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Abstract

Depressive symptoms are prevalent in adolescence, and girls have higher levels of depressive symptoms and depres-
sive disorder than boys. Rumination and especially brooding, seem to be a central maintaining factor of depressive
symptoms, where metacognitions about rumination play a prominent role in maintaining depressive rumination.
There is a sex difference in adults in depressive disorder. The current investigation of a high school / community
sample of adolescents aged 16-20 from Norway (N= 1198, 62.2% women) found that adolescent women had higher
scores than men on all relevant measures: Depressive symptoms, negative and positive metacognitions, pondering,
and brooding. A path model for predicting depressive symptoms showed that the major factors for both sexes were
negative metacognitions and brooding. The predictors of depressive symptoms were invariant across sex and age
groups, suggesting similar underlying mechanisms across these groups. The overall findings suggest that metacogni-

tive therapy may be an efficient intervention for depressive symptoms among adolescents.

Introduction

Depressive symptoms have a high prevalence in adoles-
cence [8, 11, 27, 29], and research suggest that depressive
symptoms in adolescence predict depression in adult-
hood [1, 57, 66]. Additionally, depression is rated by the
World Health Organization [75] as the leading cause of
disability among adults worldwide. During early [19]
and middle [4, 39] adolescence the incidence of depres-
sive symptoms increases. Additionally, the sex difference
in depressive symptoms increases during early to mid-
dle adolescence [6, 65], where adolescent women have
considerably higher levels of depressive symptoms com-
pared to adolescent men [29, 65]. This gap is particularly
prominent after girls’ menarche [12], from 12 to 15years.
However, there is scarce research that has investigated
how and why the sex difference in depressive symptoms

*Correspondence: kennair@ntnu.no

! Department of Psychology, Norwegian University of Science
and Technology, Trondheim, Norway

Full list of author information is available at the end of the article

B BMC

alters from middle to late adolescence. Using a large sam-
ple of high school students, we will address the interac-
tion of gender and age on rumination and the effects of
metacognitions on depressive symptoms.

Metacognitive therapy is found to be effective in treat-
ing depression [30, 31, 60]. The metacognitive approach
to depression builds upon the Self-Regulatory Executive
Function model (S-REF [68, 72, 73];). In line with the
S-REF model, psychological disorders develop and are
maintained due to unhelpful regulatory strategies called
the Cognitive Attention Syndrome (CAS; [69, 72]) and
metacognitive beliefs about rumination. From a meta-
cognitive perspective, rumination is the primary factor in
the development and maintenance of depression [47, 72].
Rumination is a style of thinking that involves repetitive
thinking about personal problems [69]. Prospective stud-
ies have shown that elevated levels of rumination could
lead to depression in children [2] and adolescents [9, 14].
In addition, rumination is found to impact the onset of
depressive episodes in children [23] and adults [46, 47].
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Further, meta-analyses have shown that there is a robust
positive association between rumination and depression
[5,51, 67].

Rumination may be divided into two factors: brood-
ing and pondering [62]. Brooding refers to a passive way
of comparing the present situation with more desirable
and unattainable standards and is associated with more
depressive symptoms [25, 58, 62]. Pondering refers to
more purposeful cognitive problem-solving strategies
and is associated with fewer depressive symptoms over
time [62].

Adolescent and adult women ruminate more than
adolescent and adult men [3, 17, 34, 35, 40, 43, 44, 62],
including both brooding and pondering [14, 34, 62].
When men and women have high levels of brooding, this
is proposed to be an important predictor for elevated
levels of depressive symptoms [41, 44]. Concurrently,
the sex difference in depressive rumination (i.e., brood-
ing) might account for the difference between men and
women in levels of depressive symptoms [35, 44, 45].

As mentioned above, depressive rumination is main-
tained by metacognitions about rumination [52, 53, 69].
Metacognitions are positive and negative beliefs about
cognitive processes and coping strategies [68, 69]. Posi-
tive metacognitions related to depressive rumination are
beliefs that rumination is an adaptive coping strategy in
order to cope with negative thoughts and feelings (e.g.,
“ruminating about the past helps me to prevent future
mistakes and failures”) [53, 68, 69]. Negative metacogni-
tions concern different aspects related to the belief about
the uncontrollability of rumination (e.g., “Rumination
about my problems is uncontrollable”) [52, 68, 69]. Both
positive and negative metacognitions are central compo-
nents in the maintenance of depression [31, 52, 68], how-
ever negative metacognitions may be the best predictor
of brooding [55].

