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Abstract Consistent with Response Styles Theory, this
study aimed to examine the prospective associations
between changes in response styles and depressive symp-
toms during mid-adolescence, with a focus on gender dif-
ferences. A 2-year longitudinal study was conducted
consisting of three waves, each separated by 1 year. The
participants were 663 Spanish adolescents (M = 13.50,
SD = .75) who individually completed the Children’s
Depression Inventory-Short and a short version of the
Children’s Response Styles Scale. Girls showed higher
rumination and lower distraction than boys and more
depressive symptoms. A multivariate latent growth cur-
ve model indicated that the increase in depressive symp-
toms during mid-adolescence in girls was associated with
an increase in rumination and a decrease in distraction.
After a 2-year follow-up, changes in response styles to
negative affect (in rumination and distraction indepen-
dently and in the ratio score) were interrelated with the
changes in depressive symptoms in adolescent girls.
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Introduction

There is a specific risk during adolescence for the devel-
opment of depressive disorders (Abela and Hankin 2008;
Allen and Sheeber 2008). Approximately 14% of adoles-
cents between 13 and 18 years old meet depressive disor-
der criteria in the USA (Merikangas et al. 2010). In Europe,
approximately 11% of German teenagers between 11 and
17 years old suffer from significant depressive symptoms
(Ravens-Sieberer et al. 2008), whereas this percentage is
10.3% among Spanish adolescents (Escriba Quijada et al.
2005). Prospective community-based studies have demon-
strated an increase in clinical depression rates from child-
hood to late adolescence (Costello et al. 2003), with the
peak age for the onset of depression occurring during mid-
adolescence, between approximately 13 and 15 years old
(Lewinsohn and Essau 2002). Epidemiological research
has consistently demonstrated a marked increase in the
presence of depression during adolescence in modern
societies (Ogden and Hagen 2013). Furthermore, studies
consistently indicate that gender differences in risk for
depression also first emerge in adolescence (Strauman et al.
2011). No gender differences are identified before
13 years; however, the presence of depressive symptoms
and disorders intensively increases in girls between the
ages of 13 and 15. In contrast, the depression risk in boys
remains relatively stable during this period (Hankin and
Abramson 2001; Hilt and Nolen-Hoeksema 2008).
Depression has a substantial impact on psychological
development, school performance and family and peer
relationships during childhood and adolescence (Essau and
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Chang 2009). This problem may also be an important risk
factor for substance abuse (Marmorstein 2010) and suicide
attempts (Nock et al. 2013). Moreover, a possible conti-
nuity of a depressive disorder from adolescence to adult-
hood has been documented (Weissman et al. 1999). The
dramatic impact of depression during development high-
lights the importance of identifying the factors involved in
its development, maintenance and severity (Braet et al.
2014; Cicchetti and Toth 2012; Garber 2007).

One of the theories with greater empirical support that
explains depression emergence and gender differences is
the Response Styles Theory (Nolen-Hoeksema et al. 2008).
The Response Styles Theory argues that the way in which
individuals respond to depressive symptoms determines
both the severity and duration of the symptoms (Nolen-
Hoeksema 1991, 2000). According to Treynor et al.
(2003), rumination is a style of response to negative affect
characterized by repetitive and passive thinking about
negative emotions and about the causes and consequences
of these emotions. Rumination is thought to exacerbate and
prolong depressive symptoms by activating negative
thoughts and memories, which interferes with adaptive
coping and problem resolution and with the development
of pessimistic and fatalistic thoughts (Nolen-Hoeksema
1991). In contrast to rumination, distraction is an adaptive
and instrumental response style to negative affect. Dis-
traction refers to the diversion of attention away from the
depressed mood by turning it into neutral or pleasant
thoughts and actions to alleviate the current mood state.

Whether the use of these response styles differs by
gender and whether these differences may account for the
differential patterns of depression development in girls and
boys are important issues to consider. Clear evidence has
been reported in research based on both self-report and
laboratory measures showing that women are more likely
to ruminate than men. More importantly, research to date
has demonstrated that gender differences in response styles
moderate gender differences in adult depression (for a
review, see Johnson and Whisman 2013; Nolen-Hoeksema
2012). Because gender differences in depressive symptoms
emerge during adolescence, it would be expected that
gender differences in response styles also develop during
the transition between childhood and adulthood. Indeed, a
meta-analysis with children and adolescent samples con-
ducted by Rood et al. (2009) indicated that rumination has
a stable and significant effect on future and concurrent
depression levels; moreover, the gender differences in
rumination emerge during adolescence. In contrast, no
significant results were observed for the distraction
response. To date, most studies that have examined the
relationship between response styles and depressive
symptoms in adolescent samples have used cross-sectional
designs. These studies have demonstrated that rumination
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was positively correlated with depressive symptoms,
whereas distraction exhibited negative correlations (Muris
et al. 2009; Papadakis et al. 2006).

