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Background: Several psychological studies have shown that depressive rumination is
associated with the onset and severity of depression. However, it is unclear how rumination
interacts with other predisposing factors to cause depression. In this study, we hypothesized
that rumination mediates the association between depression and two predisposing factors of
depression, ie, childhood maltreatment and trait anxiety.

Subjects and Methods: Between 2017 and 2018, 473 adult volunteers were surveyed
using self-report questionnaires regarding the following: demographic information, rumina-
tion (Ruminative Responses Scale), trait anxiety (State-Trait Anxiety Inventory-Y), and the
experience of childhood maltreatment (Child Abuse and Trauma Scale). The effects of these
factors on depression (Patient Health Questionnaire-9) were analyzed by multiple regression
and path analysis to analyze the mediating effects of rumination. This study was conducted
with approval from the relevant ethics committee.

Results: Multiple regression analysis using depression as a dependent variable demonstrated
that trait anxiety, rumination, childhood maltreatment, and living alone were significantly
associated with depression. Path analysis showed that childhood maltreatment had a positive
effect on trait anxiety, rumination, and depression; trait anxiety had a positive effect on
rumination and depression; and rumination had a positive effect on depression. Regarding
indirect effects, the experience of childhood maltreatment increased rumination and depres-
sion indirectly via trait anxiety. Furthermore, the experience of childhood maltreatment
increased depression indirectly via rumination, and trait anxiety significantly increased
depression via rumination. In other words, rumination mediated the indirect effects of
abusive experiences and trait anxiety on depression. This model accounted for 50% of the
variance in depression in adult volunteers.

Conclusion: Our results suggest that rumination mediates the association between child-
hood maltreatment, trait anxiety, and depression in adulthood.
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Introduction

Childhood experiences of maltreatment have been reported as predisposing factors of
depression.'™ For example, women who were abused as children and adolescents
have an increased risk of depression, and the degree of maltreatment experienced and
the severity of their depression showed a linear dose-response relationship.” There is
a long time interval between the experience of maltreatment in childhood and the
onset of depression in adulthood, and our previous cross-sectional studies suggested
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that affective temperaments, neuroticism, and trait anxiety
mediate the long-term effects of childhood maltreatment.®®
In these previous studies, we found that childhood maltreat-
ment increases the negative evaluation of stress through its
effects on personality traits, which may be a mechanism for
exacerbating depression.®® Among these personality traits,
several studies have suggested that high anxiety traits con-
tribute to the development of depression by influencing
behavioral, cognitive, and physiological responses and by
increasing an individual’s vulnerability to stress.’

Depressive rumination is defined as the repetitive and
passive thinking about one’s depressed mood, and the
causes and consequences of that mood state.'” In recent
years, there have been increasing lines of evidence sug-
gesting an association between depressive rumination and
depression.'' In a 30-day follow-up study of college stu-
dents, Nolen-Hoeksema et al showed that students with
more ruminative responses had longer-lasting and more
severe depression.'> In a large, one-year longitudinal
study of 1132 community residents between the ages of
25 and 75 years, Nolen-Hoeksema (2000) found that those
with a high ruminative response style had a higher inci-
dence of major depression than those with a low rumina-
tive response style."

Not only does rumination exacerbate depression and
increase negative thinking, but it also impairs problem
solving, interferes with instrumental behavior, and erodes
social support.'* The Habit development, EXecutive con-
trol, Abstract processing, GOal discrepancies, and
Negative bias (H-EX-A-GON) model has been established
as an integrative model from a cognitive psychological
perspective of the onset and continuation of depressive
rumination.'” In the H-EX-A-GON model, various envir-
onmental and biological factors influence depressive rumi-
nation, and in particular, childhood maltreatment and
unhelpful or overcontrolling parenting styles are factors
that influence depressive rumination. Childhood maltreat-
ment reportedly increases depression and unpleasant mood
through rumination.'®'® On the other hand, Wang et al
indicated a complex association in which rumination med-
iates the buffering effect of cognitive flexibility on the
association between trait anxiety and depression."
Therefore, it is assumed that depressive rumination plays
a mediating role in the association between childhood
maltreatment, trait anxiety, and depression. However, no
comprehensive path analyses have been reported to date

analyzing the mediating effects of depressive rumination

and trait anxiety on the effects of childhood maltreatment
on depression.

