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Abstract: Co-rumination has consistently been shown to be maladaptive in the context of emotional
well-being. However, not much is known about factors that predict one’s tendency to co-ruminate.
The current study investigated temperament, attachment, and gender as predictors of co-rumination
trajectories in a sample of 1549 early and middle adolescents from fifth to ninth grade (53.4%
girls; Mage = 12.93). Analyses were performed on four waves of data with one-year intervals
using multi-level modeling. First, girls were found to be more likely to co-ruminate. Second, high
positive affectivity in boys and girls and high effortful control in boys was related to higher co-
rumination. Third, high attachment anxiety and high general trust in the availability and support of
a mother were predictive of higher co-rumination levels. High attachment avoidance was negatively
related to co-rumination in boys. High positive affectivity in boys and girls and high trust in boys
predicted decreases in reported co-rumination levels over time. Results highlight differences between
boys and girls in factors that predict the tendency to co-ruminate. The current study adds to the
literature by helping to identify factors associated with the development of co-rumination, which
is a well-established risk factor of internalizing symptoms. Monitoring youth affected with these
vulnerabilities may be recommended for prevention efforts.

Keywords: co-rumination; temperament; attachment; gender; adolescence

1. Introduction

In adolescence, peer relationships become a primary source of emotional support [1].
Disclosing personal information to a friend cultivates closeness and satisfies one’s need
to belong, thereby contributing to emotional well-being [2]. However, one way of talking
about negative experiences with friends that has been shown to be maladaptive for mental
health, is co-rumination. Co-rumination is defined as “excessively discussing personal
problems within a dyadic relationship” [3] (p. 1830). It is characterized by extensively
talking about problems, rehashing problems, speculating about problems, mutual encour-
agement of problem talk, and dwelling on negative affect [3]. Co-rumination is situated at
the intersection of rumination and self-disclosure [4].

Extant research shows that co-rumination with friends is associated with both adaptive
and maladaptive outcomes. On the one hand, consistent with findings on self-disclosure, co-
rumination provides social rewards. Specifically, it is associated with higher and increasing
levels of friendship quality and closeness [3]. On the other hand, co-rumination also
predicts higher concurrent and prospective internalizing symptoms in general [5]; see [6]
for a meta-analysis, and higher depressive [7] and anxiety [8,9] symptoms in particular.
Furthermore, co-rumination has been found to predict the lifetime history of clinical
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depression [10], as well as the onset, severity, and duration of future depressive episodes,
including first onsets [11] and has been shown to play a role in the increase of interpersonal
peer stressors [5,12].

Given extensive research linking co-rumination to emotional problems and stressors
among adolescents, it is important to understand what factors make individuals prone to
this tendency to co-ruminate. However, research on this is very scarce. One study has exam-
ined the concurrent relationship of supportive and non-supportive maternal responses to
adolescents’ negative emotions with adolescents’ levels of co-rumination [13]. Positive as-
sociations were established between supportive maternal responses and co-rumination [13].
The purpose of the current study was to further gain insight into aspects that may render
individuals vulnerable to co-ruminate. To gain insight into contributing factors at more
than just one level, we studied both individual characteristics of the participants and factors
situated in the interpersonal context. Specifically, we investigated temperament (i.e., indi-
vidual differences in affective-motivational reactivity and self-regulation), attachment (i.e.,
the representations of relationships between child and parent), and gender as predictors
of co-rumination trajectories. Research questions were addressed in a multi-wave sample
of early and middle adolescents, as adolescence is characterized by an increased salience
of friendships [1] and as this developmental phase has been shown key in understanding
peer processes [14].

1.1. Temperament

Temperament is conceptualized as constitutionally based, relatively stable individual
differences in emotional, behavioral, and attentional reactivity and self-regulation [15]. The
reactivity aspect of temperament reflects individual differences in emotional arousability
and is typically subdivided into negative affectivity (NA) and positive affectivity (PA) [16].
NA is characterized by high levels of negative affect, low approach motivation, high and
intense reactivity to stimuli, and low adaptability [15]. Individuals high in NA typically
avoid novel situations, experience high subjective distress in such situations, and typically
feel afraid, agitated, or frustrated [17]. PA, on the other hand, is characterized by high
levels of positive affect, high sociability, high adaptability, and a high tendency to approach
stimuli [15]. These individuals have a greater tendency to approach a new environment
and they typically feel active, happy, and enthusiastic [17].

Multiple studies have demonstrated that NA predicts cognitive vulnerabilities, such
as rumination [18–20]. For instance, NA has been shown to be predictive of higher weekly
levels of rumination in a sample of young adults [18]. Relations between NA and rumina-
tion have also been established in the long term, with Mezulis and colleagues [21] finding
that NA at age 1 predicted levels of rumination at age 13. As rumination is considered the
intrapersonal variant of co-rumination, NA is likely related to increased focusing on and
dwelling on negative feelings in conversations within dyads (i.e., co-rumination) as well.
PA, on the other hand, has been put forward as being of great significance for strengthening
affective bonds, for providing a basis for relationships characterized with trust, and for
helping people to perceive others as more trustworthy and reliable [22,23]. Further, it
has been shown to provide a foundation to form a sense of fellowship and to stimulate
individuals to disclose more personal information to whom they like [24]. For example,
Yu and colleagues [23] and Forgas [25] showed that university students who experienced
higher levels of PA tended to disclose more intimate information about themselves to
others. Thus, PA may be predictive of higher co-rumination, given its positive associations
with social bonding and self-disclosure.

The self-regulatory aspect of temperament comprises effortful processes that enable
individuals to modulate their emotional reactivity by facilitating or inhibiting affective
and behavioral responses. Rothbart [26] introduced the concept of effortful control (EC)
to refer to the capacity to self-regulate predominant behavioral and emotional responses.
Individuals low in EC are less able to actively suppress or control their NA and/or PA, and
they may lack inhibiting or activating behaviors, or the ability to voluntarily shift and focus



Brain Sci. 2021, 11, 1157 3 of 18

the attention [16]. As such, previous research has shown that low levels of EC strengthen
the relation between reactivity and negative cognitive style (i.e., interaction effect). For
example, rumination has been established as a mediator of the relationship between NA
and depressive symptoms only in adolescents with low levels of EC [27]. Similarly, low EC
may prevent adolescents to keep them from co-ruminating when faced with problems and
negative emotions.