Irak [33] and Tosun and Irak [61] found that adolescent
women have higher levels of metacognitions compared to
adolescent men, whereas others found no sex differences
[18, 20, 37, 74]. However, there seems to be elevated lev-
els of metacognitions in women compared to men, and
that adolescent and adult women show higher levels of
rumination and depressive symptoms compared to ado-
lescent and adult men [14, 29, 34, 35, 43, 44, 62, 65, 75].

Aims and hypotheses

The current study aims to explore sex differences in
depressive symptoms in adolescence, and how depressive
symptoms vary across age groups during late adolescent
years. Another aim is to explore the associations between
metacognitions, rumination, and depressive symptoms
as measured with The Beck Depression Inventory (BDI)
in adolescence. More specifically our hypotheses were:
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(H1) Adolescent women would report higher levels of
depressive symptoms, metacognitions, and rumination
than adolescent men, (H2) Metacognitions would pre-
dict rumination, and particularly that negative meta-
cognitions would predict brooding, which again predict
elevated depressive symptoms. Hence, the factors pre-
dicting depressive symptoms are expected to be equal
for adolescent men and women. In addition, we examine
the following research questions: (RQ1) To what extent
do the predictors of depressive symptoms vary across age
groups during late adolescent years (i.e., consistency of
the model)? and (RQ2) Is the effect of metacognitions on
depressive symptoms direct or is the effect accounted for
by the rumination factors?

Method

Participants

A convenience sample of high-school students from
two Mid-Norwegian counties were asked to complete a
web-based questionnaire. A total of 1418 returned their
responses. Students aged 21 or older were excluded
(n=44), and so were students not identifying as man
or woman (n=22). In addition, those who dropped out
during responding and who did not fill in the final part
of the questionnaire (n=176) were excluded. Finally, we
also excluded n=78 following screening procedures for
monotonous responding. The final sample eligible for
analysis was n=1198 (87.2% of the total sample). This
exclusion did not affect the overall level of depressive
symptoms (BDI). The excluded group reported somewhat
lower levels of symptoms compared to those included
(d=0.24). The total sample consisted of 63.2% women
and 36.8% men, with a mean age of 18.2 (SD=1.1) rang-
ing from 16.1 to 20.9.

Procedure

Data collection took place between February and August
2019. Principals, school nurses, counsellors, and psy-
chology teachers working at high schools in two coun-
ties were asked for participation. Half of the high schools
agreed to let their students participate. We contacted
the principals at the attending schools for distributing
information about the study to the students along with a
link to the questionnaire. The same information was dis-
tributed to the practice students in vocational studies by
the county council authorities. The participants received
no incentives for responding to the questionnaire. All
schools were offered a lecture or a video lecture on men-
tal health in adolescence and preliminary findings of this
study for participating. Information regarding the study
was reiterated on the welcome page of the questionnaire
ensuring confidentiality and that all responses would
be subject to anonymization (i.e., any possible personal
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identification including IP-address were removed) before
being subject to any analyses. Participants were informed
of their right to discontinue whenever they wanted dur-
ing responding. Finally, we provided information about
mental health care services. Following Norwegian law
all participants above 16years of age provided informed
consent. The Regional Committee for Medical and
Health Research Ethics for Central Norway approved the
study and design (ref. no. 2017/2062). The dataset ana-
lysed during the current study is available from the cor-
responding author on reasonable request. All methods
were carried out in accordance with relevant guidelines
and regulations.

Measurements

The measurements below are presented in the same order
as they appeared in the questionnaire. In addition to sex,
age, and relationship status, the participants reported on
their contact with mental health care services for depres-
sion (no/yes), and on their antidepressant use (no/yes).

The Beck Depression Inventory (BDI; [10]) was used to
assess depressive symptoms. The BDI consists of 21items
related to cognitions, behaviour and feelings typically
associated with depression. For each item, the respond-
ents rated their level of symptom intensity on four-point
scale ranging from 0 to 3, where higher scores indicate
more depressive symptoms. The BDI is found to be a
valid measure for levels of depressive symptoms in ado-
lescent clinical and non-clinical populations [10]. Inter-
nal consistency (Cronbach’s alpha) in this study was
excellent (0.93). The following guidelines for BDI cut-
off scores were used: Scores below 10 indicate none or
minimal depression. Scores between 10 and 18 indicate
mild to moderate depression, between 19 and 29 indicate
moderate to severe depression, and 30 and higher severe
depression (Beck, Steer & Carbin, [10]).

