with attach-
ment anxiety. In addition, the BIS sensitivity would be posi-
tively correlated with both dimensions of attachment insecu-
rity. Based on this theory, individuals with a high BAS
sensitivity would be likely to engage in approach rather than
avoidance behavior in their relationships. In contrast, the BIS
sensitivity is involved with emotional distress when poten-
tially harmful events occur.'* Considering the vulnerability
of increasing anxiety, arousal, and emotional instability in re-
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lationships, both dimensions of attachment insecurity would
be positively correlated with BIS sensitivity. Our second hy-
pothesis was that, among various types of childhood trauma,
emotional trauma would be significantly associated with
both attachment styles, as a caregiver’s emotional sensitivity
and response are important for shaping attachment style and
security. Thirdly, we hypothesized that there would be a sig-
nificant interaction effect of BIS/BAS sensitivity and child-
hood trauma on attachment style. Individuals with high BIS/
BAS sensitivity would suffer from more insecure attachment
when exposed to severe childhood emotional trauma.

METHODS

Participants

We recruited patients who visited the Mood and Anxiety
Disorders Unit at Seoul St. Mary’s Hospital, The Catholic Uni-
versity of Korea between August 2011 and July 2014. All re-
cruited patients had a principal diagnosis of nonpsychotic de-
pressive disorder based on the DSM-IV diagnostic criteria.
These diagnoses were made by a psychiatrist using diagnostic
interviews from the Mini-International Neuropsychiatric In-
terview (M.LN.I).” Patients were eligible if they were 18-65
years old and literate in Korean. The exclusion criteria includ-
ed a lifetime diagnosis of psychotic disorder, bipolar disorder,
mental retardation, and any mental disorder resulting from a
general medical condition. A total of 364 outpatients who met
the inclusion criteria participated in this study. Analyses were
restricted to those who completed all study measures. There-
fore, the final sample was comprised of 294 patients. All sub-
jects provided written informed consent. The study protocol
was approved by the Institutional Review Board of the Ethics
Committee of Seoul St. Mary’s Hospital at The Catholic Uni-
versity of Korea (KC09FZZZ0211).

Measurements

Socio-demographics and depressive symptom severity

During diagnostic interviews using the M.I.N.I, patients
were asked about their demographic information, including
years of formal education, marital status, and employment
status. We assessed participant’s depressive symptoms using
the Korean version of the Beck Depression Inventory (BDI).**
In this study, the BDI (Cronbachs a=0.919) scores showed
good internal consistency.

BIS/BAS

We used the BIS/BAS to assess individual differences in
the sensitivity of the behavioral activation system and behav-
ioral inhibition system.'* The BIS/BAS scale consists of 20
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self-rated items using a 4-point Likert scale (1=very true for
me, to 4=very false for me). The items were combined to
compose one BIS scale, which addresses reactions to nega-
tive events, such as criticism. There were also three BAS
scales, Drive, Fun Seeking, and Reward Responsiveness, re-
lated to responses to rewarding stimuli. In the present study,
the items were grouped into used the two scales: BIS and
BAS. The score of BAS were summed from three subscales of
BAS, Drive, Fun Seeking and Reward Responsiveness. The
internal consistency reliability coefficients for the BIS and
BAS scales (Cronbach’s alpha) were between 0.832 and 0.876.

Childhood trauma

Childhood abuse and neglect were assessed using the
Childhood Trauma Questionnaire (CTQ).” This question-
naire is a 28-item self-report inventory that assesses the fol-
lowing five types of potential trauma experienced by a child
or teenager: emotional abuse, physical abuse, sexual abuse,
emotional neglect, and physical neglect. The items are rated
on a 5-point frequency scale (1=never true to 5=very often
true). The scores were added to yield a total score for each
type of trauma, ranging from 5 to 25. Higher scores indicate
greater severity. In this study, the total CTQ score displays
good internal consistency (Cronbach’s a=0.923). The Cron-
bach’s alpha values for emotional abuse, emotional neglect,
physical abuse, physical neglect, and sexual abuse were 0.834,
0.939, 0.865, 0.663, and 0.836, respectively.