In this study, we assessed childhood maltreatment, trait
anxiety, depressive rumination, and depression in adult
volunteers using a questionnaire survey, and the associa-
tions among these factors and their mediating effects were
investigated by path analysis. Our hypotheses were the
following: first, childhood maltreatment influences trait
anxiety; second, childhood maltreatment and trait anxiety
further influence depressive rumination; and third, child-
hood maltreatment and trait anxiety affect depression in
adulthood through their effects on depressive rumination.

Subjects and Methods

Subjects

From April 2017 to April 2018, a self-administered ques-
tionnaire was distributed to adult volunteers by conveni-
ence sampling. A total of 473 individuals (207 men and
266 women; mean age: 41.3 + 11.8 years), who gave
written consent and valid responses, were surveyed anon-
ymously using a demographic information questionnaire
and three psychological questionnaires. The participants
were informed that participation in the study was volun-
tary, that no disadvantage would result from nonparticipa-
tion, and that their personal information would be
anonymized. This study was part of a larger study, which
analyzed the results of several questionnaires.”® This study
was conducted with approval from the Ethics Committee
of Tokyo Medical University (study approval number:
SH3502). This study was conducted in accordance with
the Declaration of Helsinki (amended in Fortaleza in
2013).

Questionnaires

Ruminative Responses Scale (RRS)

RRS is a self-report questionnaire of 22 items, which
evaluates the frequency of depressive rumination, each
rated on a 4-point Likert scale (1 = almost never, 2 =
sometimes, 3 = often, and 4 = almost always).21 The
Japanese version used in this study was translated and
confirmed for reliability and validity by Hasegawa.?? The
total score of the 22 items of the RRS was used for the
analysis. The subscores of reflection (5 items) and brood-
ing (5 items) were also used for the analysis as subscales.
In the present study, Cronbach’s o coefficient calculated
for the total score of this scale was 0.944, indicating very
high internal consistency.
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State-Trait Anxiety Inventory Form Y (STAI-Y)

The STAI-Y is a self-report questionnaire that assesses
trait and state anxiety.”> The present study focused on
trait anxiety, which reflects a relatively stable tendency to
respond to anxiety-provoking experiences. The trait anxi-
ety section of the questionnaire consists of 20 items, each
of which was assessed using a 4-point Likert scale (1 =
almost never, 2 = sometimes, 3 = often, and 4 = almost
always). The Japanese version used in this study was
developed and verified by Hidano et al.** In the present
study, Cronbach’s a coefficient calculated for the total
score of the trait anxiety subscale was 0.925, indicating
very high internal consistency.

Child Abuse and Trauma Scale (CATS)

The CATS is a self-report questionnaire that assesses abu-
sive experiences in childhood.?® This scale consists of 38
items that evaluate the type of family environment that the
participants experienced as a child and how they felt they
were treated by their parents. Each question is rated using
a 5-point Likert scale (0 = never, 1 = rarely, 2 = some-
times, 3 = very often, and 4 = always). The Japanese
version used in this study was translated and verified by
Tanabe.?® In the present study, Cronbach’s o coefficient
calculated for the total score of this scale was 0.931,
indicating very high internal consistency.

Patient Health Questionnaire-9 (PHQ-9)

PHQ-9 is a self-report questionnaire for identifying major
depressive episodes and the severity of depression.”’
Depression symptoms during the previous two weeks were
rated on a 4-point Likert scale (0 =not at all, 1 = several days,

A Direct effect

2 = more than half the days, and 3 = nearly every day). The
Japanese version used in this study was translated and ver-
ified by Muramatsu et al.>® In the present study, Cronbach’s
coefficient calculated for the total score of this scale was
0.854, indicating very high internal consistency.