The short version of Ruminative Response Scale (RRS;
[62]) was used to assess ruminative brooding and pon-
dering. Also, we removed two items that contained the
word “depression’, leaving five brooding items and three
pondering items for analyses (see [7]). Instructions read:
for the RSS “Consider the last times you were in a situa-
tion where you felt sad or had a problem” For each item
the participants gave their responses on a 4-point rat-
ing scale, with scores ranging from 1 (Almost never)
to 4 (Almost always). Internal consistency for the five
brooding items was good (x=0.82), but slightly below
0.70 for the three pondering items (a=0.66). Removal
of the item “Write down what you are thinking and ana-
lyze it” increased the internal consistency (Spearman-
Brown=0.75). We decided to use the remaining two
pondering items. Item scores were averaged to form two
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scales reflecting brooding and pondering, where higher
scores reflect more frequent rumination.

The Positive Beliefs about Rumination Scale (PBRS
[53];) was used to measure positive beliefs about rumi-
nation (e.g., “Ruminating about the past helps me to pre-
vent future mistakes and failures”). We applied four of the
original nine PBRS items. The item selection was done
to avoid a possible confounding problem of the word
depression [7]. Each item was rated on a 4-point rating
scale, ranging from 1 (disagree) to 4 (totally agree). Inter-
nal consistency was good (a=0.77). Item scores were
averaged to form a positive metacognitive belief scale.

The Negative Beliefs about Rumination Scale (NBRS;
[52]) was used to assess for negative metacognitions (e.g.,
“Rumination about my problems is uncontrollable” and
“People will reject me if I ruminate”). The 13-item scale
was used. Each item was rated on a 4-point rating scale,
ranging from 1 (disagree) to 4 (totally agree). Internal
consistency was excellent (a=0.90). Item scores were
averaged to form a negative metacognitive belief scale.

Statistical analyses

T-tests were applied for analyses of sex differences
along with Hedges’ g for effect sizes. Zero-order cor-
relations (Pearson’s r) were reported separately for men
and women for bivariate associations among predic-
tors and the outcome variable. For predicting depres-
sive symptoms in the outlined model (Fig. 1) we applied
Path analysis using Structural Equation Modelling (SEM)
on observed variables in Stata/MP 16.1 for Mac (Stata-
Corp, 2019) with robust estimation of standard errors.
Path analysis is an extension of the regression model for
observed variables and permits a complete test of a speci-
fied model with groups and mediators. Stata/MP 16.1
allows for direct tests of moderation effects through tests
for group (men vs. women) invariance of parameters
and returns Chi-Square values from Ward tests. We also
tested possible mediation effects using the MEDSEM
module in Stata [38].

Results

Gender differences

To test Hypothesis 1 on sex differences in depressive
symptoms, metacognitions, and rumination we ran a
number of independent samples t-tests (see Table 1 for
means and SDs). Women reported moderately more
depressive symptoms than men, #(1193)=8.60, p<.001,
g=0.52. §till, 65.8% of women and 40.5% of men reported
BDI scores above the mild to moderate cut-off (scores
>10). Markedly more women (13.4%) than men (5.2%)
scored above the cut-off for severe depression (scores
>30), which translates to an odds ratio of 2.8. This sex
difference was further sustained by more women (11.2%)
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Fig. 1 The tested model for men and women and across age groups. Bold lines indicate stronger predicted associations. All associations are

Table 1 Means, SDs, and Zero-order Correlations (Pearson’s r) among the Variables. Listwise Deletion. Men: N=432, Women: N=728