1.2. Attachment

According to attachment theory, individuals develop patterns of relational expecta-
tions, emotions, and behaviors that result from the internalization of a particular history of
care-related experiences [28,29]. The internal working models that reflect those internal-
ized attachment experiences form the blueprint for the development of relationships and
interactions with peers later in life [30].

The quality of early attachment development is conditional upon the levels of parental
support experienced by the child [28]. Specifically, children who experience high trust
in the availability of a parent (i.e., securely attached children) view their caregivers as
caring, supportive, responsive, and available [31]. When trust in parental support and
in the availability of parents is low, two insecure attachment dimensions are described:
attachment anxiety and attachment avoidance. Individuals high in attachment anxiety seek
support during distress, but continuously fear abandonment and rejection by attachment
figures; those high in attachment avoidance, by contrast, avoid support seeking during
distress and only rely on themselves [32]. As individual differences in attachment are
continuously distributed rather than categorically, attachment is generally described as
dimensional [33].

(Lack of) trust in the availability of a caregiver predicts which strategies children
rely on to regulate their emotions [34,35]. Specifically, youth who have more trust in the
support and the availability of attachment figures are more likely to rely on support seeking
strategies to cope with distress and to prefer open communication when distressed [35].
It is possible that these individuals are not only more prone to self-disclose in general,
but they may also engage in greater problem focused communication (i.e., co-rumination).
More anxiously attached children tend to hyperactivate negative affect in order to elicit
support and care from others [36]. They have more difficulty disengaging from negative
experiences and regulating their emotions. As such, they are more likely to ruminate [37,38];
but see [39]. Individuals higher in attachment avoidance, on the other hand, are more likely
to avoid, suppress, or deactivate negative affect and minimize emotional displays rather
than openly disclose to others [40]. They tend to create emotional distance and aim to avoid
dependence on others [35]. Associations with rumination have been established before;
but findings are mixed [38,41,42]. Based on these associations with emotion regulation, it
can be expected that more anxiously attached individuals will display more co-rumination
as attachment anxiety reflects both the desire for interpersonal contact with others and
the vulnerability to ruminate on negative affect. In contrast, as attachment avoidance is
associated with discomfort with closeness and intimacy, more avoidant attached youth
may be expected to co-ruminate less.

1.3. The Role of Gender

Literature thus far has shown gender differences in co-rumination, with girls reporting
higher co-rumination levels compared to boys, both in childhood and in adolescence [4,5].
A plausible explanation is that relations between the proposed predictors of co-rumination
and co-rumination itself are stronger for girls than for boys. For example, differential
socialization practices of boys’ and girls’ responses to affect may result in a stronger
relation between temperament reactivity and certain emotion regulation strategies among
girls compared to boys [43]. Research has shown that when children express role-consistent
emotions, parents provide more attention to the child [44] and, as such, they are more
accepting of sadness and anxiety in girls compared to anger in boys [45]. Girls are thus
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encouraged to talk about negative feelings (i.e., link with co-rumination) and to seek
proximity when they are feeling sad, whereas boys are encouraged to keep their feelings to
themselves [46].

Associations between attachment and co-rumination may differ for boys and girls as
well. As parents more generally discourage emotion expression in boys compared to girls
and as parents talk more about feelings of sadness with daughters than with sons [47], it
can be expected that more secure attachment in youth (i.e., higher levels of trust) will be
more strongly associated with co-rumination in girls compared to boys. Also studies with
a focus on associations between insecure attachment and emotion expression have pointed
towards gender differences in such associations. In a study with newlywed couples, for
instance, higher attachment avoidance in women was found to be associated with a greater
willingness to tolerate negative emotions, whereas the opposite was true for men [48]. The
authors hypothesize that more avoidantly attached men may be less likely to use their
emotional state as a source of information to guide their behavior compared to women [48].
This may result in a stronger negative association between attachment avoidance and
problem talk in boys.

1.4. The Current Study

With the current study, we aimed to gain insight into predictors of co-rumination. The
first predictor examined was temperament. We expected NA to be a positive predictor of
co-rumination, as previous studies have shown NA to be an antecedent of intrapersonal
rumination [18]. In addition, the tendency to experience negative affect more easily (i.e.,
NA) might be related to a greater discussion of these negative feelings that arise. We
expected PA to be a positive predictor of co-rumination as well, given previous research
on the positive relationship between PA and self-disclosure [24]. To acknowledge the
complexity of temperament, both PA and NA were examined in combination with adoles-
cents’ regulatory capacities (i.e., EC). Associations with co-rumination were expected to be
especially strong for individuals low in EC and high in NA [27].

Our second aim was to investigate attachment as a predictor of co-rumination. The
study of attachment was carried out in two ways. First, we investigated whether general
trust predicted engagement in co-rumination, hypothesizing that higher levels of trust
would make youth more prone to co-ruminate with a friend. Specifically, as higher levels
of trust are associated with approaching important attachment figures [49], it was expected
to relate to higher levels of both adaptive and maladaptive forms of self-disclosure. Second,
we evaluated the unique predictive value of the two insecure attachment dimensions,
i.e., attachment anxiety and attachment avoidance. We hypothesized that the association
between co-rumination and attachment avoidance would be negative, as higher attach-
ment avoidance is characterized by greater interpersonal distance and suppression of
feelings [40]. For attachment anxiety, two alternative hypotheses may be put forward.
On the one hand, as adolescents high in attachment anxiety have been found to express
more dependent behavior and to reach out [36], they may also be expected to engage in
more co-rumination. On the other hand, out of the conceptualization that higher attach-
ment anxiety reflects lower levels of attachment security (i.e., lower trust), it can also be
expected that attachment anxiety, like attachment avoidance, would relate to lower levels
of co-rumination.

In these two research questions, the moderating role of gender was taken into ac-
count. As mentioned previously, we expected the relationship between temperament
and co-rumination to be stronger for girls. We further hypothesized a stronger positive
relationship for girls compared to boys between co-rumination and trust in the availability
of a parent and between co-rumination and attachment anxiety. For attachment avoidance,
we expected a stronger negative association with co-rumination for boys.