Adult attachment style

We assessed the severity of the different styles of insecure
attachment using the Experiences in Close Relationships
Questionnaire (ECR).® The ECR is a 36-item questionnaire
that assesses adult attachment using a 5-point Likert scale
(1=strongly disagree to 5=strongly agree). Participants were
asked to respond to the questionnaire while considering how
they generally experienced their relationships with their
partner. The items were grouped into two scales: attachment
anxiety and attachment avoidance. In this study, the Cron-
bach’s alpha values for the attachment anxiety and avoidance
scales were 0.909 and 0.853, respectively.

Data analysis

Our main predictive variables were the sensitivity levels of
the behavioral inhibition system and the behavioral activa-
tion system. The moderating variables were four types of
childhood trauma, and the dependent variables were attach-
ment anxiety and attachment avoidance (Figure 1).

We obtained descriptive statistics via frequency analysis in
order to examine the characteristics of the participants. To
determine whether all of the data met the assumption of a
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normal distribution, we examined the skewness and kurtosis
of the main variables. We found that the absolute values of
skewness and kurtosis were not =+2. We conducted multiple
regression analyses to explore the associations between the
two dimensions of adult attachment styles and other factors
(demographic factors, depressive symptom severity, child-
hood trauma, and BIS/BAS system sensitivity).

To test for a moderation effect, we performed hierarchical re-
gression analysis, as suggested by Aiken and West.”” When in-
teraction terms are included in a regression model, the effect of
multicollinearity may be problematic. Therefore, we produced
an interaction term by mean-centering the sum of the scores of
the predictive variables (BIS/BAS system sensitivity) and the
moderating variable (childhood trauma). We first entered the
predictive and moderating variables into the model. Next, we
simultaneously included the predictive variables, moderating
variable, and interaction terms to examine their effects on the
dependent variables, attachment anxiety, and attachment
avoidance. To examine the pattern of the moderation effect, we
performed simple slope analysis. All analyses were performed
using SPSS 22.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Participant characteristics

Participant demographics are presented in Table 1. The
mean participant age was 35.49 (£13.33) years, and 54.5%
were female. A total of 38.9% participants were separated or
divorced. The mean length of education was 13.53 years
(£3.97). In the questionnaire, 30.5% of participants reported

Temperament

X ——»

Adult attachment
style

Attachment
avoidance

Attachment
anxiety

Childhood trauma

Figure 1. Hypothesized model about interrelation among BIS/
BAS sensitivity, childhood trauma and adult attachment style.
BAS: behavioral activation system, BIS: behavioral inhibition
system.



unemployment. The mean BDI score was 26.00 (£12.27).
The mean BAS and BIS subscores were 34.03 (£6.47) and
22.72 (£3.52), respectively. The mean CTQ total score was
45.27 (£15.79). The mean subscores of emotional neglect,
emotional abuse, physical neglect, physical abuse, and sexual

Table 1. Demographic characteristics of participants

Characteristic Mean=£SD (%)
Age 35.49+13.33
Gender (female) 54.5%
Educational year 13.5313.97
Employment status (unemployment) 69.5%
Marital status (married/cohabited) 38.9%
Depression (BDI) 26.00+12.27
Behavioral activation system (BAS) 34.03+6.47
Behavioral inhibition system (BIS) 22.72%+3.52
Childhood trauma (CTQ) 45.27+15.79
Emotional neglect (CTQ_EN) 22.19+8.69
Emotional abuse (CTQ_EA) 9.0614.91
Physical neglect (CTQ_PN) 8.121+3.46
Physical abuse (CTQ_PA) 9.03+4.72
Sexual abuse (CTQ_SA) 6.351+3.04
Attachment anxiety (ECR_anxiety) 51.87+12.80
Attachment avoidance (ECR_avoidance) 54.90+12.27
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abuse were 22.19 (£8.69), 9.06 (£4.91), 8.12 (£3.46), 9.03
(£4.72), and 6.35 (+3.04), respectively. The mean ECR anxi-
ety subscore was 51.87 (£12.80), and the mean ECR avoidant
subscore was 54.90 (+12.27).

