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Attentional Bias Modification for Pain: a Systematic
Review and Meta-analytic Investigation

Hyun Kyung Yoo Sungkun Cho'

Department of Psychology, Chungnam National University, Daejeon, Korea

Despite the increasing need to investigate the efficacy of attentional bias modification for pain (ABM-P) in pain-related situa-
tions and organize the accumulating research, only a few systematic reviews or meta-analyses have been conducted so far.
This study aimed to confirm the clinical efficacy of ABM-P and to integrate the existing literature. This study followed the
PRISMA guidelines. We searched the literature through PubMed, ScienceDirect, the Cochrane library, Springer, and Pro-
Quest and also conducted a manual search. A total of 549 works were identified. Eleven articles (12 studies) were included in
the systematic review, and meta-analysis was conducted with six articles (seven studies). These results demonstrate that
ABM-P is effective in alleviating pain intensity. The effect of the ABM-P was inconsistent regarding emotion and attentional
bias. This inconsistent finding implies that ABM-P has a partial effect on emotion and attentional bias.

Keywords: attentional bias modification (ABM), attentional bias, pain, pain experience, meta-analysis, systematic review

Introduction

As a chief function of pain is detecting warning signals of bodily
threats, it seems natural and adaptive to allocate more attention
to pain-related information (Van Damme et al., 2002). Neverthe-
less, maladaptive, excessive selective attention, termed attentional
bias (AB) appears in some situations (Sharpe, 2014). Previous me-
ta-analyses underpinned the presence of AB in both healthy indi-
viduals and in acute and chronic pain patients (Crombez et al.,
2013; Todd et al., 2018; Broadbent et al., 2021). Because of its detri-
mental effect on pain experience, AB has been stressed as a point

of clinical intervention. AB contributes to higher pain perception

Correspondence to Sungkun Cho, Department of Psychology, Chungnam
National University, 99 Daehak-ro, Yuseong-gu, Dajeon, Korea; E-mail:
sungkunc@cnu.ac.kr

Received Feb 11, 2022; Revised Jul 16, 2022; Accepted Jul 18, 2022

This work was supported by research fund of Chungnam National University in 2021.
This manuscript is a revision of the Ist author’s master’s thesis from Chungnam National
University.

(© 2022, Korean Journal of Clinical Psychology. This is an open-access article distributed

el under the terms of the Creative Commons Attribution Non-Commercial License (http:/
creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

61

and impairment of daily functioning regardless of pain intensity
(McCracken, 1997). In addition, patients who report a more
marked AB experience a greater impact of pain intensity on dis-
ability and cognitive functions in everyday life (Van Ryckeghem et
al, 2013).

Several theories provide explanations the development and main-
tenance of AB. The vigilance-avoidance model suggests that threat-
ening stimuli automatically draw attention, and subsequently, at-
tentional avoidance ensues in the pursuit of relieving negative emo-
tions caused by threats (Mogg et al., 2004). The fear-avoidance
model also emphasizes the role of AB (Vlaeyen & Linton, 2000).
In this model, a catastrophic interpretation of the pain makes an
individual attempt to avoid it. When an individual acts to avoid
pain, pain-related stimuli attract more attention.

Since psychological aspects comprise a large part of the pain ex-
perience, the importance of psychological interventions has been
high lighted in the context of pain management (Hylands-White
et al., 2017). Cognitive behavioral therapy is a well-established
psychological intervention for pain, though, there is an increasing

demand for more cost- and time-efficient cognitive interventions
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(Eccleston, 2001). In line with this need for new approaches, atten-
tion bias modification (ABM) has been suggested as a promising
alternative based on its successful use for various disorders (Beard,
2011; Browning et al., 2012; Schoorl et al., 2013; Cox et al., 2014).
ABM is a computerized training program designed to reduce
excessive attention to threat-related information (MacLeod &
Mathews, 2012) by decreasing the automatic attention given to
threat stimuli and strengthening attention control with relatively
little cognitive effort (Paulewicz et al., 2012; Mogg & Bradley,
2016).

McGowan et al. (2009) tried the first form of ABM for pain
(ABM-P) with pain related words and confirmed its promising ef-
fect on pain perception. Since then, ABM-P targeting hypervigi-
lance has been shown to affect pain intensity, pain-related disor-
ders, emotion, and AB (Carleton et al., 2011; Carleton et al., 2020).
However, some questions have been raised about the efficacy of
ABM-P. A growing body of literature reports the null effect of
ABM-P (Van Ryckeghem et al., 2018; Carleton et al., 2020). Fur-
thermore, its therapeutic mechanism remains uncertain owing to
the ill-defined pattern of AB in the chronic pain population (Bar-
Haim et al,, 2007). Previous meta-analyses also reported a blended
effect size of ABM (Beard et al., 2012; Mogoase et al., 2014; Price et
al,, 2017). These inconsistent findings suggest the need for an in-
depth exploration of the efficacy of ABM-P.

Although researchers have previously conducted systematic re-
views and meta-analyses of ABM-P, there is still insufficient evi-
dence of its effectiveness. For instance, Bowler's (2015) dissertation
offers a systematic review and meta-analysis with only four arti-
cles as subsidiary results. Todd et al. (2015) reviewed six articles
but only reported the effect size for each study, without synthesiz-
ing them. They also included other intervention types (e.g., Wells’
attention training task and mindfulness). Since attention is a cru-
cial component of the cognitive behavioral approach to pain man-
agement (Morley et al., 2004), it is necessary to establish clear evi-
dence for the clinical application of ABM-P through a comprehen-
sive investigation. Despite the small number of studies on ABM-P
compared to other disorders, we must assess its clinical efficacy
and suggest a way forward. Therefore, we conducted a preliminary
systematic review and meta-analysis. In this study, we aimed to

synthesize the current findings and limitations of ABM-P and ex-
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plore the direction of future ABM-P research.

Materials and Methods

Literature Search

This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analysissystems (PRISMA). Potentially rele-
vant studies for systematic review and meta-analysis were
searched for through PubMed, ScienceDirect, the Cochrane Li-
brary, Springer, and ProQuest electronic databases published up
until January 2022. Registered trials were not included. The search
terms are as follows: “attentional bias modification,” “attentional
bias training,” “cognitive bias modification” combined with “pain”
by “AND.” We also performed a manual search, inspecting the
references of systematic reviews of ABM to find missing relevant

literature.

Inclusion and Exclusion Criteria

Studiesthat met the inclusion criteria were included in the system-
atic review. (1) The participants were adults over 18 years old; (2)
the study used an ABM intervention; (3) the study was designed to
compare the ABM condition with another active treatment or
control condition; (4) the study was written in English; (5) the study
measured pain outcomes; and (6) the study’s full-text article was a
vailable. Besides the criteria above, the studies presenting data al-
lowing the computation of effect size were included in the meta-
analysis. Three researchers independently screened the relevant

literature.