To gain insight into predictors of co-rumination, we examined associations with trajec-
tories of co-rumination over a 3-year interval. This way, temperament, attachment, and
gender could be studied not only as predictors of initial co-rumination levels, but also of
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changes in levels over time. Furthermore, to obtain a stringent test for the role of temper-
ament and attachment, we examined our research questions while covarying for related
constructs of co-rumination, being brooding rumination and depressive symptoms [3,11].

2. Materials and Methods
2.1. Participants

For the current study, 28 schools were randomly selected from an exhaustive list of
all schools in Flanders—the Dutch-speaking part of Belgium. Principals were contacted
by a letter and a few weeks later by a phone call. If the school boards were willing to
participate in the study, a visit to the school was scheduled. This was the case for seven
schools. Next, consent forms were distributed to parents of 1733 adolescents from fifth
to ninth grade. A total of 86 parents did not give their child permission to participate.
At the first assessment, 90 pupils were absent (mostly due to illness) and data of seven
pupils could not be used because of random patterns in responses. One pupil did not
want to participate. The final sample consisted of 1549 early adolescents, who all gave
assent. Participants’ age ranged from 9 to 17 years old (M = 12.93; SD = 1.46) and
53.4% were girls. Initial CDI scores were in the clinically significant range for 16.90% of
the participants (i.e., score ≥ 16 [50]). Information on nationality was collected at the
second measurement wave. Of all participants present at the second assessment, 93.0%
reported the Belgian nationality, 2.4% the Dutch nationality, and the other 4.6% had a
different nationality (e.g., Afghan, German, Moroccan, Polish, Portuguese, Russian). The
population was predominantly Caucasian and can be considered as representative of the
Belgian population in terms of SES. A total of 19.5% of the participants further reported that
their parents had gotten divorced and 1.8% reported that at least one of their parents had
deceased. At the conclusion of the study, the distribution of the participants within different
schooling branches included 79.3% in general secondary education, 7.5% in vocational
education, and 13.2% in technical education.

Of all participants present at Time 1, 48.87% completed measurements at all four assess-
ments, 16.14% completed three out of the four assessments, 15.24% completed two assess-
ments, and 19.75% completed one assessment. Between the 1007 pupils who were present at
three or four assessments versus the 542 pupils who completed only one or two assessments,
no significant baseline differences were found for co-rumination, t(1028.77) = 0.96, p = 0.34.
However, the group that participated at only one or two assessments reported significantly
higher depressive symptoms, t(958.02) = 6.93, p < 0.001, higher brooding, t(1038.64) = 2.47,
p = 0.01, higher NA, t(1012.55) = 2.80, p = 0.01, higher attachment anxiety, t(926.13) = 4.02,
p < 0.001, and higher attachment avoidance, t(1539) = 2.20, p = 0.03. Further, this group
reported lower EC, t(953.16) = −6.56, p < 0.001, lower PA, t(1005.26) = −2.76, p = 0.01,
and lower trust in the support and availability of the mother, t(937.98) = 4.17, p < 0.001.
We observed a significant gender difference, χ2(1) = 4.73, p = 0.03, with more girls than
boys in the group that was present during at least three assessments.

2.2. Measures

The Co-Rumination Questionnaire (CRQ) is a 27-item self-report questionnaire that
measures the extent to which individuals typically co-ruminate with their closest, same-
gender friend [3]. Items are rated on a 5-point Likert scale, ranging from 1 (not at all
true) to 5 (really true). Nine different content areas are covered, including (a) frequency of
discussing problems, (b) discussing problems instead of engaging in other activities, (c)
friend encouraging discussion of problems, (d) target child encouraging friend to discuss
problems, (e) discussing the same problem repeatedly, (f) speculation about causes, (g)
speculation about consequences, (h) speculation about parts of the problem that are not
understood, and (i) focusing on negative feelings. An example item is “When we talk about
a problem that one of us has, we try to figure out every one of the bad things that might
happen because of the problem”. For the present study, the shortened 9-item version, with
one item for each of the nine content areas, was used [5]. Previous research has shown that
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this version is reliable [5,11]. The total score was calculated as the mean of the nine items.
Cronbach alpha in the current study is 0.87.

The Positive Affect and Negative Affect Scales (PANAS) assesses both NA and PA. Each
scale consists of 10 negative and 10 positive emotional states (e.g., “ashamed”, “guilty”,
“strong”, “enthusiastic”) [51]. Participants were asked to indicate how often they feel as
described in daily life, using a 5 point-Likert scale, ranging from 1 (very slightly/not at all)
to 5 (extremely). The PANAS was originally designed for adults, but has demonstrated
satisfactory reliability and good convergent, construct, and discriminant validity in adoles-
cent samples [52]. Cronbach alpha in the current study is 0.81 and 0.84, for the PA and NA
scale respectively.

The Effortful Control Scale (ECS) is a 24-item self-report questionnaire that measures
attentional control, activation control and inhibitory control as aspects of effortful con-
trol [53]. Items are rated on a 5-point Likert scale, ranging from 1 (not at all like me) to 5
(very much like me). Two subscale scores can be derived (i.e., Persistence/Low distractibil-
ity versus Impulsivity). The internal consistency and construct validity of the ECS has
been previously supported [54]. For the current study, only the Persistence items of the
ECS were included (e.g., “I start many things that I don’t finish”). In previous studies,
this subscale demonstrated stronger correlations with other measures of effortful control
compared to the Impulsivity scale [54]. Also, there is some disagreement as to whether
more automatic types of control, like impulsivity, adequately measure effortful control [55].
Cronbach alpha in the current study is 0.84.

The “Trust” subscale of the People in My Life Questionnaire (PIML) is used to assess
trust in maternal support and availability [56]. The subscale consists of 10 items. Items are
rated on a 4-point Likert scale, ranging from 1 (almost never true) to 4 (almost always true).
An example item is “My mother respects my feelings”. Concurrent and convergent validity
of the trust-scale has been established previously [57]. Cronbach alpha in the current study
is 0.94.