Correlations between attachment style and other
factors

Table 2 summarizes the result of multiple regression analy-
ses regarding the associations between two dimensions of at-
tachment styles and other clinical factors. Depressive symptom
severity was positively correlated with degree of attachment
anxiety ($=0.150, p<0.05) and attachment avoidance ($=0.152,
p<0.05). The BAS score was positively related to attachment
anxiety ($=0.162, p<0.01), but negatively associated with at-
tachment avoidance ($=0.259, p<0.001). The BIS subscore was
positively correlated with attachment anxiety ($=0.468,
p<0.001). There was no significant association between BIS
sensitivity and attachment avoidance. Among the four sub-
types of childhood trauma, emotional neglect was the only
type that was significantly related to attachment anxiety
(B=0.214, p<0.01) and attachment avoidance ($=0.169,
p<0.05).

Table 2. Demographics, temperament, childhood trauma and other clinical factors associated with two dimensions of attachment insecurity

Attachment anxiety Attachment avoidance
B SE B B SE B

Demographics

Age -0.07 0.07 0.07 -0.10 0.07 -0.11

Gender (female) -1.30 1.37 -0.50 -1.37 1.35 -0.06

Educational year -0.55 0.55 -0.05 0.20 0.56 0.02

Employment status (unemployment) 0.04 0.51 0.00 0.69 0.50 0.09

Marital status (married/cohabited) -1.18 1.31 -0.06 0.16 1.28 0.01
Clinical symptoms

Depression (BDI) 0.17* 0.07 0.15 0.14* 0.06 0.15
Temperament

Behavioral activation system (BAS) 0.34* 0.11 0.16 -0.44% 0.11 -0.26

Behavioral inhibition system (BIS) 1.77% 0.22 0.47 0.10 0.21 0.03
Childhood trauma

Emotional neglect (CTQ_EN) 0.33* 0.11 0.21 0.22* 0.10 0.17

Emotional abuse (CTQ_EA) 0.04 0.20 0.02 0.10 0.20 0.05

Physical neglect (CTQ_PN) -0.28 0.25 -0.07 0.40 0.24 0.13

Physical abuse (CTQ_PA) -0.16 0.17 -0.06 -0.03 0.17 -0.01

Sexual abuse (CTQ_SA) 0.05 0.24 0.01 0.10 0.23 0.03

*p<0.05, 1p<0.01
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Table 3. Interaction effect of behavioral activation system/behavioral inhibition system and childhood emotional neglect on two dimensions

of attachment insecurity

Attachment anxiety Attachment avoidance
B B t R? AR? F B B t R? AR? F

Constant 52.13 79.53 0.25 0.02 23.74t  54.69 96.62 0.23 0.00 21.67t
Depression 045t 042 8.09 022t 0.24 4.58
Behavioral 039" 019 368 044t 026  -5.15

activation system (X)
Childhood 024* 015 298 0301 023 439

emotional neglect (2)
XZ 0.03* 0.14 2.71 0.27 -0.00 -0.02 -0.38 0.23
Constant 52.02 85.81 0.38 0.00 45461 54.50 95.00 0.18 0.01 16.83F
Depression 0.20t  0.19 021t 0.24 3.97
Behavioral 1.75% 0.49 9.22 0.20 0.07 1.12

inhibition system (X)
Childhood 0.20* 0.14 2.84 0.341 0.27 5.01

emotional neglect (2)
XZ 0.00 0.00 0.10 0.38 0.04 0.10 1.84 0.19

*p<0.05, p<0.01

Table 4. Simple slope analysis about moderation effect of emotional neglect in the relationship between BAS sensitivity and attachment

anxiety

Emotional neglect b s.e t LLCI (b) ULCI (b)
-1SD 0.12 0.16 0.75 -0.19 0.43
M 0.39 0.11 371 0.18 0.60
+1SD 0.66 0.13 5.09 0.41 0.92
Moderating effect of childhood trauma on the 60 -
relationship between attachment style and BIS/BAS
system sensitivity 581