Quality Assessment

The Risk of Bias2 (RoB2) tool was used to assess the quality of the
literature (Sterne et al., 2019). Three researchers independently
conducted thequality assessment. Five domains of bias were ex-
plored as follows: “Bias arising from the randomization process,”
“Bias due to deviations from intended interventions,” “Bias due to
missing outcome data,” “Bias in the measurement of the outcome,”
“Bias in selection of the reported result,” and “Overall bias.” The
studies were evaluated in the range of “High risk of bias,” “Some

concerns,” and “Low risk of bias.”
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Data Analysis

Data for thesystematic review were extracted on the researcher,
publication year, participants, comparison group, features of ABM
training, follow-up, outcome variables, and measurement scales.
Meta-analysis was performed by R3.5.2. To compare each outcome,
the standardized mean difference was calculated. Because Cohen’
s d can be overestimated in small samples, we used Hedgesg with
a 95% confidential interval (CI) as the effect size measure. The
random-effect model was applied because ofthe heterogeneity of
study populations. The degree of heterogeneity was assessed by

using the Higgins' I.
Results
Literature Selection

From the initial search, 549 articles were found, and seven more

were added following a manual review of references. After remov-
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ing duplicates, irrelevant articles were excluded from the initial
screening of titles. A total of 32 articles were identified as potential-
ly eligible for screening. As the following step, research abstracts
were screened, leaving 12 studies, and three studies were excluded
because the full-text articles were unavailable. Finally, when we
examined full-text articles, eight studies did not meet the inclu-
sion criteria for the following reasons: one study did not use a
comparison group, four studies did not carry out ABM-P, two
studies were an editorial/commentary articles, and one study was
duplicated because it was a dissertation that was also published in
a journal. If the data for the meta-analysis were not presented, the
authors were asked for the data by e-mail. Finally, a total of 11 arti-
cles (12 studies) were included in the systematic review. The meta-
analysis was conducted on six articles (seven studies), excluding
five studies that did not present appropriate results for meta-anal-

ysis. Figure 1 summarizes the literature selection process.

Identification of studies via databases and registers ( Identification of studies via other methods
Records removed before screening:
g Duplicate records removed Records identified from:
= Records identified from: (n=103) Websites (n=5)
sﬁ Databases (n=>549) »| Records marked as ineligible by Organisations (n=0)
g Registers (n=0) automation tools (n=411) Citation searching (n=2)
= Records removed for other reasons etc.
(n=0)
o) ¢
Records screened | Records excluded
(n=32) o (n=17)
. Y
£ } . .
g Reports sought for _ Reports not retrieved Reports sought for retrieval Reports not retrieved
o retrieval (n=12) (n=3) (n=7) (n=0)
’ \ :
Reports assessed for Reports excluded: Reports assessed for Reports excluded:
eligibility (n=7) No comparison group (n=1) eligibility (n=4) Did not carry out ABM-P
— Did not carry out ABM-P (n=2) (n=2)
¢ Editorial/Commentary (n=1) Editorial/ Commentary
o)
Studies included in (n=1)
9 review (n=11)
9
E Y
- Studies included in
meta-analysis (n=6)

Figure 1. PRISMA flow diagram of systematic review and meta-analysis.
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Table 1. Continued
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Randomization/

Authors

66

Comparison

Participants

Meta

Outcomes

AB assessment

Follow-up Measure

ABM-P

mlinded/
counter-balanced
ABM leading vs.

Age M (SD)

(Publication
year)

group

N)

= Pain intensity

Not measured

Dot-probe =NRS

Randomized/

ABM leading: ABM trailing:

Old/chronic

Hasegawa

= Pain catastrophizing

= Depression
= Anxiety

= PCS

task

77.9 (7.0) 79.9 (5.9) ABM trailing no blinging/
X

pain (36)

etal. (2021)

= FABQ
= HADS

= SSS-8

not presented
Stimuli: image

= avoidance thinking
= burden of physical

Present time: 500 ms

Trials: 128

« EQ-5D-3L
= CS-30 task

= TUG

symptom
= health-related quality of

Session: 24

(2 sessions/week:

12 weeks)
With 12 weeks

life
= physical function

normal

intervention

30-second chair-stand

Brief Pain Inventory-Short form; CS-30=

Brief Pain Inventory; BPI-SF
Depression, Anxiety, Stress Scale-42; EQ-5D-3L

Fear of Pain Questionnaire; FPQ-SF
Ilness/Injury Sensitivity Index-Revised; IB

Revised Orebro Musculoskeletal Pain Questionnaire; PASS-20

Pain Vigilance and Awareness Questionnaire; RDQ

Anxiety Sensitivity Inventory-3; BPI

Depression, Anxiety, Stress Scale-21; DASS-42

Attentional Control Scale; ASI-3=

Attentional bias; ACS=

AB=

EuroQol 5 Dimension-3Levels-Questionnaire;

Cold pressor task; DASS-21
Fear-avoidance beliefs Questionnaire; FPQ-III

Hospital Anxiety and Depression Scale; ISI-R

Scale; OMPQ

PVAQ

SSS-8

test; CPT
FABQ
HADS

=Revised-Fibromyalgia Impact Questionnaire;

Fear of Pain Questionnaire-Short form; FIQR

Numeric Rating

Pain Self-Efficacy Questionnaire;

State-Trait Anxiety Inventory-Trait version;

Mcgill Pain Questionnaire-Short form; NRS
Pain Catastrophizing Scale; PSEQ
State-Trait Anxiety Inventory; SATI-T

Visual analog scale.

Interpretation bias; MPQ-SF=

Pain Anxiety Symptoms Scale-20; PCS

Roland Morris Disability Questionnaire; STAI=

Time up & Go test; VAS =

=Tampa Scale for Kinesiophobia; TUG =

Somatic Symptom Scale-8; TSK

Characteristics of the literature included.

Table 1 presents the characteristics of the studies. Among the 12
studies (11 articles) included in the systematic review, seven were
pain patient studies. There were two studies on fibromyalgia, four
on chronic pain such as low-back pain, and one on acute pain. The
other five studies were on experimentally induced acute pain en-
gendered in healthy adults using the cold pressor task (CPT). The
total sample size of the studies included in the systematic review
was 382 (M= 66.58, SD = 36.29). Of the 12 studies, five studies com-
pared the ABM-P group and control groupand two compared
ABM-P with another active treatment (e.g., cognitive behavioral
therapy) or combined treatment. The other five studies were com-
paring different ABM paradigms. In all the studies, the dot-probe
task was used for attention training. Word stimuli were used for
training in eight studies, and image stimuli were used in three stud-
ies, and both stimuli in one study. In the six studies, a single session
AMB-P was applied. For the multi-session studies, one study used
four, five, and 24 sessions each and three studies used eight sessions.
The stimulus presentation time was 500 ms in allstudies. Only one
study used two different presentation times (500 ms and 1,250 ms).
The number of trials varied in therange of 160 to 420 trials, with
320 trials being the most common (in four studies). For AB mea-
sure, all studies used the dot-probe task. Only one study attempted
to determine accurate attention patterns, additionally using an eye
tracker. Pain outcomes weremeasured in all studies. Most of the
studies used emotion as an outcome variable (eight studies). De-
pression was assessed in six studies, and anxiety/pain anxiety, in

seven studies. Seven studies assessed AB as an outcome variable.

Quality Assessment

Figures 2 and 3 present the results for RoB2. Most studies were at
low for “Bias arising from the randomization process” (11 studies).
The risk of “Bias due to deviations from intended interventions”
was 8 at low, and two studies had some concerns. All studies were
atlow in both “Bias due to missing outcome data” and “Bias in se-
lection of the reported result.” In “Bias in the measurement of the
outcome,” 10 studies were at low, one study had some concerns
and was high accordingly. For “Overall bias,” seven studies were
categorized as low risk of bias, four as some concerns, and one as

high risk of bias.
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Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data
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I < o

H Low risk of bias

0% 25%

Figure 2. Summary plot of ROB2 assessment.

50% 75% 100%

Risk of bias domains

Study

Domains:

Judgement

® Hin

. Some concerns

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. . Low

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Figure 3. Traffic light plot of ROB2 assessment.