The Experiences in Close Relationships Scale—Revised Child version (ECR-R) is a 36-item
self-report questionnaire assessing both anxious and avoidant attachment [58,59]. Items
are rated on a 7-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree).
For the current study, the shortened 12-item version was used [59]. Only items relating to
the mother were included, resulting in six avoidant attachment (e.g., “I prefer not to show
to my mother how I feel deep down”) and six anxious attachment items (e.g., “I worry that
my mother does not really love me”). The ECR-RC has been shown to be a reliable and
valid instrument [59]. Cronbach alpha in the current study is 0.85 and 0.81, for attachment
anxiety and attachment avoidance, respectively.

The Children’s Depression Inventory (CDI) is a 27-item self-report questionnaire that
measures cognitive, affective, and behavioral symptoms of depression over the past two
weeks [60]. Items are rated on a 3-point rating scale (0–2) with higher scores representing
more severe symptomatology. Total scores on the CDI are a sum of all items. An example
item is “I am sad once in a while/I am sad many times/I am sad all the time”. The CDI has
been shown to be reliable and valid and discriminates individuals with major depressive
disorders from nondepressed individuals [60]. Cronbach alpha in the current study is 0.86.

The “brooding” subscale of the Children’s Response Styles Questionnaire—extended
version (CRSQ) consists of 5 items and measures brooding rumination in response to
sadness [54,61]. Items are rated on a 4-point Likert scale, ranging from 1 (almost never) to 4
(almost always). An example item is “Thinking ‘What have I done to deserve this?”. Scores
range from 5 to 20, with higher scores indicating a greater tendency to brood. Cronbach
alpha in this study is 0.79.

2.3. Procedure

All adolescents and parents in the participating schools received letters explaining the
purpose of the study, inviting them to join the study and asking for parental permission.
Pupils who received permission to participate were asked to sign consent forms before the
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start of the study. Questionnaires were filled out collectively during school hours. The four
assessments, with one-year intervals, followed the same procedure. The coordinator of the
study and at least one master’s student in psychology were present to answer questions.
Ethical approval was obtained from the local research Ethics Committee.

2.4. Data Analyses

Multi-level modeling in HLM 8.1 was used to analyze data. It allows for missing data
for participants not present at all assessments by including all data in the analyses, resulting
in optimal use of data. It furthermore accounts for baseline differences in variables by
including the variables in equations.

HLM identifies regression equations which describe trajectories of individuals over
time by calculating an intercept and a slope. The intercept refers to the individuals’ initial
level on the dependent variable, whereas the slope describes changes in the dependent
variable over time. We predicted both intercepts and slopes of trajectories. The size of the
current sample was lower than typically recommended for models including quadratic
effects, especially for models run separately in boys and girls [62]. Furthermore, possible
quadratic effects are most reliable when at least five points of data are available [62].
Because of these reasons, we only investigated linear change.

HLM calculates equations at two levels. Level 1 equations capture each individual’s
trajectory of co-rumination as a function of time (i.e., four waves of data in the current
study). Level 2 equations examine the differences between the Level 1 trajectories of
the individuals as a function of the variables included in Level 2. In our study, Level 2
variables include gender, baseline temperament, baseline attachment, the temperament ×
gender interactions, and the attachment × gender interactions. This longitudinal approach
thus indicates within-participants changes in co-rumination levels over time, while also
taking into account variation between individuals as a function of differences in the
included predictors. Because previous research consistently established associations of
co-rumination with brooding rumination and depressive symptoms, both variables were
included as covariates in analyses. Given significant associations between age and study
variables (see below), age was included as a covariate as well.

Separate models were run for temperament and attachment. Gender was coded
−1 (boys) and 1 (girls) and the scores on all other predictors and covariates were standard-
ized, except for age, which was expressed in months. We used full maximum-likelihood
estimation and iterations were set at 1000. Time points were coded as 0, 1, 2, and 3.

3. Results
3.1. Descriptive Statistics

Descriptive statistics and intercorrelations between all baseline variables and between
baseline variables and co-rumination at all four time points are reported in Table 1; Table 2.
Medium to large correlations were found between co-rumination measures at all time
points. NA was significantly and positively correlated with co-rumination at all time
points and PA showed (small) positive associations with co-rumination scores at T1 and T2.
No significant associations were established between co-rumination and EC or between
co-rumination and trust. Weak associations with co-rumination scores were found for
attachment anxiety (positive association) and attachment avoidance (negative association)
across the four assessments. Age was weakly associated with almost all variables (all
positive correlations, except for negative correlations for EC and trust), with the exception
of non-significant associations with PA and attachment anxiety.
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Table 1. Means and standard deviations for the total group and for boys and girls separately.

Variable M (SD) All M (SD) Girls M (SD) Boys t-Test (df)

Co-rumination T1 3.18 (0.74) 3.41 (0.65) 2.91 (0.75) 13.95 *** (1436.33) a

Co-rumination T2 3.17 (0.79) 3.43 (0.69) 2.86 (0.80) 12.92 *** (1054.06) a

Co-rumination T3 3.16 (0.79) 3.42 (0.69) 2.83 (0.78) 12.14 *** (815.03) a

Co-rumination T4 3.21 (0.74) 3.46 (0.66) 2.88 (0.70) 12.47 *** (863)
Negative Affect T1 21.03 (6.72) 21.87 (7.10) 20.07 (6.13) 5.35 *** (1543.64) a

Positive Affect T1 32.21 (6.72) 31.72 (6.65) 32.78 (6.76) 3.09 ** (1540)
Effortful Control T1 47.34 (7.69) 47.42 (7.72) 47.25 (7.66) 0.41 (1546)
Trust T1 34.75 (6.17) 34.77 (6.40) 34.73 (5.91) 0.11 (1534.25) a

Attachment Anxiety T1 9.68 (5.78) 9.58 (5.94) 9.79 (5.59) 0.71 (1539)
Attachment Avoidance T1 18.48 (8.29) 18.07 (8.80) 18.95 (7.64) 2.10 * (1538.88) a

Depressive Symptoms T1 9.23 (6.47) 10.00 (6.97) 8.34 (5.73) 5.16 *** (1540.85) a

Brooding T1 10.56 (3.62) 11.18 (3.75) 9.86 (3.33) 7.35 *** (1545.50) a

Note. T1 = Time 1, T2 = Time 2, T3 = Time 3; a t-test adjusted for unequal variances across gender; * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 2. Intercorrelations among all variables at baseline.