Variables M sD Age PBRS NBPS Pondering Brooding
Men Age 18.36 1.16 -

PBRS 1.92 0.72 15%* -

NBRS 142 0.53 15%* 325 -

Pondering 1.98 0.89 7%x* N S59%** -

Brooding 1.89 0.70 5% 37FF H9*F* £8*** -

BDI 10.07 9.85 2% 265 VA R 50%** H6%F*
Women Age 18.05 112 -

PBRS 201 0.70 —.03 -

NBRS 1.66 0.61 —.03 31 -

Pondering 240 0.90 —.04 37%x* A5FH* -

Brooding 2.38 0.76 —.04 330 BH7FFF 56%%* -

BDI 15.54 11.22 —-.03 27%xx JE*** AQFHX H6%F*

Note. *** p<.001, ** p<.01, * p <.05. PBRS Positive Beliefs about Rumination Scale, NBRS Negative Beliefs about Rumination Scale, BDI Becks Depression Inventory

than men (6.4%) reporting being in contact with mental
health care services for depression. Self-reported preva-
lence of antidepressant use was also higher for women
(4.4%) than for men (2.5%). Women also scored higher
than men on both positive (PBRS) and negative (NBRS)
meta-cognitions. For PBRS the sex effect was marginal
but significant, £(1193) =2.09, p=.037, g=0.13. The sex
effect for NBRS was moderate, £#(1194)=6.94, p<.001,
£=0.42. Women also reported moderately more rumi-
native behaviors than men: Pondering #(1195)=8.28,
p<.001, g=0.50; Brooding, £(1196)=11.33, p<.001,
g=0.68.

Associations

Before testing Hypothesis 2 we examined the associations
between depressive symptoms, metacognitions, rumina-
tion, and age. Age was positively and significantly associ-
ated with both metacognitions, pondering, and brooding

for men but not for women. As shown in Table 1, the
associations were small. The remaining bivariate associa-
tions did not differ between men and women. Positive
(PBRS) metacognitions correlated moderately with nega-
tive (NBRS) metacognitions. Strong associations were
found between the NBRS and brooding, and between
brooding and pondering. Negative metacognitions and
brooding were also strongly associated with depressive
symptoms.

Predictors of depressive symptoms

The path model (see Fig. 2) provided strong support for
Hypothesis 2. For both men and women, we found that
negative metacognitions (NBRS) strongly predicted
brooding, and that brooding in turn was the best predic-
tor of depressive symptoms. The two metacognitive and
the two rumination scales accounted for a sizable amount
of variance in depressive symptoms (BDI) for both sexes
(men: 55.1%; women: 61.5%). NBRS alone accounted
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Fig. 2 Standardized path coefficients for predictors of depressive symptoms. ***p <.001. Coefficients are presented as men / women

for 47.9 and 55.5% of the variance in BDI for men and
women, respectively (direct and indirect effects). Brood-
ing was primarily predicted by NBRS (38.9 and 38.6% of
the explained variance for men and women respectively).
In the model, positive metacognitions (PBRS) accounted
for only 3.2 and 1.9% to the variance in brooding for
men and women, respectively. Separate mediation anal-
yses suggest that the effect of NBRS on BDI was partly
accounted for by the effect of brooding (30.0 and 23.6%
in men and women, respectively).! Pondering did not sig-
nificantly mediate the effect of NBRS on BDI.

Tests of parameter invariance suggest that the paths to
BDI were not significantly different for men and women.
However, the model was not completely similar across
sexes. The effect of NBRS on pondering was stronger for
men (y*=9.32, p=0.002). We finally examined to what
extent the predictors of depressive symptoms varied
across age groups during late adolescent years testing for
group invariance in the parameters in the model. When
we compared the model for the age cohorts 16 (n=223),
17 (n=324), 18 (n=287), and 19-20 (n=332), none of
the parameters were significantly different despite sex
differences in BDI tended to decrease monotonically with
increasing age from g=0.73 in age group 16 to g=0.36 in
age group 19-20.

Discussion

More women than men are diagnosed with depressive
disorder [75]. This difference is thought to arise during
adolescence [4, 6, 19, 39, 65]. The major psychological

1 We also tested the opposite pattern; to what extent did negative metacogni-
tions (NBRS) mediate the effect of brooding on depressive symptoms (BDI).
The results suggest that the mediation effect of NBRS (43.6% for men and
55.3% for men and women) was stronger than that of brooding.

maintenance factor for depression is rumination, espe-
cially brooding [47, 72]. A new treatment model for
depression also highlights the role of metacognitions,
in particular negative metacognitions [69]. The current
study therefore considers mechanism invariance across
sex and four age groups of adolescents, focusing on the
role of metacognitions and rumination on depressive
symptoms.