Systematic Review

Effect of ABM—P on Pain Outcomes

Of the 12 studies, nine showed a significant effect of ABM-P on
pain outcomes. With healthy adults, there were consistent results

that ABM-P can improve pain outcomes. Healthy adults reported
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lower pain intensity at the 30s point and a higher pain threshold
(Bowler et al.,, 2017; McGowan et al., 2009; Sharpe et al,, 2015) in
CPT after disengagement training from pain words. In contrast, a
study that comparing different training conditions confirmed the

opposite results. Participants who were trained to engage affec-
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tive-pain words reported a higher pain threshold than the disen-
gagement training group (Todd et al., 2016). Most of the findings
were depicted a null effect on pain tolerance (McGowan et al.,
2009; Sharpe et al., 2015; Todd et al., 2016) except one (Bowler et
al,, 2017). This means that ABM-P has a positive effect on pain in-
tensity and pain threshold, but its impact on pain tolerance was
found to be limited.

On the other hand, there were mixed results in pain patient
studies. Several studies found that ABM-P decreases pain intensity
in the short term (Carleton et al., 2011; Sharpe et al., 2012; Carleton
et al,, 2020). However, the long-term effects of ABM-P on pain in-
tensity showed contradictory results. Among the four longitudinal
studies, only one study reported a significant effect of ABM-P. Af-
ter a single session of ABM-P, patients with acute pain reported
lower average/current pain intensity and fewer pain days than the
control group in the 3 months follow-up (Sharpe et al., 2012). The
effect of ABM-P was not maintained in 1 month follow-up with
chronic pain patients although a longer treatment session was de-
ployed (eight sessions). Moreover, some findings showed a signifi-
cant reduction in pain intensity even in the placebo control group
(Carleton et al., 2011; Carleton et al., 2020).

Additionally, some studies attempted to examine whether a
combined treatment or another treatment entirely can change
pain outcomes more effectively. When comparing ABM-P with
CBT, there was a significant effect on pain intensity for both treat-
ments (Babai et al., 2016), but CBT was found to be more helpful in
alleviating pain intensity in patients with chronic pain than ABM-
P. The CBT+ABM-P treatment combination was not found to be
superior to the CBT+control training. Another study examined
the effect of ABM-P+tDCS (transcranial direct current stimula-
tion) treatment (Shiasy et al., 2020). ABM-P can reduce pain, re-
gardless of its use in tDCS. Nevertheless, the effect of treatment
persisted longer in combined treatment than with ABM-P alone.
The results were showing null effects, even if multi-session ABM-P
was applied with additional treatmentin patients with chronic
pain (Hasegawa et al., 2021; Sharpe et al., 2012). In summary,
ABM-P affects pain, and this analgesic effect would be more help-
ful when used in combination with other psychological/medical

interventions.

68

Effect of ABM—P on Attentional Bias

Of the seven studies, four identified the effect of ABM-P on reduc-
ing attentional bias. As a treatment for improving the ability to
disengage from pain-related stimuli in patients with chronic pain,
ABM-P was helpful compared with placebo or tDCS treatment
(Shiasy et al., 2020). Training in ABM-P also showed a significant
effect on changing attentional bias in a healthy adult study. When
participants are trained to engage or disengage from pain-related
stimuli, the pattern of attention was changed according to the
training directions (McGowan et al., 2009; Sharpe et al., 2015).
Todd et al. (2016) found a significant decrease in the eye move-
ment index, although it was not always effective in addressing AB.
In contrast, five findings demonstrated disappointing results of
ABM-P both in healthy adults and patients with pain (Sharpe et
al,, 2012; Bowler et al., 2017; Van Ryckeghem et al., 2018; Carleton
etal., 2020; Hasegawa et al., 2021).

Relationship Between AB Change and Pain Outcomes

Only four out of 12 studies investigated whether the effect of ABM-
P on pain outcomes was due to the change in AB. In healthy adults,
pieces of evidence show that a change of AB leads to an improve-
ment in pain outcomes. The changes in AB and pain threshold
were positively correlated (Todd et al., 2016), and also in pain tol-
erance (Bowler et al. 2017). Moreover, when participants took a
longer time to pay attention to affective-pain stimuli, they report-
ed higher distress at pain tolerance (Todd et al., 2016), and pain in-
tensity (Sharpe et al., 2015). These findings suggest that attempts
to distract from affective-pain stimuli can, paradoxically, cause
more painful experiences. Nevertheless, AB change and pain out-
comes were not significantly correlated in patients with chronic
pain (Carleton et al., 2020). This result implies that AB may only

be associated with pain outcomes in healthy adults.

Effect of ABM—P on Emotion

Of the eight studies that used emotion as an outcome variable, five
confirmed that ABM-P affects emotions. The effect of ABM-P on
discomfort was not significant (Van Ryckeghem et al., 2018). In
addition, when applying engagement training to affective-pain
words, an aversive effect on higher distress in terms of pain toler-

ance was observed (Todd et al,, 2016). In patients with acute pain,
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ABM-P did not affect emotional outcomes. However, anxiety sen-
sitivity decreased when ABM-P was used with CBT. The findings
imply that ABM-P would not be effective on its ownin changing
the emotional experience of acute pain.

In chronic pain patients, there are several indications that ABM-
P affects emotions. Anxiety sensitivity and pain-related fear dimin-
ished after training (Carleton et al., 2011; Sharpe et al., 2012). Car-
leton et al. (2020) found there was no difference between ABM-P

and the control group in emotional outcomes immediately after

Effect of ABM-P on pain intensity

Study TE seTE
Carleton et al. (2011) 0.28 0.4636
Sharpe et al. (2012)_study1 0.26 0.2694
Sharpe et al. (2012)_study2 0.43 0.3542

Bowler et al. (2016)_ABM-500 0.57 0.2714
Bowler et al. (2016)_ABM-1250 0.15 0.2711

Van Ryckeghem et al. (2018) 0.13 0.2595
Carleton et al. (2020) 0.04 0.1843
Hasegawa et al. (2021) 0.28 0.4217

Random effects model
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the training. Nevertheless, the effect of ABM-P on depression, anx-
iety, and stress manifested in follow-up. Another study investigat-
ing the effect of ABM-P in chronic low-back pain showed that
participants who received ABM-P reported lower anxiety and stress
than the control group, and this positive effect of ABM-P was main-
tained for 1 month (Shiasy et al., 2020). These results suggest that
the effect of ABM-P may not be expressed in the short term; how-
ever, it may take more time to manifest its effect on changing emo-

tional experiences in patients with chronic pain.
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Figure 4. Effect of ABM-P on pain outcomes.
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Meta—analysis

Effect of ABM—P on Pain Intensity

To investigate the overall effect of ABM-P on pain intensity, we
conducted a between-group meta-analysis on six studies that pre-
sented there sults of pain intensity (k=8). There was asmall and
significant effect size of ABM-P on pain intensity (Z=2.24, p=
0.025, Hedgesg = 0.22, 95% CI=[0.03-0.41]). This result shows
that ABM-P training has a greater effect than with the control
training group. The heterogeneity was not significant (I = 0%,
Q=3.22,df=7, p=0.864). Figure 4 presents the results of the me-

ta-analysis of pain intensity.

Effect of ABM—P on AB

Only three studies presented data available for the meta-analysis
(k=3). The analysis found that the effect size was not significant
(Z=0.40, p=0.687, Hedgesg=0.12, 95% CI=[-0.46-0.70]). The
heterogeneity was significant (= 0%, Q= 0.61, df=2, p=0.047).

Figure 4 presents the result of a meta-analysis on AB.

Effect of ABM—P on Emotions

A meta-analysis of the five studies that reported the results of emo-
tions was conducted. The variables included in the meta-analysis
were pain anxiety, pain-related fear, depression, anxiety, and un-
pleasantness (k=10). There was no significant effect size (Z=-0.09,
p=0.929, Hedgesg=-0.01, 95% CI=[-0.19-0.18]). The heteroge-
neity was not significant (P = 0%, Q=3.89, df=9, p=0.918). Fig-

ure 4 presents the result of themeta-analysis on emotions.