Based on the results of multiple regression analyses, we
analyzed the moderating effect of emotional neglect on the *r
relationship between BIS/BAS sensitivity and attachment ‘g 541
style (Table 3). g

The moderating effect of emotional neglect was significant g 27
in the relationship between BAS sensitivity and attachment g sl
anxiety ($=0.140, p<0.01). To examine the pattern of the = —
moderating effect, we calculated the dependent value ac- 48
cording to three different levels of childhood emotional ne- Childhood emotional neglect
glect (Mean, Mean+1SD, Mean-1SD) using regression equa- or o Low = Middle - High
tions (Table 4, Figure 2). There was a significantly positive 4

association between BAS sensitivity and attachment anxiety
in groups with high [b=0.66, p<0.01, 95% CI (0.41, 0.92)]
and moderate [b=0.39, p<0.01, 95% CI (0.18, 0.59)] levels of
childhood emotional neglect.

DISCUSSION

Prior evidence suggests that individual differences in attach-
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Low Middle High
Behavioral activation System

Figure 2. Interaction effect of BAS sensitivity and childhood emo-
tional neglect on adult attachment style.

ment patterns are important factors that affect widespread
mental health problems, including depression. However, there
was previously no information regarding which factors affect
an individual’s attachment pattern. Several factors, including



temperament (such as BIS/BAS sensitivity) and early life trau-
matic experience, have been previously investigated with
mixed results."™" Based on this background, our study investi-
gated the interrelationships among BIS/BAS sensitivity, child-
hood trauma, and adult attachment styles.

We found that attachment avoidance was only negatively
correlated with BAS sensitivity. In contrast, attachment anxi-
ety was positively correlated with both BIS and BAS sensitivi-
ty. The negative association between BAS sensitivity and at-
tachment avoidance was consistent with the findings of
several previous findings."*"” Attachment avoidance was asso-
ciated with the reduction of positive emotional experiences,
devaluation of intimate relationships,” and lower satisfaction
withrelationships." These findings suggest that low sensitivity
to rewards extends to the evaluation of one’s attachment fig-
ure as less rewarding. This evaluation may be linked to the
avoidant attachment’s discomfort with intimacy.

In partial support of the hypothesis and previous findings,
attachment anxiety was positively correlated with both BIS and
BAS sensitivity. Previous studies suggested that BIS sensitivity is
more strongly associated with attachment anxiety than it is to
attachment avoidance. This finding is also is consistent with our
results.”*® Furthermore, previous studies found that attach-
ment anxiety was related to more sensitive threat perception in
relationships and greater ambivalence. In contrast, attachment
avoidance was associated with low sensitivity to reward percep-
tion and decreased level of ambivalence.”” However, the previ-
ous findings regarding attachment and BAS sensitivity were in-
consistent. In one study, attachment anxiety appeared to be
weakly negatively associated with BAS sensitivity."* Consistent-
ly, other studies have suggested that BAS sensitivity and attach-
ment anxiety arepositivelycorrelated.” Individuals with high
levels of attachment anxiety are inclined to attempt to resolve
relational problems, using both approach and distancing strate-
gies.*"*> Such tendencies of an anxious attached person might
be associated with a high sensitivity of both BIS/BAS. In con-
trast, the literature consistently and specifically suggests that
people with avoidant attachment seek interpersonal distance in
stresstul or threatening situations. Such characteristics of avoid-
ant attachment might be specifically associated with low sensi-
tivity of the BAS.