Statistical Analysis
Analysis of the demographic data and questionnaire data
was conducted using the Pearson correlation coefficient or
by the #-test (SPSS Statistics Version 25, IBM Armonk
NY, USA). The path model was created and analyzed
using Mplus software (version 8.0, Muthén & Muthén,
Los Angeles, CA, USA) and the robust maximum like-
lihood estimation. Standardized coefficients of the covar-
iance structure analysis are shown. Goodness-of-fit indices
were not used because this model is a saturated model.
A p-value of less than 0.05 was considered to indicate
a statistically significant difference between two groups.
In the path model, childhood maltreatment influences
trait anxiety, and trait anxiety influences depressive rumi-
nation. These three variables influence depression in adult-
hood. The mediating effects of trait anxiety and depressive
rumination on the effects of childhood maltreatment on
depression were analyzed (Figure 1).

Results
Effects of Demographic Variables and

Questionnaire Data on Depression

Demographic data, descriptive statistics for scores
obtained from the RRS, STAI-Y, CATS, and PHQ-9, and
their correlation with PHQ-9 scores or effects on PHQ-9

B Indirect effect

CATS S STAI-Y
0.165**
0.142%** 0.522%**
0.542%*%
PHQ-9 % RRS

0.021**
CATS 0.123%**
0.128***
PHQ-9

Figure | Results of the path model with the CATS (childhood maltreatment), STAI-Y (trait anxiety), RRS (rumination), and PHQ-9 (severity of depression). Direct effects
(A) and indirect effects (B) between the variables are shown. The numbers indicate the standardized path coefficients. *p < 0.05, **p < 0.01, ***p < 0.001.
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Table | Demographic Characteristics, Scores of STAI-Y, CATS, RRS, and PHQ-9, and Their Correlation with PHQ-9 Scores

Characteristic or Measure Value (Number or Correlation with PHQ-9 score (r) or Effect on PHQ-9 Score (Mean t
Mean % SD) SD of PHQ-9 Score, t-test)

Age (years) 413118 r=-0.024, p = 0.301

Sex (male: female) 207: 266 Male 3.5 £ 4.0 vs female 4.6 = 4.5, p = 0.007 (t-test)

Education years 146 + 1.8 r=-0.069, p = 0.068

Living alone (yes: no) 99: 374 Yes 5.2 £ 49 vs no 3.8 + 4.1, p = 0.007 (t-test)

Employment (yes: no) 465: 8 Yes 4.1 £ 43 vs no 3.3 + 5.4, p = 0.584 (t-test)

Subjective social status 5.12 £ 1.63 r=-0.288, p < 0.001

Previous psychiatric disease (yes: no) | 47: 426 Yes 7.19 £ 5.7 vs no 3.7 £ 4.0, p < 0.001 (t-test)

Current psychiatric disease (yes: no) | 15: 458 Yes 8.0 £ 5.7 vs no 3.9 + 42, p < 0.00] (t-test)

STAI-Y score (trait anxiety) 43.1 £ 104 r=0.673, p <0.00l

CATS score 27.5 +20.7 r=0.320, p < 0.001

RRS total score 352+ 114 r=0.518, p <0.001

RRS brooding score 87 +33 r= 0468, p < 0.001

RRS reflection score 75+27 r=0.298, p < 0.001

PHQ-9 score 4.1 £ 43

Notes: Data are presented as the mean + SD or numbers. r = Pearson’s correlation coefficient.
Abbreviations: SD, standard deviation; STAI-Y, State-Trait Anxiety Inventory form Y; CATS, Child Abuse and Trauma Scale; RRS, Ruminative Responses Scale; PHQ-9,

Patient Health Questionnaire-9.

scores in 473 adults are shown in Table 1. Female, living
alone, low subjective social status (1: lowest; 10: highest),
previous psychiatric disease, and current psychiatric dis-
ease were associated with high PHQ-9 scores. No other
demographic variables were associated with PHQ-9
scores. The STAI-Y score (trait anxiety), CATS total
score, and RRS total score all positively correlated with
the PHQ-9 score. Two subscores of the RRS score,
namely, brooding and reflection, showed significant posi-
tive correlations with the PHQ-9 score, and the correlation
with brooding was numerically larger.