Discussion

The present study aimed to investigate the efficacy and limitations
of ABM-P through a systematic review and meta-analysis. Our re-
sults demonstrate that ABM-P has a significant small effect size
on pain intensity. In addition, the systematic review shows dis-
crepant results depending on the sample. In healthy adults, ABM-
P has positive effects whereas mixed results are found in patients
with chronic pain. The different results between samples may
stem from characteristics of the sample contributing to the mag-
nitude of AB. Several results of meta-analysis proposed that

chronic pain patients show higher AB than healthy adults (Schoth
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et al., 2012; Crombez et al., 2013; Todd et al., 2018). Low AB in
acute pain conditions can be easily modified, therefore, there is a
possibility of decreased AB resulting in an alleviation of pain in-
tensity.

The embodied defense model (Eccleston, 2018) explains the
mixed results of AB found in patients with chronic pain. This
model suggests that different protection stages work depending on
the condition of pain. When pain interrupts one’s awareness, level
2 protection operates and captures attention as a part of defensive
behavior. Nevertheless, when it becomes unavoidable, dissociation
occurs by protecting oneself with level 3 protection. Acute pain is
associated with level 2 protection (Broadbent et al., 2021), and-
chronic pain is the most representative example of an “unavoid-
able” condition that is related to level 3 protection. Attention man-
agement such as ABM-P may not work well in dissociative protec-
tion.

In our study, we observed the possibility of AB change through
attentional training in a systematic review, but the effect size was
not significant. This result verified the plasticity of AB, whereas
consistency and directions are still uncertain. As Todd et al. (2015)
mentioned, ABM-P studies have been conducted discursively with
too various variables. This may be a factor contributing to the lack
of consensus and standardization of ABM-P. In addition, no more
than three studies were included in the meta-analysis to confirm
the effect of ABM-P on attentional bias. Hence, more caution is re-
quired in generalizing the results of this study.

Regarding emotional outcomes, the long-term efficacy of ABM-
P in patients with chronic pain was found in the systematic review.
Some findings indicate that ABM has a null or paradoxically aver-
sive effect on the emotional outcomes (Baert et al., 2010; Bunnell et
al,, 2013; Kruijt et al., 2013). We also found a null effect of ABM-P
in the meta-analysis. This may be because we cannot include long-
term results due to the lack of longitudinal study. Only four stud-
ies followed up long-term outcomes of ABM-P, and no longitudi-
nal study met the criteria of the meta-analysis. Jackson et al. (2019)
study showed the long-term impact of AB in late attention on pain
intensity and disability; hence, ABM-P studies should be consider-
ing the prolonged influence of AB. Exploring the long-term effect
of ABM-P could allow a clear understanding of the emotional per-

spective of ABM-P.
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Despite the partial impact of ABM-P, the results of the present
study also highlight some limitations of ABM-P that need to be
discussed. First, it was unclear whether AB is the driver of the an-
algesic effect. Most studies have merely applied correlation analy-
sis to investigate the association between the changes in AB and
pain experiences. This allows only a fragmented understanding of
the treatment mechanism of ABM-P. Moreover, there is the possi-
bility that mechanisms other than AB change (e.g., attention con-
trol) are involved in the positive effect of ABM (Chen et al., 2015).
Second, the methodological problems of the dot-probe task may
influence the results of ABM-P. The test-retest reliability and in-
ternal consistency of the dot-probe task were both low (Dear et al,,
2011), and it does not seem sufficient to accurately measure the ef-
ficacy of ABM-P. Besides, the ways of attention training may hin-
der the efficacy of ABM-P. The traditional ABM-P focuses on
modifying hypervigilance in early attention. Although avoiding
threat stimuli can be a strategy for emotional regulation, in the
long-term, it causes repetitive brief exposure that interrupts the
processing of threat stimuli and maintains unstable emotional
states (Mohlman & Zinbarg, 2000; McNally, 2007).

Based on the limitations discussed above, a new theoretical,
methodological approach is required to enhance the efficacy of
ABM-P. Van Ryckeghem et al. (2019) proposed that cognitive bi-
ases such as AB should be understood in the context of function-
alcontextualism. The adaptive value of cognitive bias could be
change depending on the contextual factors. Under the control of
protective behaviors, AB serves as an adaptive mechanism to pro-
tect oneself. By contrast, when pain-related outcomes cannot be
regulated by counteracting threats, AB only plays an impeding
role in daily life. In line with this view, Mogg et al. (2017) suggested
that cognitive inflexibility such as AB is a contributor to AB.
Kuckertz et al. (2014) also showed that the plasticity of AB, which
reflects cognitive flexibility, serves as mediating role in ABM tar-
geting PTSD. Increasing cognitive flexibility, the ability that enables
one to change one’s cognitive bias to meet the demands of context,
is a bright alternative direction for clinical intervention (Tabor et
al,, 2020).

Additionally, combined intervention could be a hopeful ap-
proach for enhancing the efficacy of ABM-P. Along with cognitive

flexibility, targeting motivation might be a promising approach
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for modulating AB adaptively. Sun et al. (2016) demonstrated that
AB can be modified by motivational intervention. AB could be
modulated easily when individuals have an important goal (Sch-
rooten et al., 2012; Van Ryckeghem & Crombez, 2018). In the pro-
cess of pursuing important goals, an increase of adaptive inciden-
tally follows, and a motivational approach can supplement the
shortcomings of traditional ABM-P. Furthermore, other cognitive
biases (e.g., interpretation bias) that were known for interplaying
with AB have to be integrated into the cognitive bias modification
paradigm.

To overcome the methodological issues, eye tracking could be
an effective methodological approach for ABM-P. By using an eye
tracker, AB could be measured continuously and directly (Yang et
al,, 2013; Liossi et al., 2014). Notably, when dysphoric college stu-
dents received eye tracker-based ABM, they showed a change in AB
(Mobius et al., 2018). Another study demonstrated that eyetracker-
based gaze contingence feedback has a positive effect on modifying
maintaining attention in major depressive disorder (Shamai-Lesh-
em et al., 2021). Not only training methods but also stimuli can be
points of improvement. Instead of using a pair of monotonous stim-
uli, using stimuli describing specific real-life context would be
helpful to generalize training efficacy (AIMoghrabi et al., 2019).

Although this study integrates current findings of ABM-P, there
are some limitations. First, even with updated data, the number of
studies included in the meta-analysis was insufficient to elucidate
the effect of ABM-P. Because ofthe small number of studies, we
cannot consider various pain outcomes other than by using VAS.
Further studies must include other pain outcomes such as pain
threshold or pain tolerance. Second, we could not conduct Egger’s
regression test to examine the risk of publication bias because of
the lack of studies. Third, only studies written in English were in-
cluded. Literature published in English tends to show higher ef-
fects than other languages (Egger & Smith, 1998). It is difficult to
conclude whether the risk of bias was completely ruled out. Future
research, which covers plenty of findings of ABM-P would pro-
mote a profound understanding of ABM-P.