Emotional neglect was the only type of childhood trauma
that was significantly associated with both dimensions of in-
secure attachment styles. Emotional neglect occurs when a
caregiver overlooks the signs that a child needs comfort or at-
tention. It includes a range of behaviors including withhold-
ing love, constant belittling, denying needs for interacting,
failing to express positive feelings to a child, and refusing to
provide necessary psychological care.”” Some theorists have
suggested that childhood emotional neglect can have particu-
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lar psychological meanings, such as rejection and abandon-
ment by the parent as a key attachment figure. In contrast,
abusive trauma does not have these psychological meanings.**
Such negative interactions with parents can leave a child feel-
ing uncertain about the availability of a protective figure in
times of trouble.”® The internal working model based on early
neglect experience may be linked to insecure attachment.
Several empirical studies have suggested that childhood emo-
tional trauma is a vulnerable factor for insecure attachment.
However, there are mixed results regarding whether specific
types of childhood trauma have different effects on attach-
ment anxiety and attachment avoidance. Several community
studies have suggested that childhood emotional neglect is re-
lated to anxiety and depressive symptoms, mediated by at-
tachment anxiety.”**>* Other studies have reported that emo-
tional abuse was associated with schizotypy and partially

% Con-

mediated by both dimensions of insecure attachment
sidering that childhood emotional neglect was a more impor-
tant factor in adulthood depression than were other types of
childhood trauma,’®* the participants’ characteristics (poten-
tially with clinically significant depressive symptoms) may
have influenced our results. Further studies are needed to in-
vestigate how specific types of childhood trauma are related
to attachment style in individuals with clinically significant
mental illness.

Our findings suggest that individuals with high BAS sensi-
tivity are more susceptible to anxious attachment styles under
childhood emotional neglect. Inferring the reinforcement sen-
sitivity theory, individuals with high BAS sensitivity tend to
have reward-guided approach behavior.”® Under a severely
emotionally neglected environment in which there are little
opportunities to receive positive rewards, individuals may suf-
fer from severe distress. This distresstul foundation can cause
such individuals to lose confidence that they will have a pro-
tective figure during stressful times. This thinking ultimately
creates attachment anxiety. To the best of our knowledge, no
prior studies have examined the interaction effect between
BIS/BAS sensitivity and childhood traumatic experience on
adult attachment styles. A larger, longitudinal study is needed
to confirm the interrelationship among BIS/BAS sensitivity,
childhood trauma, and adult attachment style.

Limitations

This study has several limitations. First, this was a cross-sec-
tional study that concurrently assessed measurements. To es-
tablish causal relationships, there is a need for future longitudi-
nal studies that follow children who are experiencing early life
traumas. In particular, prospective studies that serially assess
early childhood temperament, adulthood attachment style,
and mental health outcomes would be informative. Another
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limitation of this study is that all variables, including child-
hood trauma, were assessed with self-reports. It is possible that
depressive symptoms distorted the mental representations of
patients’ temperament, attachment styles, and memories of
trauma. Furthermore, the reliability of the childhood trauma
questionnaire subscore for physical neglect was limited in the
present study. Prior studies found similar results regarding the
internal consistency of the physical neglect subscore. There-
fore, our results should be interpreted with caution. Third, we
did not evaluate other factors related to childhood trauma,
such as trauma timing or length or the victims’ relationships
with the perpetrators. Such factors may also influence current
symptom severity.

Conclusion

Despite its limitations, this study provides interesting clini-
cal results regarding the interrelationship of temperament,
early life trauma, and adult attachment styles. Specifically,
lower BAS sensitivity characterizes adult attachment avoid-
ance, while greater BIS/BAS sensitivity was linked to attach-
ment anxiety. Among childhood trauma, emotional neglect
contributed to both dimensions of insecure attachment. Our
results support a model in which the interaction effect of
BAS sensitivity and emotional neglect is related to adult at-
tachment style. These findings affirm the links among more
basic motivational systems, early traumatic experience, and
attachment behavioral patterns. Therefore, these results
deepen the understanding of individual differences in adult
attachment styles from a temperament-traumatic environ-
ment standpoint.
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