Multiple Regression Analysis of

Depression

The results of the multiple regression analysis of PHQ-9
scores are shown in Table 2. Eleven independent variables
were analyzed, and multiple regression analysis identified
the following 4 independent variables to be significantly
associated with PHQ-9 score: living alone, STAI-Y score
(trait anxiety), CATS score, and RRS score. The other vari-
ables were not significantly associated with PHQ-9 score (F
=44.23, p <0.001). There was no multicollinearity.

Path Analysis of Childhood Maltreatment,
Trait Anxiety, Rumination, and

Depression
In the path model, childhood maltreatment (CATS), trait
anxiety (STAI-Y), rumination (RRS), and depression

Table 2 Results of Multiple Regression Analysis of PHQ-9 Score

Positive Variable Selected Beta p VIF
STAI-Y score (trait anxiety) 0.521 < 0.001 1.633
RRS score 0.149 < 0.001 1.642
CATS score 0.128 < 0.001 1.193
Living alone 0.071 0.044 1.179
Sex 0.055 0.109 1117
Current psychiatric disease 0.049 0.185 1.313
Subjective social status —-0.046 0.224 1.340
Previous psychiatric disease 0.035 0.355 1.357
Age 0.032 0410 1.391
Education years 0.018 0.659 1.613
Employment -0.010 0.771 1.026
Adjusted R? = 0.502, F = 44.23, p < 0.001

Notes: The || independent variables were as follows: age, sex (male = I, female
= 2), education years, employment status (non-employed = |, employed = 2), living

alone (no = I, yes = 2), previous psychiatric disease (no = |, yes = 2), current
psychiatric disease (no = I, yes = 2), subjective social status, RRS score, STAI-Y
score, and CATS score.

Abbreviations: Beta, standardized partial regression coefficient; VIF, variance
inflation factor; RRS, Ruminative Responses Scale; STAI-Y, State-Trait Anxiety
Inventory form Y; CATS, Child Abuse and Trauma Scale; PHQ-9, Patient Health
Questionnaire-9.

(PHQ-9) were used as observed variables (Figure 1).
Childhood maltreatment increased trait anxiety, rumination,
and depression significantly and directly (Figure 1A). In
addition, trait anxiety increased rumination and depression
significantly and directly, and rumination increased depres-
sion significantly and directly (Figure 1A).

Regarding indirect effects, childhood maltreatment
increased rumination and depression indirectly via trait
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anxiety (standardized coefficients 0.123 [p < 0.001] and
0.128 [p < 0.001], respectively) (Figure 1B). Childhood
maltreatment increased depression indirectly via rumina-
tion (0.029, p = 0.012), trait anxiety increased depression
indirectly via rumination (0.090, p = 0.001), and childhood
maltreatment increased depression indirectly via the 2
paths involving trait anxiety and rumination (0.021, p =
0.006). These results suggest that rumination mediates the
indirect effects of childhood maltreatment and trait anxiety
on depression. The R? for PHQ-9 scores was 0.5, indicat-
ing that this model accounts for 50% of the variance in
depression.

The two subscales of the RRS scale, namely, reflection
and brooding, were also analyzed in the same path analysis
as Figure 1 (data not shown). Although reflection was
significantly associated with childhood maltreatment, trait
anxiety, and depression, it showed no mediation effect on
the association between childhood maltreatment or trait
anxiety and depression. On the other hand, brooding also
showed significant correlations with childhood maltreat-
ment, trait anxiety, and depression. Brooding showed
a significant mediation effect between trait anxiety and
depression, but no significant mediation effect between
childhood maltreatment and depression.

Discussion

The main findings of our study are as follows. Trait anxi-
ety mediated the effects of childhood maltreatment on
rumination and depression, and rumination mediated the
effects of childhood maltreatment and trait anxiety on
depression. These findings support the hypothesis that
childhood maltreatment influences depression in adulthood
through trait anxiety and depressive rumination.