Despite these limitations, this study has implications for ABM-
P studies. We have updated the research data on ABM-P since the
last review covered only a few studies and was published before

2014 (Todd et al., 2015). Specifically, we covered the negative re-
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sults of recent studies, which enable an accurate examination of
the efficacy of ABM-P. Moreover, our work sheds light on the cur-
rent state of ABM-P studies. Although many studies have investi-
gated the effects of AB on pain, studies of ABM-P remain scarce.
This unbalanced state suggests that in practice ABM-P has been
overly dependent on a theoretical basis rather than empirical evi-
dence. Finally, the results of this study provide preliminary evi-
dence for the effects of ABM-P on pain experience and AB. These
findings indicate that the development of new interventions that

can contribute to effective pain management would be required.
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This study aimed to investigate the effect of compartmentalizing self-concept on depression. For this purpose, a three-way in-
teraction of compartmentalization, differential importance_revised (DI_R), and proportion of negative attributes_revised
(Neg_R) was examined. Depression (CES-D) and self-concept structure (S-SAT) were measured in 292 college students.
Analyses of the data showed that compartmentalization and DI_R had a main effect when Neg_ R was low. The more com-
partmentalized, the more depressed and the more important the negative aspect, the more depressed. However, when Neg R
was high, there was an interaction effect between compartmentalization and DI_R. Depression levels were higher in the posi-
tive compartmentalization group than in the positive integrated group. However, there was no significant difference between
the negative compartmentalization and integration groups. These results suggest that positive compartmentalization may be
associated with vulnerability to depression, and that integration may not always be associated with depression reduction. Fi-
nally, the clinical implications and limitations of the study are discussed.

Keywords: compartmentalization, integration, self-concept, depression

Introduction

The cognitive therapy theory of depression emphasizes the role of
negative self-concept. However, the negative self-concept of one-
self alone seems to have limitations interms of understanding de-
pression. For instance, depressed individuals perceived positive
and negative contents when they thought of a specific self-aspect,
but they experienced internal conflicts because they could not in-
tegrate them properly (Montesano et al., 2017). In other studies,

although depression groups perceived less positive content than
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anxiety groups, patients with depression perceived more positive
content than negative content (Dozois & Dobson, 2001; Dozois &
Frewen, 2006). These results suggest that even individuals with
depression do not lack positive concepts. Rather, it can be under-
stood that problems arise because positive and negative content is
not well integrated into depressive self-concepts. In sum, not only
the self-concept content, but also the self-concept structure, that
is, the method of organizing the positive and negative contents of
the self-concept, affects depression. This study attempts to explain
the characteristics of depression by focusing on compartmental-
ization (Showers, 1992), the structural variable of self-concept.
Compartmentalization theory assumes that self-concept con-
sists of a multi-dimensional structure. People can show various
self-aspects through situations, roles, and others, and some of
these may be more important, unimportant, positive, or negative.
Compartmentalization refers to the tendency to organize one as-
pect centered on positive content and the other on negative con-

tent when describing one's self-aspect (Showers, 1992). People with
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a high level of compartmentalization process their self-concepts as
either positive or negative (e.g,, I am friendly and warm as a
friend, but I am indifferent and cold as a daughter or son). Those
with a low level of compartmentalization are referred to as integrat-
ed. In this case, it is assumed that positive or negative content is
comprehensively recognized (e.g, as a lover, I am adorable, warm,
but also careless).

The results of self-evaluation vary depending on the differential
importance of compartmentalization, which is an indicator of
which aspect of oneself is more important and often recalled, posi-
tive or negative (Pelham & Swann, 1989). If the level of differential
importance is high, the positive aspect is recognized as more im-
portant, and if it is low, the negative aspects are relatively more im-
portant. People with low compartmentalization levels can make
realistic judgments by looking at both positive and negative as-
pects through integrated thinking; however, those with high com-
partmentalization levels such as negative compartmentalization
can become immersed in negative thoughts and moods and be-
come depressed (Dalgleish et al., 2011; Showers & Kling, 1996).

Interestingly, when a person with a high level of compartmen-
talization emphasizes only the positive aspect, it is called positive
compartmentalization. In early studies, individuals who were not
depressed were considered to maintain high self-esteem only when
recognizing their strengths, such as positive compartmentaliza-
tion. However, recent studies suggest that there is a hidden vulner-
ability in positive compartmentalization (Showers & Zeigler-Hill,
2007). Individuals who adopt positive compartmentalization can
maintain a positive mood through defensive denial, but because of
their unstable self-esteem, they can respond emotionally to minor
stimuli and experience an increment in their emotional change
(Ditzfeld & Showers, 2011; Thomas et al., 2013). Specifically, while
negatively compartmentalized self-concept consistently predicts
the worsening of depression, positive compartmentalization may
or may not alleviate it.

The vulnerability of positive compartmentalization to depres-
sion has been unclear in previous studies (Bang, 2019; Kim, 2020;
You & Lee, 2013). A possible explanation may be that existing
studies emphasized only the structure of self-concept, such as
compartmentalization, and considered the content of self-concept

less. Specifically, previous studies have focused on ways to orga-
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nize self-concept contents. However, to explore the vulnerability
of positive compartmentalization of depression, it is necessary to
analyze the frequency of positive or negative contents together,
unlike previous studies. Individuals who adopt positive compart-
mentalization can maintain a positive mood while denying defen-
sively when there is little negative content (Thomas et al., 2013).
However, when the amount of negative self-content increases, de-
fensive denial through positive compartmentalization will no lon-
ger work, and they would become more depressed.

Negative contents of self-concept is measured through the pro-
portion of negative attributes (Showers, 1992). In previous studies,
this proportion increased as the level of negative life events in-
creased, and compartmentalization was related to coping meth-
ods with negative contents (Showers et al., 1998). This result sug-
gests that there is a personal difference in the structural and con-
tent elements of self-concept and that it is necessary to explore how
to organize self-concept contents as well as whether this content is
positive or negative. Therefore, this study aimed to examine
whether the proportion of negative attributes has a moderating ef-
fect on the process of compartmentalization and differential im-
portance on depression.

Additionally, it is necessary to review the calculation method
for the differential importance and proportion of negative attri-
butes. Differential importance is calculated as the correlation co-
efficient between “valence”, which is the value obtained by sub-
tracting the negativity from positivity, and “importance” of each
aspect. If the valence or importance value is fixed with a specific
constant, there is no change and the correlation coefficient is not
calculated. In addition, when individuals think of the self-aspect,
they may think that the aspect is important to themselves, al-
though it is negative. In this case, there is a positive correlation be-
tween valence and importance, and it is misclassified as positive
compartmentalization or integration. To solve this problem, the
calculation method based on the correlation coefficient must be
modified (Bang, 2019; Kim, 2020).

The proportion of negative attributes was calculated as the total
proportion of negative words among all words used in the card-
sorting task. The calculation method assumes that the self-concept
is a single dimension. Hence, the proportion of negative words in-

cluded differently for each self-aspect was not considered. Howev-

https://doi.org/10.15842/kjcp.2022.41.3.002



er, among self-aspects, there may be especially vulnerable aspects.
To reflect such unique characteristics, it is necessary to examine
how the importance value of negative contents in each self-aspect
affects the self-structure. Therefore, this study modifies the calcu-
lation method of differential importance and proportion of nega-
tive attributes and examine whether predictive variables affect de-
pression. It was expected that positive compartmentalization would
contribute to a decrease in depression when there were few nega-
tive contents. However, when negative content increases, depres-

sionis expected to increase.

Methods

Participants

After obtaining approval from the Institutional Review Board of
The Catholic University of Korea, 301 undergraduate and gradu-
ate students participated in an online survey. Among them, two
who submitted the same data in duplicate, two who disagreed to
participate in the study, and five who responded insincerely were
excluded. Finally, 292 data points were included in the analysis,
19.5% were male (n=>57) and 80.5% were female (n=235). The age
of the participants was 21.06 (SD =2.56). Before the survey, the

participants were informed of the purpose of the study.