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.

1. Co-rumination T1 -
2. Co-rumination T2 0.49 *** -
3. Co-rumination T3 0.44 *** 0.62 *** -
4. Co-rumination T4 0.45 *** 0.57 *** 0.63 ***
5. Negative Affect T1 0.13 *** 0.09 ** 0.11 *** 0.13 *** -
6. Positive Affect T1 0.12 *** 0.10 *** 0.01 0.01 −0.09 *** -
7. Effortful Control T1 −0.01 0.00 0.01 −0.04 −0.40 *** 0.18 *** -
8. Trust T1 0.03 0.01 0.00 −0.03 −0.26 *** 0.28 *** 0.40 *** -
9. Attachment Anxiety T1 0.07 ** −0.03 0.04 0.05 0.29 *** −0.16 *** −0.30 *** −0.52 *** -
10. Attachment Avoidance T1 −0.06 * −0.07 * −0.03 −0.03 0.23 *** −0.24 *** −0.37 *** −0.66 *** 0.42 *** -
11. Depressive Symptoms T1 0.09 *** 0.07 * 0.07 * 0.11 *** 0.62 *** −0.36 *** −0.57 *** −0.47 *** 0.40 *** 0.38 *** -
12. Brooding T1 0.24 *** 0.19 *** 0.17 *** 0.20 *** 0.54 *** −0.04 −0.35 *** −0.22 *** 0.27 *** 0.17 *** 0.49 *** -
13. Age 0.08 ** 0.10 *** 0.07 * 0.09 ** 0.06 * 0.02 −0.24 *** −0.19 *** 0.00 0.21 *** 0.12 *** 0.06 *

Note. T1 = Time 1, T2 = Time 2, T3 = Time 3; * p < 0.05; **p < 0.01; *** p < 0.001.

Some significant gender differences were observed. Girls reported significantly higher
levels of NA and co-rumination than boys, whereas boys reported higher levels of PA and
attachment avoidance than girls.

3.2. Co-Rumination Trajectories over Time

In the first step, co-rumination trajectories were examined as a function of time only.
The intercept was significantly different from zero (coefficient = 3.17, t = 175.00, p < 0.001).
There was no significant effect of time, indicating a rather flat slope for the total group
(coefficient = 0.01, t = 1.32, p = 0.19). In the next step, gender and the three covariates
(brooding, depressive symptoms, and age; see Table 3) were added to the model. Results
indicated that initial co-rumination levels did vary as a function of gender, age, and
brooding. Specifically, the co-rumination intercept started at a higher level for girls, for
individuals higher in brooding, and for older adolescents. Levels of co-rumination for
the entire sample did change differently as a function of gender, with slopes being more
negative for boys than for girls. Covariates were kept in the model if p-values were ≤ 0.10.
As a result, all covariates were retained to predict the intercept of co-rumination trajectories,
including depressive symptoms with p = 0.051, whereas only gender was retained as a
predictor of the slope.

3.3. Temperament as a Predictor of Co-Rumination Trajectories

To test the hypothesis that temperament would predict co-rumination trajectories, all
temperament variables were included as predictors of intercept and slope. Specifically,
predictors included (a) the affectivity components NA and PA, (b) the self-regulatory
component EC, and (c) interactions between (a) and (b). In this model (i.e., a model with-
out including interactions with gender), gender (coefficient = 0.24, t = 14.13, p < 0.001),
EC (coefficient = 0.05, t = 2.48, p = 0.01), and PA (coefficient = 0.12, t = 6.30, p < 0.001)
uniquely predicted the intercept of co-rumination trajectories with coefficients being posi-
tive. Slopes of co-rumination trajectories were predicted by PA, with slopes declining for
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individuals high on PA (coefficient = −0.03, t = −3.51, p < 0.001); the other predictors were
not significant.

Table 3. Multi-level analyses predicting co-rumination trajectories as a function of the covariates
and gender.

Intercept Slope

Estimate (SE) t Estimate (SE) t

Predicting co-rumination intercept and slope from baseline to three years later
Level 1
Time 2.60 (0.15) 17.44 *** −0.04 (0.07) −0.49

Level 2
Gender 0.24 (0.02) 13.76 *** 0.02 (0.01) 2.07 *

Brooding 0.15 (0.02) 7.53 *** −0.01 (0.01) −1.39
Age 0.00 (0.00) 3.73 *** 0.00 (0.00) 0.61

Depressive symptoms −0.04 (0.02) −1.95 0.01 (0.01) 1.03
Note. Brooding = the Children’s Response Styles Questionnaire—extended version (CRSQ-ext); Depressive
Symptoms = the Children’s Depression Inventory (CDI). Gender: boys coded as −1 and girls coded as 1.
* p < 0.05; *** p < 0.001.

Next, two-way and three-way interactions with gender were added as Level-2 predic-
tors. Results are presented in Table 4. On top of the previously mentioned main findings
on slope and intercept, significant interactions were found between gender and NA and
between gender and EC in predicting the intercept. To investigate this interaction, multi-
level models were run for boys and girls separately. These post-hoc examinations indicated
that the positive association between EC and the intercept of co-rumination was significant
in boys (coefficient = 0.11, t = 3.23, p = 0.001); not in girls (coefficient = 0.00, t = 0.17,
p = 0.86). For NA, associations with co-rumination intercepts differed between both, yet
coefficients were non-significant in both groups separately, i.e., negative (non-significant)
coefficient for girls = −0.04, t = −1.43, p = 0.15 and a positive (non-significant) coefficient
for boys = 0.04, t = 1.07, p = 0.29. No significant interactions were found predicting the
slope of co-rumination trajectories.

Table 4. Multi-level analyses predicting co-rumination trajectories as a function of the covariates, gender, and temperament.