In support of Hypothesis 1, we found that adolescent
women reported higher levels of depressive symptoms,
stronger positive and negative metacognitions, and
higher levels of pondering, and brooding than adolescent
men. The overall sex difference in depressive symptoms
was moderate, and evident across age groups, but shrunk
with increasing age. However, markedly more women
than men had scores indicating depressive disorder. Lev-
els of depressive symptoms were high in our sample. This
corresponds to the increased levels of depressive symp-
toms reported by adolescents during the last decades as
suggested by recent findings from Norway [8, 13] and
other western countries [63, 64]. In line with this, the
current study found higher levels of depressive symptoms
compared to older non-clinical samples of adolescents
[15, 24, 32] However, the sex difference between adoles-
cent men and women scoring above clinical cut-offs was
as expected.

There could be different explanations to such sex differ-
ences related to levels of depressive symptoms. One could
be that women experience more stressors than men in
adolescence, and therefore become more depressed [28].
Research has shown that women report more interper-
sonal stressors (including in relation to peers and roman-
tic partners), whilst boys experience more achievement
and self-relevant stressors [28]. Another explanation
could be related to how the sexes cope with emotional
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distress. Men seem to use more alcohol or other cop-
ing strategies related to self-regulation to alleviate dis-
tress, while women express distress more in the form of
depressive symptoms [41, 42].

The main predictor of depressive symptoms was nega-
tive metacognitions. The effect of this predictor was
strong and only partly mediated by brooding. This is sup-
portive of Hypothesis 2 and RQ1. It is not surprising that
negative metacognitions predict depressive symptoms;
this is found in other studies, too [16, 59]. According to
the metacognitive model of depression, rumination is
maintained by metacognitions. If individuals experience
that they have problems in exercising appropriate control
over negative affective experiences [69], this is likely to
result in maladaptive coping strategies, including more
rumination and therefore heightened levels of depressive
symptoms.

The path model was consistent across sex and across
age groups, suggesting that the predictors of depressive
symptoms were similar for adolescent men and women,
and similar across age. The effect of age on men’s but not
women’s BDI scores may suggest that depressive symp-
toms and the maintaining mechanisms identified in the
current study come online during puberty, and that later
maturation of emotional regulation in adolescent men
[22] results in their increasing scores across the current
age groups.

Limitations and future research

Despite the large sample size, the representativeness
of the sample is unknown, albeit both urban and rural
schools, and both academic and vocational studies were
sampled. Studies from other countries are warranted, as
generalizability of these findings may be culture depend-
ent. In addition, the current study has low response rate
which is common for studies in this age group using simi-
lar methodology [36, 56]. Despite this, the overall level
of depressive symptoms above BDI cut-offs and the sex
differences in the different indicators of depression is
favourable of the representativeness of the sample. How-
ever, while lack of representativeness may be a problem
for levels of symptoms and group effects, associations
and mechanisms under study need not be affected by this
[21]. Still, mediation analyses from cross-sectional stud-
ies need to be interpreted with caution because the tem-
poral sequence of the process under study is not known,
and cross-sectional data may produce very different
results than longitudinal data [50].

Future research should explore lower age groups to
identify when the sex difference in depressive symptoms
appears and whether the metacognitive model holds
for even younger age groups. We further recommend
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that future research reproduces the findings in a clinical
population.

Conclusion and clinical implications

This first investigation of the invariance of the effect of
rumination and metacognitions on depressive symptoms
across sex and age group, support the metacognitive
model of depressive symptom maintenance. Adolescent
women had higher levels of depressive symptoms, meta-
cognitions, and brooding than adolescent men. There
was support for a metacognitive model of depression in a
non-clinical adolescent community sample aged 16 to 20.
In line with prior research, brooding and negative meta-
cognitions were central components in the development
and maintenance of depressive symptoms [54, 69, 72].
Further, there was no effect of age. The model was invari-
ant across groups of adolescents aged 16 to 20. Brooding
and negative metacognitions are important targets for
clinical interventions aimed at reducing depressive symp-
toms among adolescents.

The results could have clinical implications. Recent
studies have shown support for the use of metacognitive
therapy (MCT) when treating depression in adults [26,
30, 31, 48, 49, 60, 70, 71]. Since rumination also seems to
be closely related to depressive symptoms in adolescence,
the current results indicate that MCT might be a benefi-
cial choice of therapy when treating depression in these
age groups.
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