Measurements
Short version of Self Aspect Test (S—SAT)

The Self-Aspect Test is a modified paper-pencil version of the
card-sorting task (Hwang, 2007). In this study the short version of
the Self-Aspect Test (S-SAT) was used. The amendments are as

Self-Compartmentalization and Depression

follows: First, S-SAT presents six self-aspects that college students
usually think in advance (“Me when I am™ a student, with friends,
with family, at work, in a relationship [having a crush on some-
one], alone). In the card sorting task (Linville, 1987; Showers,
1992), participants can freely think about their own aspects before
writing, and in the Self-Aspect Test (Hwang, 2007), up to 11 self-
aspects can be freely described. However, the results of these exist-
ing tests can vary depending on what the students think and write.

Six self-aspect categories were selected based on the frequency
of self-aspect categories reported in previous studies (You & Lee,
2013, 2020). This is also because the average number of self-aspects
reported by participants in card sorting tasks was 5.6-6.4 in previ-
ous studies (Showers, 1992; Showers & Kling, 1996; Zeigler-Hill &
Showers, 2007).

Second, the number of words used in self-aspect descriptions
was reduced from 40 to 26 per aspect. The most frequently used 13
positive (e.g., affectionate) and 13 negative (e.g., oversensitive)
words in previous studies were selected (You & Lee, 2013, 2020).
Instead of reducing the number of words, the words used were O-
marked, and the words that were not used were X-marked. This
was done to check whether the participants read all the words in-
dividually and answered faithfully.

The task progression method was the same, and the impor-
tance, positivity, and negativity of each aspect were evaluated on a
7-point scale. In this study, variables made in this study (DI_R,
Neg_R) were used for analysis along with variables that have been
widely used (Phi, DI, Neg). Table 1 is an actual example of a pilot
study and has been added to explain the variables.

Table 1. Example of Phi, DI and Symptom Scores Through Actual Card Sorting Task

Me when I am.. Phi bl
Positive word number ~ Negative word number Importance Positivity Negativity

1) A student 2 12 6 2 6
2) With friends 1 13 5 2 6
3) With family 3 12 5 2 6
4) At work 9 12 6 2 6
5) In a relationship 1 11 4 1 6
6) Alone 5 11 5 1 7

Note. Phi=Phi coefficient; DI = Differential importance; Neg=Proportion of negative attributes; DI_R=Differential importance_revised; Neg_R=
Proportion of negative attributes_revised; Phi=.32; DI=.48; Neg=.77; DI_R=-.55; Neg_R =.67; Depression (Radloff, 1977) = 31; Social anxiety (Mat-

tick & Clarke, 1998) =74.
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Phi, ®

Phi is an indicator of how evenly positive and negative attributes
are distributed within each self-aspect. This indicator is the posi-
tive square root of the chi-squared statistic () divided by the total
number of words (N)[$ = \ (Xz/ N)]. It ranges from O to 1. The closer
the value is to 0, the more integrated it is, and the closer it is to 1,

the more compartmentalized it is.

Differential Importance, DI

DI is the correlation coefficient using the “Importance” and “value
obtained by subtracting negativity from positivity (that is, Va-
lence) of each aspect as different variables. The range of DI is -1 to
+1. The closer the value is to 1, the more important the positive as-
pect is perceived compared to the negative aspect. In contrast, if it
is close to -1, the negative aspect is recognized as relatively more

important than the positive aspect.

Differential Importance Revised, DI R

Sometimes the DI can be miscalculated. The participant in Table 1
who had high scores for depression and social anxiety were mis-
classified as positive compartmentalization or integration because
of the positive correlation between importance and valence (DI=
48). To complement this misclassification, the DI_R was calculat-
ed by modifying the existing DI calculation method. It was modi-
fied to weigh the perceived importance of valence. The range of
DI_Rwasalso -1 to +1. The method of interpretation was the same
as that of the DI. The formula for this calculation is as follows: For
reference, 42 is the value multiplied by “the maximum value of
importance (7)” and “the maximum value obtained by subtract-
ing negativity from positivity (6)". As shown in Table 1, DI_R was
-.55. Finally, the participants were classified into negative com-

partmentalization or integration.

Importance X (Positivity — Negativit
DIR = Z[ P ( 2 y & Y)] + N (the number of self aspects)

Proportion of negative attributes, Neg

Neg is a calculation of the total ratio of negative words among all
words used in the card-sorting task. The range of Neg is from 0 to
1, and the closer it is to 1, the higher the proportion of negative at-

tributes. In Table 1, the total number of negative words is 71, and
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the total number of used words is 92. Therefore, Neg is .77.

Proportion of negative attributes Revised, Neg R

Neg_R considers the importance of Neg. The calculation process
is as follows. First, multiply the “negative word ratio” and the“Im-
portance” in each aspect, and aggregate all. The negative word ra-
tio refers to the ratio of negative words used among all negative
words in each aspect. In this study, there were 13 negative words in
each aspect. The aggregated value was then divided by the maxi-
mum value of importance: 7. Finally, the divided value was divid-
ed by the number of self-aspects. The range of Neg_R was 0 to 1.
The method of interpretation was the same as that used by Neg.
Neg_Ris.67 in this modified calculation.

(the number of negative words + 13) x Importance]
Neg R = Z 7 |

+ N (the number of self aspects)
Center for Epidemiologic Studies Depression Scale, CES—D
The CES-D is a self-report questionnaire developed by the American
Institute of Mental Health to measure depression in the general
population (Radloff, 1977). In this study, the scale validated by Chon
etal. (2001) was used. With 20 items, the frequency of the past week
was selected on a four-point scale. The total score ranges from 0 to
60, with a higher score indicating more depression. Cronbach’s a

was both .91 in the study by Chon et al. (2001) and in this study.

Procedure

The collected data were analyzed using IBM SPSS Statistics 26.0.
First, correlation analyses were performed for the Phi coefficient,
DI, DI_R, Neg, Neg_R, and depression variable. After mean cen-
tering, a hierarchical regression analysis was conducted to exam-
ine the main and interaction effects of the predictive variables on
depression. When the interaction effect was significant, as inpre-
vious studies (Kim, 2020; You & Lee, 2013), a t-test was conducted
after dividing each predictive variable by the mean values to iden-

tify the pattern of the effect.

Results

Correlation analyses between main variables

The correlation results and descriptive statistics for the main vari-
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Table 2. Correlation between Scales (N=292)

Self-Compartmentalization and Depression

Table 3. Regression Results of Depression (Mo: Neg)

1. Phi 2.DI  3.Neg 4.DI_R 5.Neg R 6.CES-D Step  Variables B t R AR? AF
1 1 Neg(A) .57 11.62%** 325 325 135.09%**
2 -.06 Phi(B) .28 5.85%%* 398 .074 34.2700%
3 220 -.15% DI(C) -.06 -1.35 402 .004 1.83
4 -28%* 32 -.64%* 2 BxC -.03 -0.60 403 .001 0.36
5 -.01 - 18 84%* - 43 AxB .00 -0.04 403 .000 0.00
6 40%* -.16%* 58%* -57%* 46%* AxC .00 -0.03 403 .000 0.00
Mean  0.31 0.34 0.34 0.25 0.27 19.29 3 AxBxC .03 0.56 404 .001 0.32
SD 0.12 0.45 0.14 0.23 0.13 10.41

Note. Phi=Phi coefficient; DI = Differential importance; Neg = Proportion
of negative attributes; DI_R = Differential importance_revised; Neg R=
Proportion of negative attributes_revised; CES-D = Center for epidemi-
logic studies depression scale.

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

ables are presented in Table 2. The Phi coefficient was negatively
correlated with DI_R (r=-.28, p<.01), and positively correlated
with Neg (r=.22, p<.01) and CES-D (r= 40, p<.01) . The correla-
tions between all variables were significant, except for the Phi co-

efficient.