Intercept Slope

Estimate (SE) t Estimate (SE) t

Predicting co-rumination intercept and slope from baseline to three years later
Level 1
Time 2.54 (0.13) 18.85 *** 0.01 (0.01) 1.09

Level 2
Gender 0.24 (0.02) 13.21 *** 0.01 (0.01) 1.27

Brooding 0.13 (0.02) 6.91 *** / /
Age 0.00 (0.00) 4.58 *** / /

Depressive symptoms 0.03 (0.02) 1.39 / /
NA 0.00 (0.02) 0.19 −0.01 (0.01) −0.69
PA 0.11 (0.02) 6.09 *** −0.03 (0.01) −3.54 ***
EC 0.06 (0.02) 2.81 ** −0.02 (0.01) −1.57

EC × NA −0.02 (0.02) −1.42 0.00 (0.01) 0.42
EC × PA −0.01 (0.02) −0.48 0.00 (0.01) −0.25

Gender × NA −0.04 (0.02) −2.02 * 0.02 (0.01) 1.68
Gender × PA 0.02 (0.02) 1.33 0.01 (0.01) 0.71
Gender × EC −0.07 (0.02) −3.52 *** 0.02 (0.01) 1.89

Gender × EC × NA 0.00 (0.02) 0.22 −0.01 (0.01) −0.55
Gender × EC × PA 0.00 (0.02) −0.11 0.01 (0.01) 0.80

Note: NA and PA = Positive and Negative Affect Scale (PANAS); EC = Effortful Control Scale (ECS); Brooding = the Children’s Response
Styles Questionnaire—extended version (CRSQ-ext); Depressive Symptoms = the Children’s Depression Inventory (CDI). Gender: boys
coded as −1 and girls coded as 1. * p < 0.05; ** p < 0.01; *** p < 0.001.
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3.4. Attachment as a Predictor of Co-Rumination Trajectories

To test our second main hypothesis, similar HLM analyses were conducted with
attachment variables predicting both intercept and slope of co-rumination trajectories
above and beyond gender and the covariates. Separate models were run to evaluate trust
in the availability of a parent and for the two insecure dimensions (i.e., attachment anxiety
and attachment avoidance). (By means of sensitivity analyses, an additional model was run
including trust, attachment anxiety, attachment avoidance, and interactions with gender
all together in one model. Values of coefficients differed slightly, yet all conclusions based
on significance remained the same).

3.4.1. Trust

First, in the model including the main association with trust (i.e., no interactions
with gender added), trust in the availability of the mother predicted both the inter-
cept (coefficient = 0.06, t = 2.94, p = 0.003) and the slope (coefficient = −0.02, t = −2.14,
p = 0.03) of co-rumination trajectories, with individuals high in trust showing higher ini-
tial co-rumination levels and decreasing levels over time. Gender predicted intercept
(coefficient = 0.23, t = 13.70, p < 0.001) and slope (coefficient = 0.02, t = 2.01, p = 0.05).

Second, the two-way interaction with gender was added as a Level-2 predictor. Results
are shown in Table 5. Additionally to the previously mentioned association, an interaction
between trust and gender was found in the prediction of the slope of co-rumination trajec-
tories. Post-hoc analyses showed significant associations with slopes of trajectories for boys
(coefficient = −0.04, t = −2.62, p = 0.01), not for girls (coefficient = −0.01, t = −0.55, p = 0.58).
Gender was no significant predictor of the slope in this model including interactions.

Table 5. Multi-level analyses predicting co-rumination trajectories as a function of the covariates, gender, and trust.

Intercept Slope

Estimate (SE) t Estimate (SE) t

Predicting co-rumination intercept and slope from baseline to three years later
Level 1
Time 2.51 (0.14) 18.58 *** 0.01 (0.01) 1.01

Level 2
Gender 0.23 (0.02) 13.77 *** 0.02 (0.01) 1.88

Brooding 0.13 (0.02) 7.96 *** / /
Age 0.00 (0.00) 4.80 *** / /

Depressive symptoms −0.01 (0.02) −0.64 / /
Trust 0.06 (0.02) 3.13 ** −0.02 (0.01) −2.52 *

Gender × Trust −0.03 (0.02) −1.93 0.02 (0.01) 2.01 *

Note: Brooding = the Children’s Response Styles Questionnaire—extended version (CRSQ-ext); Depressive Symptoms = the Children’s
Depression Inventory (CDI); Trust = People in My Life Questionnaire (PIML). Gender: boys coded as −1 and girls coded as 1. * p < 0.05;
** p < 0.01; *** p < 0.001.

3.4.2. Attachment Avoidance and Attachment Anxiety

In the model including only the main effects, we established significant findings
for gender (coefficient = 0.23, t = 13.49, p < 0.001), attachment anxiety (coefficient = 0.04,
t = 2.11, p = 0.04), and attachment avoidance (coefficient = −0.08, t = −4.38, p < 0.001)
on the intercept. Gender (coefficient = 0.02, t = 2.11, p = 0.04) and attachment avoidance
(coefficient = 0.02, t = 1.97, p = 0.049) significantly predicted the slope of co-rumination
trajectories.

Second, two-way interactions with gender were added as Level-2 predictors. Results
are shown in Table 6. The interaction between gender and attachment avoidance was
found to predict the intercept of co-rumination trajectories. To examine this interaction,
multilevel models were run for boys and girls separately. The association between attach-
ment avoidance and the intercept was significantly negative in boys (coefficient = −0.15,
t = −4.90, p < 0.001), and not significant in girls (coefficient = −0.04, t = −1.79, p = 0.07).
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The significance level of attachment avoidance on the slope of co-rumination trajectories
went from 0.049 to 0.055, thereby going from significant to nonsignificant.

Table 6. Multi-level analyses predicting co-rumination trajectories as a function of the covariates, gender, and anxious and
avoidant attachment.

Intercept Slope

Estimate (SE) t Estimate (SE) t

Predicting co-rumination intercept and slope from baseline to three years later
Level 1
Time 2.46 (0.14) 18.21 *** 0.01 (0.01) 0.76

Level 2
Gender 0.23 (0.02) 13.52 *** 0.02 (0.01) 2.09 *

Brooding 0.13 (0.02) 7.76 *** / /
Age 0.00 (0.00) 5.19 *** / /

Depressive symptoms −0.02 (0.02) −0.94 / /
Anxious Attachment 0.05 (0.02) 2.23 * −0.01 (0.01) −1.08
Avoidant Attachment −0.10 (0.02) −4.95 *** 0.02 (0.01) 1.92

Gender × Anxious −0.03 (0.02) −1.29 0.00 (0.01) 0.03
Gender × Avoidant 0.07 (0.02) 3.52 *** −0.00 (0.01) −0.43

Note. Brooding = the Children’s Response Styles Questionnaire—extended version (CRSQ-ext); Depressive Symptoms = the Children’s
Depression Inventory (CDI); Anxious and Avoidant = Experiences in Close Relationships Scale—Revised Child version (ECR-R). Gender:
boys coded as −1 and girls coded as 1. * p < 0.05; *** p < 0.001.