To the best of our knowledge, this is the first study
reporting the mediating effects of rumination and trait
anxiety on the effects of childhood maltreatment on
depression. On the other hand, some previous studies
investigated these associations to some extent. The present
finding that trait anxiety mediated the effects of childhood
maltreatment on depression was consistent with our pre-
vious study of another sample.® Furthermore, the finding
that rumination mediates the association between child-
hood maltreatment and depression was consistent with
the trends suggested by some previous studies.'®!7

In the cross-sectional study of pregnant women by
O’Mahen et al, the effect of childhood emotional neglect
on depression was mediated by behavioral avoidance,
whereas the effect of childhood emotional abuse on

depression was mediated by the brooding subtype of
depressive rumination.'® The trends of their results
appeared to be similar to the trends of our results.
However, we were unable to compare the differences in
results by maltreatment subtype between this previous
study and our present study, because O’Mahen et al used
the Childhood Trauma Questionnaire, whereas we used the
CATS. Furthermore, regarding the subtypes of rumination,
in the study by O’Mahen et al, brooding was shown to
correlate with depressive symptoms, whereas reflection
was not. In contrast, in the present study, both brooding
and reflection were associated with the severity of depres-
sion, and this result was consistent with that of many
previous studies.'®?? The differences between the study
by O’Mabhen et al and our study might also be owing to
differences in the characteristics of the subjects (race, sex,
etc.) and the depression scale used.

Trait anxiety is a major risk factor for depression as
well as for anxiety disorders.” Trait anxiety has
a biological basis, as it can be hereditary and is known
to involve the hypothalamic-pituitary axis, which induces
overreactions to stressful life events and associated cogni-
tive behavioral dysfunction. Individuals with high levels of
trait anxiety react to stressful events by stimulating the
which
increases the individual’s sensitivity to stress.”>° This is

body’s dysfunctional neurocognitive cascade,
then likely to induce behavioral and cognitive changes that
ultimately lead to depression.”*® Rumination reportedly
mediates the cushioning effect of cognitive flexibility on
the association between trait anxiety and depression.'® The
pathway identified in the present study, namely, that the
effect of trait anxiety on depression is mediated by
increased rumination, may be explained by the close asso-
ciation between trait anxiety and rumination, as demon-
strated by the studies presented above.

The results of the present analysis indicate that child-
hood maltreatment and trait anxiety are background fac-
tors for the development of rumination. Preventing
childhood maltreatment can lead to the prevention of
depression, but a person’s previous history of maltreatment
cannot be changed. However, if the presence of trait anxi-
ety and rumination as mediating factors is recognized in
abused victims through their clinical assessment, it can be
expected that interventions for these mediating factors will
reduce their depression. Therefore, the early intervention
of these factors, including cognitive behavioral therapy
focusing on rumination, is clinically important in terms
of preventing the onset and severity of depression.'> The
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H-EX-A-GO-N model introduced in the Introduction sec-
tion indicates that treatments and assessments for depres-
sive rumination should be developed taking into account
various mechanisms, such as habit development, executive
control, abstract processing, goal discrepancies, and nega-
tive bias."> Our present study suggests that childhood
maltreatment and trait anxiety are important factors for
elucidating the mechanisms of depressive rumination and
developing treatment methods for depressive rumination.
As this study was a questionnaire-based study and
relied on the participants’ memories, there is a possibility
of memory bias. In addition, as the study was conducted
on adult volunteers, there are limitations in generalizing
the results to patients with depression. Furthermore, as this
was a transverse study, a long-term follow-up study is
needed to conclude causality. The background of high
trait anxiety of the participants may be due not only to
their experience of maltreatment, which was analyzed in
this study, but also to various other factors, such as being
bullied, a low nurturing environment, and the experience
of harassment. In addition, age differences in the charac-
teristics of rumination and the association of rumination
with depression have been reported.’'=* As the present
study did not consider the effects of age in the path
analysis, the effects of age on rumination and depression
should be confirmed by path analysis and in older adults.

Conclusions

This study is the first to report that trait anxiety and
depressive rumination mediate the association between
childhood maltreatment and depression in adulthood, in
a non-clinical population with a limited age range. Future
large-scale prospective studies on community residents are
needed to further clarify the causal association between
these factors.
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