The effect of self-compartmentalization on depression:
Moderating effect of the proportion of negative attributes
Before examining the main hypothesis, the relationship between
self-compartmentalization and depression was repeatedly exam-
ined using DI and Neg which are variables used in previous stud-
ies. In other words, hierarchical multiple regression analysis was
conducted to examine the moderating effect of Neg on the Phi co-
efficient and DI affect depression. The results of the analyses (Ta-
ble 3) showed that the main effects of the predictor variables on
depression symptoms were partially significant. Neg explained
32.5% of depression symptoms, F(1, 281) =135.09, p <.001; Phi co-
efficient additionally explained 7.4% of the depression symptoms,
F(1, 280) = 34.27, p<.001. However, the main effect of DI and the
interaction effects of the predictor variables did not significantly

explain the CES-D score.

The effect of self-compartmentalization on depression:
The moderating effect of the revised proportion of negative
attributes

Hierarchical multiple regression analysis was conducted to exam-

ine the moderating effect of Neg_R in the process of Phi coeffi-

https://doi.org/10.15842/kjcp.2022.41.3.002

Note. Phi=Phi coefficient; DI = Differential importance; Neg = Proportion
of negative attributes.
< 001,

Table 4. Regression Results of Depression (Mo: Neg_R)

Step Variables B t R AR? AF
1 DI_R(A) -.57 -11.84%** 326 326 140.13%*
Phi(B) .26 5.37%* .387 .061 28.874%*
Neg R(C) 31 6.29%** 461 .074 39.60***
2 AxB -.04 -0.79 462 .001 0.62
AxC -.02 -0.47 463 .000 0.22
BxC -.01 -0.16 463 .000 0.03
3 AxBxC .10 2.01* 470 .008 4.04*

Note. Phi=Phi coefficient; DI_R=Differential importance_revised;
Neg_R = Proportion of negative attributes_revised.
*p<.05,**p<.001.

cient and DI_R affect depression. As shown in Table 4, the main
effects of the predictor variables on depressive symptoms were all
significant. DI_R explained 32.6% of depression, F(1, 290) =140.13,
P <.001; the Phi coefficient additionally explained 6.1%, F(1, 289) =
28.87, p<.001, and Neg_R further explained 7.4% of depression,
F(1, 288)=39.60, p<.001. The two-way interaction effects of Phi
coefficient and DI_R, Phi coefficient and Neg_R, and DI_R and
Neg_R did not significantly explain depression. However, the
three-way interaction effect of Phi coefficient, DI_R, and Neg_R
further explained 0.8% of depression, F(1,284) =4.04, p<.05.

To analyze the effect of the three-way interaction on depression,
participants were divided into two groups based on the mean val-
ue of the Phi coefficient. Participants with a high Phi coefficient
were classified into a compartmentalization group, and those with
a low Phi coefficient were classified into an integration group. In
addition, the positive and negative-centered groups were divided
based on the mean value of DI_R. High and low Neg_R groups
were also classified based on the mean value of Neg_R. The results

are shown in Figure 1.
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Figure 1. 3-way interaction tendency of Phi, DI_R, Neg R on Depression.
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Note. Phi= Phi coefficient; DI_R = Differential importance_revised; Neg_R = Proportion of negative attributes_revised; Com. = Compartmentalization;

Int. = Integration.

As shown in Figure 1, when Neg_R was low, the positive-cen-
tered integration group (N =61, M=10.00, SD = 5.54) had signifi-
cantly lower depression scores than the positive-centered compart-
mentalization group (N=36, M=13.86, SD=6.78), t(95) =3.05,
p<.01.In the same Neg_R condition, the negative-centered inte-
gration group (N =22, M=18.00, SD = 9.95) had significantly lower
depression scores than the negative-centered compartmentaliza-
tion group (N= 35, M=25.17, SD=11.14), #(55) = 2.46, p < .05.

Under the condition of high Neg_R, the positive-centered inte-
gration group (N=32, M=16.19, SD = 8.13) had a significantly lower
depression score than the positive-centered compartmentalization
group (N=15, M =24.40, SD = 8.94). However, there was no signif-
icant difference between the negative-centered integration group
(N=39, M=24.44, SD = 743) and negative-centered compartmen-
talization group (N =52, M=27.13, SD =8.90), £(89) =1.53, ns.

Discussion

This study examined whether the proportion of negative attributes
had a moderating effect on the process of compartmentalization
and differential importance on depression. Before testing the hy-
potheses, we modified some calculation methods for variables re-
lated to compartmentalization. The main purpose of this study
was to determine whether people with positive compartmental-
ization could become more depressed under the influence of nega-
tive content. The main results are as follows:

First, compartmentalization positively predicts depression.

80

Compartmentalization positively correlated with depression and
the proportion of negative attributes. The larger the Phi coeffi-
cient, the greater the prediction of depression. In addition, com-
partmentalization was negatively correlated with differential im-
portance. This result implies that the higher the level of compart-
mentalization, the less important the positive self-aspect, and the
higher the rate of use of negative adjectives and tendency to be de-
pressed. In previous studies, compartmentalization predicted an
increase in depression (You & Lee, 2013, 2020) and positively cor-
related with the proportion of negative attributes (Limke & Show-
ers, 2010; Showers et al., 1998; Showers & Kling, 1996). The results
of this study are in line with those of previous studies showing
that compartmentalization could be a risk factor for depression.
Second, the differential importance_revised and proportion of
negative attributes are useful for classifying compartmentaliza-
tion. The proportion of negative attributes explained depression in
all variables before and after modification. The proportion of neg-
ative attributes was calculated as the total ratio of negative words
used in the overall aspect, and the proportion of negative attributes_
revised was calculated considering the negative word ratio and
weight of each aspect. Therefore, although these two indicators
(Neg and Neg_R) measure different aspects of self-concept, both
variables seem to significantly explain depression. However, dif-
ferential importance explained depression only when the calcula-
tion method was modified. Considering that problems in the cal-
culation method have been pointed out (Kim, 2020), differential

importance_revised can more accurately inform the direction of
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compartmentalization, that is, whether it is organized around
positives or negatives.

Third, the three-way interaction of compartmentalization, dif-
ferential importance_revised, and the proportion of negative at-
tributes_revised had a significant effect on depression. When the
proportion of negative attributes was low, there was a main effect
of compartmentalization and differential importance: the more
compartmentalized, the higher the depression. In addition, the
more important the negative aspect is, the higher the depression.
However, when the proportion of negative attributes was high,
there was an interaction effect between compartmentalization and
differential importance. The positive compartmentalization group
had higher depressive levels than the positive integration group.
However, the negative compartmentalization group showed no
significant differences in depression from the negative integration
group. Only the positive integration group showed relatively lower
depression than the other groups.

These results imply that if the positive aspect is regarded as im-
portant when negative self-concept content is low, integration as
well as compartmentalization can be beneficial in reducing de-
pression. However, when there were many negative contents, only
positive integration was associated with depression reduction, and
positive compartmentalization, negative compartmentalization,
and negative integration predicted an increase in depression. Even
though compartmentalization exacerbates depressive symptoms,
in the case of positive compartmentalization, depression can be
alleviated or exacerbated, depending on the negative content. This
is consistent with the results of previous studies that suggest the
hidden vulnerability of positive compartmentalization (Showers
et al,, 2015; Thomas et al., 2013; Zeigler-Hill & Showers, 2007). In
addition, unlike positive integration, negative integration contrib-
uted to the worsening of depression to some extent, regardless of
the amount of negative content. Therefore, integration is not un-
conditionally helpful in reducing depression, and it is necessary to
closely examine the effects of positive-centered integration or neg-
ative-centered integration on depression.

The clinical implications of this study are as follows. To date,
compartmentalization studies have dealt with depression by fo-
cusing on either the structural or content elements of self-concept.