(1). Thanks to an anonymous reviewer, all analyses were reconducted to investigate
the influence of age. First, models were run without including age as a covariate. Almost
all findings remained the same, with following exceptions: In the model investigating
temperament as a predictor, both EC and Gender × NA became marginal significant
predictors of the intercept of co-rumination trajectories, estimate(SE) = 0.04(.02), p = 0.051
and −0.04(0.02), p = 0.075, respectively. In the model investigating attachment anxiety and
attachment avoidance, attachment anxiety as well became a marginally significant predictor
of co-rumination intercepts, estimate(SE) = 0.04(0.02), p = 0.083. Second, all models were
rerun, including the interactions between age and study variables. All significant findings
reported in the manuscript remained, and none of the interactions with age predicted
intercept nor slope). (2). As weak associations have been established between temperament
and attachment (for a meta-analysis, see [63]), we ran an additional model including all
study variables to control for potential overlap between both and to gain insight into the
robustness of the findings. No different conclusions were drawn based on significance
levels, with one exception: Trust was not a significant predictor of intercept nor slope of co-
rumination trajectories, and the interaction between trust and gender became marginally
significant, estimate(SE) = 0.02(0.01), p = 0.08. Attachment avoidance and attachment
anxiety may be more robust unique predictors of co-rumination trajectories than trust. It
would be interesting for future research to further explore this hypothesis).

4. Discussion

Co-rumination repeatedly predicts depression, anxiety, and stress in adolescence [6].
The current study assessed temperament, attachment, and gender as predictors of adoles-
cents’ tendency to co-ruminate to get a better understanding of factors that put individuals
at risk to engage in this behavior associated with such outcomes.

4.1. Temperament and Co-Rumination Trajectories

As a first aim, temperament was studied as a predictor of co-rumination trajectories.
High PA in boys and girls and high EC in boys were found to relate to higher co-rumination.
Co-rumination levels were found to decrease slightly over time for adolescents high in PA.

Adolescents high in PA were thus found to report higher levels of co-rumination. As
individuals high in PA easily self-disclose and view others as more trustworthy [23], it
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may explain that they also self-disclose more frequently with a negative focus. Results
seem to suggest that PA may be predictive of the social ability aspect of co-rumination,
with social reward and social bonding acting as factors that encourage co-rumination. We
further believe that these individuals might be the ones that have less difficulty getting
along with others, thereby increasing their opportunities to self-disclose and co-ruminate.
Interestingly and importantly, results indicated that PA related to decreasing levels of co-
rumination over the 3-year interval. It is possible that adolescents high in PA learn to rely
on more adaptive ways to obtain social reward and closeness. For instance, it is possible
that these youth learn to switch from a pervasive negative focus to more problem-focused
discussion over time. Research showing that individuals high on PA generally respond
more effectively to complex and changing situations and engage in more creative problem
solving [64], supports this hypothesis.

In the current study, NA did not emerge as a significant predictor of co-rumination.
This was somewhat unexpected as adolescents high in NA generally experience more
intense and chronic negative emotions. Yet, this finding adds to work of Byrd-Craven
et al. [65], who found that NA did not predict either self-reported or observed co-rumination.
Importantly though, the relationship between NA and co-rumination levels in the current
study pointed towards opposite directions for boys and girls, potentially resulting in a zero
net finding for the total group.

Associations between EC and co-rumination had not been expected, as this self-
regulatory component is generally understood as a factor strengthening the association
between reactivity (i.e., PA and NA) and response styles [20]. However, results showed
adolescent boys with high levels of EC to be more prone to co-ruminate, regardless of
reactivity levels. Thus, boys engaging in co-rumination seem to do this rather deliberate.
For girls, no such relation was established. It appears that boys high in EC are better able to
regulate emotional and behavioral reactions to subsequently engage in co-rumination and
disclose to a best friend. This may be due to them being generally encouraged by society
to distract themselves or to engage in problem-solving and activities when they feel bad,
rather than to self-disclose [66]. Our finding is surprising, as EC has previously been shown
adaptive in the context of psychopathology and emotion regulation in boys and girls [20].
Yet, this result may further substantiate the rising question whether co-rumination may
actually be adaptive for boys. Specifically, Rose et al. [4] found co-rumination to predict
internalizing symptoms six months later, yet only in girls. Rose et al. [12] further showed
depressive symptoms to predict peer stress only for girls high in co-rumination. The
combination of stress experience and low (i.e., as opposed to high) co-rumination in boys
has also been found to be associated with higher depressive symptoms [67,68]. It may
be interesting for future research to further investigate the adaptive versus maladaptive
nature of co-rumination among boys.

Finally, no interactions between self-regulation and affectivity were established. This
was somewhat unexpected, as we had hypothesized individuals low in EC and high in NA
to report the greatest levels of co-rumination. Although this finding is consistent with some
prior studies on the interaction between NA and EC in rumination [19], we hypothesize
that the potential differences in the function of EC in boys and girls may have contributed
to this lack of finding.

4.2. Attachment and Co-Rumination Trajectories

In the current study, adolescent boys and girls with greater trust in the availability
of their mother reported higher levels of co-rumination. Boys high in trust showed de-
creases in co-rumination levels over time, whereas no such relationship was found for girls.
Focusing on the two insecure attachment dimensions, results suggested that individuals
high in attachment anxiety reported higher levels of co-rumination, whereas boys high in
attachment avoidance displayed lower co-rumination levels.

At first sight, it may be counter-intuitive that individuals with a more secure attach-
ment style engage in behaviors that are maladaptive in the context of emotional wellbeing.
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Yet, results are less surprising when considering that individuals experiencing high levels
of trust in the availability of attachment figures learn to rely on others and openly commu-
nicate about how they feel at a young age [35]. This heightened level of support-seeking
and self-disclosure might involve talking about problems and negative topics as well,
potentially involving heightened co-rumination. Results further suggest that boys high in
trust co-ruminate less over time. We do not have a clear hypothesis as for why this might
be the case. It is possible that these results are due to regression to the mean [69]. The
decrease could also be interpreted as being consistent with the tend and befriend theory [1],
with boys generally turning less towards social connections compared to girls.