This study simultaneously examines the effects of both elements
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on depression. Specifically, positive compartmentalization is ex-
pected to have a short-term effect on alleviating depression if life
goes smoothly and no problems occur in daily life. That is, if nega-
tive experiences are not important, people can get along well by
seeing only positive points through positive compartmentaliza-
tion. However, because compartmentalization itself tends to be
vulnerable to negative life events, both positive and negative com-
partmentalization can exacerbate depression in situations in which
negative content increases. On the other hand, positive integration
enables realistic evaluation and coping with psychological prob-
lems by recognizing positive and negative factors, as they do not
exclude negative aspects (You & Lee, 2013).

One interesting result is negative integration. Negative integra-
tion may reflect attempts to minimize negative effects and may be
an intermediate process for positive integration, but it was found
to be ineffective in reducing depression. When intervening, inte-
gration is usually attempted after the middle of treatment; howev-
er, if stagnation occurs during the negative integration stage for a
long time, it seems necessary to suspend the integration strategy
for a while and re-explore the cause of the problem.

The limitations of this study are as follows: First, in relation to
the measurement of compartmentalization, the validity problem
of the S-SAT can be raised. Unlike other versions of the test (Hwang,
2007; Showers, 1992), the S-SAT presented six self-aspects in advance
to reduce task difficulty and increase measurement consistency.
However, compartmentalized and integrated groups may have
different ways of constructing self-aspect categories (Limke et al,,
2017), and subsequent research should consider ways to freely de-
scribe self-aspects while maintaining the advantages of S-SAT.

Second, in this study, the calculation methods for differential
importance and the proportion of negative attributes were modi-
fied and used for analysis to understand the compartmentalized
structure in detail. Whether the revised indicators are more ap-
propriate should be examined in future research.

Third, this study was based on the participants’ self-reports.
Unlike self-concept content, since the self-concept structure con-
tains a preconscious aspect that is difficult to recognize by oneself,
it may be difficult to measure the self-concept structure using a
self-report method (Guerrettaz & Arkin, 2016). If various mea-

surement methods such as interviews or experimental techniques
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are used, the cognitive structure can be evaluated more accurately.

Author contributions statement

Deuk-Kweon You, Ph.D,, a graduate student at The Catholic Uni-
versity of Korea, designed the study, collected, and analyzed data,
and prepared the manuscript. Young-Ho Lee, a professor at The
Catholic University of Korea, supervised and guided the research
process. All the authors provided critical feedback, participated in
the revision of the manuscript, and approved the final submission.

References

Bang, J. (2019). The relationship between evaluative compartmental-
ization of self-structure and psychological health [Unpublished
master’s thesis]. Seoul National University, Seoul, Korea.

Chon, K. K., Choi, S. C,, & Yang, B. C. (2001). Integrated adaptation
of CES-D in Korea. Korean Journal of Health Psychology, 6, 59-76.

Dalgleish, T., Hill, E., Golden, A. J., Morant, N., & Dunn, B. D.
(2011). The structure of past and future lives in depression. Jour-
nal of Abnormal Psychology, 120, 1-15.

Ditzfeld, C. P, & Showers, C. J. (2011). Emotional processing in
categorization: Understanding the cognitive structure of the self.
Social Cognition, 29, 111-124.

Dozois, D. J. A., & Dobson, K. S. (2001). Information processing
and cognitive organization in unipolar depression: Specificity
and comorbidity issues. Journal of Abnormal Psychology, 110,
236-246.

Dozois, D. J. A., & Frewen, P. A. (2006). Specificity of cognitive
structure in depression and social phobia: A comparison of in-
terpersonal and achievement content. Journal of Affective Disor-
ders, 90, 101-109.

Guerrettaz, J., & Arkin, R. M. (2016). Distinguishing the subjective
and the objective aspects of self-concept clarity. Social and Per-
sonality Psychology Compass, 10, 219-230.

Hwang, S. (2007). The role of dichotomous thinking in psychopathol-
ogy [Unpublished doctoral dissertation]. Seoul National Univer-
sity, Seoul, Korea.

Kim, N. (2020). The effect of self-discrepancy and compartmental-
ization on depressive symptoms and manic symptoms [Unpub-
lished masters thesis]. The Catholic University of Korea, Bucheon,
Korea.

Limke, A., Mayfield, P. B., & Presley, J. C. (2017). Roles, affective
states, and the good/bad me: Self-aspect descriptions and the
malleability of evaluative organization of self-knowledge. Journal
of Scientific Psychology. http://psyencelab.com/2017 html

82

Limke, A., & Showers, C. J. (2010). Organization of parent knowl-
edge: Compartmentalization and integration in adult child-par-
ent relationships. Personality and Social Psychology Bulletin, 36,
1225-1240.

Linville, P. W. (1987). Self-complexity as a cognitive buffer against
stress-related illness and depression. Journal of Personality and
Social Psychology, 52, 663-676.

Mattick, R. P, & Clarke, J. C. (1998). Development and validation
of measures of social phobia scrutiny fear and social interaction
anxiety. Behaviour Research and Therapy, 36, 455-470.

Montesano, A., Feixas, G., Caspar, E, & Winter, D. (2017). Depres-
sion and identity: Are self-constructions negative or conflictual?.
Frontiers in Psychology, 8, 1-10.

Pelham, B. W,, & Swann, W. B, Jr. (1989). From self-conceptions to
self-worth: On the sources and structure of global self-esteem.
Journal of Personality and Social Psychology, 57, 672-680.

Radloff, L. S. (1977). The CES-D scale: A self-report depression
scale for research in the general population. Applied Psychologi-
cal Measurement, 1, 385-401.

Showers, C. (1992). Compartmentalization of positive and negative
self-knowledge: Keeping bad apples out of the bunch. Journal of
Personality and Social Psychology, 62, 1036-1049.

Showers, C. J., Abramson, L. Y., & Hogan, M. E. (1998). The dynam-
ic self: How the content and structure of the self-concept change
with mood. Journal of Personality and Social Psychology, 75, 478-
493.

Showers, C. ], Ditzfeld, C. P, & Zeigler-Hill, V. (2015). Self-concept
structure and the quality of self-knowledge. Journal of Personali-
ty, 83, 535-551.

Showers, C. J., & Kling, K. C. (1996). Organization of self-knowl-
edge: Implications for recovery from sad mood. Journal of Per-
sonality and Social Psychology, 70, 578-590.

Showers, C. J., & Zeigler-Hill, V. (2007). Compartmentalization
and integration: The evaluative organization of contextualized
selves. Journal of Personality, 75, 1181-1204.

Thomas, J. S., Ditzfeld, C. P, & Showers, C. J. (2013). Compartmen-
talization: A window on the defensive self. Social and Personality
Psychology Compass, 7,719-731.

You, D. K., & Lee, Y. H. (2013). The effect of ruminative response
style and self-organization on depression: Among university stu-
dents. Korean Journal of Clinical Psychology, 32, 259-276.

You, D. K, & Lee, Y. H. (2020). The effect of perfectionistic self-
presentation and structure of self-concept on social anxiety. Ko-
rean Journal of Clinical Psychology, 39, 25-35.

Zeigler-Hill, V., & Showers, C. J. (2007). Self-structure and self-es-
teem stability: The hidden vulnerability of compartmentalization.
Personality and Social Psychology Bulletin, 33, 143-159.

https://doi.org/10.15842/kjcp.2022.41.3.002






Korean Journal of

Clinical Psychology

Original Articles

« Attentional Bias Modification for Pain: a Systematic Review and Meta-analytic Investigation

- The Effect of Compartmentalization of Self-concept on Depression

www.kcp.or.kr

KOREAN CLINICAL PSYCHOLOGY ASSOCIATION



	빈 페이지
	빈 페이지