Conform our hypotheses, attachment avoidance was associated with lower initial
co-rumination, yet this relationship was only found in boys. As attachment avoidance
has been related to individuals suppressing how they feel and a preference for emotional
distance from others [36], conversations focusing on personal topics were expected to
be scarce. As boys are generally discouraged to self-disclose compared to girls, it is not
surprising that the lack in emotional expression that comes with high attachment avoidance
is strongest in boys. For girls, it is possible that their female friends still elicit self-disclosure
and co-rumination in their conversations, as co-rumination generally occurs more often in
female dyads [3]. This could then outweigh the tendency to keep emotions to themselves.

Adolescents high in attachment anxiety reported higher levels of co-rumination. As
high attachment anxiety is accompanied by a strong need for closeness and heightened
expression of negative emotions [36], this finding is not surprising. We expect that worries
about relationships that come along with attachment anxiety [36] become subject of the
conversations within a dyad. Yet, at the same time, combining the findings of general trust
with the findings of the two insecure attachment dimensions invites for a reflection on the
relationship between both. If we understand high attachment anxiety and high attachment
avoidance as two different representations of low trust, negative relationships with co-
rumination could have been expected to emerge for both (i.e., higher levels on attachment
anxiety and attachment avoidance expected to relate to lower co-rumination). Our findings
thus further add to research showing that the specific form of attachment insecurity is
important to take into account in the context of emotion regulation [49] and contributes
to a fine grained understanding of the role of insecure attachment. We expect that the
positive associations of co-rumination with trust and attachment anxiety are driven by
different mechanisms. Where the relationship with the former can be expected to be driven
by the self-disclosure aspect of co-rumination, the relationship with the latter is expected
to be driven by the ruminative process. (Caution may still be warranted when drawing
conclusions based on trust specifically, as this variable did not predict co-rumination
trajectories in more complex models including both attachment and temperament together,
and may thus be a less robust predictor.)

4.3. Clinical Implications and Suggestions for Future Research

Worldwide, depression and anxiety disorders constitute a major health issue, with
well-documented negative consequences in multiple domains, such as mental and physical
health, cognition, and social relations [70]. Understanding antecedents of risks for depres-
sion and anxiety (i.e., co-rumination) may contribute to the prevention of internalizing
problems. In light of the findings of the current study, we would recommend practitioners
to be aware of the characteristics that may relate to a heightened tendency to co-ruminate
(e.g., high attachment anxiety) and to monitor youth meeting these vulnerabilities. Adoles-
cents could then be encouraged to limit the negative focus and excessiveness of problem
talk or to become aware of the way in which they communicate with friends [71]. Given
that co-rumination is also found to occur in relationships characterized by high levels
of trust, it will be important to broadly increase awareness of the dangers of excessive
problem talk and to encourage the use of adaptive communication styles, like problem
solving, a less prolonged focus on negative affect, or expanding to include greater reflection
on positive events [72]. Sensitizing this at a young age in conversations with parents
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may set the example for conversations with friends [73]. As being a girl predicts higher
co-rumination, focusing on this subgroup is especially worthwhile. In addition, more
research now suggests that co-rumination may be maladaptive for emotional problems in
girls in particular [4,67], further supporting the idea that realizing changes in predictors or
monitoring youth might be most important in this subgroup.

The finding that high levels of EC were associated with higher reports of co-rumination
in boys, amplifies the question whether co-rumination could be something adaptive for
this subgroup. It will be interesting to have more studies looking deeper into differential
associations in boys and girls. Gaining insight into the role of EC also has advantages, as
EC is easier to tackle in prevention/intervention compared to the reactivity component of
temperament (i.e., NA and PA).

Antecedents other than temperament and attachment may also be considered in
future research; with a predominant focus on predictors that can be addressed in therapy
and with attention to both distal and proximal factors. For instance, parenting has been
acknowledged to be an influential factor in emotional development of youth [74] and has
been started to be investigated in the context of co-rumination [13]. Rumination has also
been proposed to predict greater co-rumination [3], yet evidence from studies investigating
the directionality of relations between rumination and co-rumination does not support this
hypothesis [75,76]; but see [77].

4.4. Limitations and Strengths

The current study benefits from several strengths, including the examination of a large
sample of adolescents, resulting in sufficient power, and the use of multi-level modeling
on four waves of data. However, our research also suffers from several shortcomings.
First, inflation of relations between our study variables might be present as we made use
of self-report. Second, co-rumination trajectories were predicted by variables that were
measured at the same time as the first co-rumination measurement. Although temper-
ament and attachment are expected to be stable over time [78,79], including reports in
childhood may provide stronger evidence that these risk factors predict co-rumination
later in life and it may increase the understanding of temperament and attachment as
actual precursors of problem talk in adolescence. Fourth, analyses were not constrained
to be stable, reciprocated dyads to measure one’s tendency to co-ruminate. It would be
interesting to find out whether the observed relations would replicate in studies including
such relations only. Disentanglement of reciprocated friendships might further minimize
dependency in data. Finally, the measure of temperament that was included in the current
study only enclosed the subscale of persistence. It would be interesting to find out whether
similar relations can be obtained for the impulsivity component of effortful control. We
believe this investigation is especially relevant in light of the seemingly deliberate problem
talk in boys (i.e., boys high in EC co-ruminating more) and the lack of similar findings in
girls. It is possible that the impulsive component of EC is more relevant in girls.

5. Conclusions

The current study increased insight into potential factors that make adolescents more
prone to co-ruminate. Consistent with previous research, girls were more likely to co-
ruminate. Social reward and bonding further seemed to be important motivators to start to
co-ruminate, yet at the same time, PA predicted decreases in co-rumination levels over time.
High EC in boys was related to heightened excessive problem talk. Attachment anxiety
and trust in the support of a parent in boys and girls and low attachment avoidance in
boys were indicators of co-rumination, however, co-rumination levels seemed to decrease
over time in the more securely attached boys.
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