Cross-sectional studies are important for understanding
associations among variables; however, this design cannot
account for the relationships between antecedents and
consequences. Thus, longitudinal studies can offer insight
into the directionality of the relationships among these
variables (Abela et al. 2002; Burwell and Shirk 2007;
Broderick and Korteland 2004; Hankin 2008). Schwartz
and Koenig (1996) identified gender differences in rumi-
nation but not in distraction in a sample of adolescents from
the USA. These authors concluded that gender differences
in rumination did not completely explain gender differences
in depression after a 6-weeks follow-up. In the Netherlands,
Roelofs et al. (2009) determined that an increased tendency
to ruminate than to distract in teenagers was related to
increased levels of depression and anxiety after a 10-week
follow-up, without differences between boys and girls. Hilt,
McLaughlin and Nolen-Hoeksema (2010) conducted a
longitudinal study with three assessments during one aca-
demic year in a sample of adolescents from the USA. They
demonstrated that an increased tendency to ruminate pre-
dicted an increase in depressive symptoms during adoles-
cence. These authors determined that girls reported
increased rumination than boys and that these higher scores
accounted for their more pronounced depressive symptoms,
whereas no gender differences were identified in distraction
responses. Furthermore, Abela et al. (2007) investigated
Canadian children and adolescents aged 7-12 and deter-
mined that the tendency to ruminate predicted increases in
depressive symptoms, whereas the tendency to distract
predicted decreases in depressive symptoms over a 6-week
follow-up interval. Importantly, they underscored a greater
association between the ratio scores (the rumination score
divided by the distraction score) and depression symptoms
than between depression symptoms and either rumination or
distraction; thus, a higher use of rumination compared to
distraction predicted more depressive symptoms at the end
of the study. However, no gender differences were detected
for either rumination or distraction responses. Further, there
were no consistent gender differences in the ratio scores.
Following a 2-year follow-up in Canadian and US adoles-
cents, Abela and Hankin (2011) demonstrated that in-
creased levels of rumination were associated with an
increased likelihood of experiencing an onset of new
depressive episodes when the adolescents suffered negative
life events. In this study, no gender differences were
observed for rumination, and no moderation effect of gen-
der was detected in the longitudinal association with
depression.

Thus, no concluding results have been documented
regarding gender differences in either rumination or
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distraction in adolescence, and no strong longitudinal
empirical support has been provided for the Response
Styles Theory predictions for this developmental period
(i.e., the moderating role of gender in the association
between response styles and depression development).
Nevertheless, a limited number of longitudinal studies
have investigated the associations between response styles
and depressive symptoms in adolescence, and most of these
studies were conducted with two assessments and after a
short follow-up period (several weeks or months). A design
comprising several assessment times is necessary to clarify
whether there are gender differences in the trajectory of
changes in depressive symptoms and response styles during
mid-adolescence. Furthermore, the literature on Response
Styles Theory has not provided conclusive findings
regarding the role of distraction in gender differences in
depressive symptoms during adolescence. Importantly, no
study to date has developed a confirmatory model that
integrates the change in response styles (both rumination
and distraction) and the change in depressive symptoms
during mid-adolescence. Latent growth curve models are a
type of structural equation model appropriate for analyzing
longitudinal data from a developmental framework (Dun-
can et al. 2013). They enable an estimation of the trajectory
of change over time and an assessment of how the changes
in multiple variables may be interrelated (Duncan and
Duncan 2009).

Consequently, the present study has the following
aims: (a) to examine the change trajectories during mid-
adolescence in depressive symptoms and response styles
(rumination and distraction independently and the com-
posed ratio score of these factors) by gender and (b) to
develop a confirmatory model to investigate the rela-
tionship between changes in response styles and depres-
sive symptoms. Regarding the first aim, we hypothesized
an increase in depressive symptoms in adolescent girls
(first hypothesis), which is consistent with data reviewed
by Hilt and Nolen-Hoeksema (2008). We also expected a
significant increase in rumination in girls (second
hypothesis), which supports the gender differences in this
response style reported by Hilt et al. (2010) and in the
review by Rood et al. (2009). Consistent with previous
research, no gender differences in distraction (third
hypothesis) (Hilt et al. 2010; Schwartz and Koenig 1996)
or in the ratio response (fourth hypothesis) were expected,
as observed by Abela et al. (2007). Concerning the second
aim, we expected an association between increases in
rumination and increases in depressive symptoms (fifth
hypothesis), which is consistent with the longitudinal
associations reported by Roelofs et al. (2009). We also
hypothesized that distraction would be negatively related
to an increase in depressive symptoms (sixth hypothesis),
which is consistent with the longitudinal relationships

identified by Abela et al. (2007). Furthermore, we also
hypothesized that the ratio of the response styles would
be positively related to depressive symptoms after the
follow-up (seventh hypothesis), which has also been
indicated by Abela et al. (2007). Therefore, increases in
the use of rumination over distraction were expected to be
associated with increases in depressive symptoms. Finally,
we expected to identify a gender moderation effect in
prospective associations between response styles and
depressive symptoms (eighth hypothesis), which is con-
sistent with Response Styles Theory (Nolen-Hoeksema
2012; Johnson and Whisman 2013; Rood et al. 2009).
Thus, changes in responses styles were hypothesized to be
related to an increase in depressive symptoms only in
adolescent girls.

Methods
Participants

The participants were 663 Caucasian adolescents (51.3%
girls) aged between 12 and 15 years old (M = 13.50,
SD = .75) at the beginning of the study. The participants
were enrolled in 16 secondary schools located in Andalusia
(Spain). The sampling process was partially random
because the selection of secondary schools that participated
in this study was controlled to include different ownerships
(public or private), environments (rural, semi-urban or
urban) and neighborhoods with different socio-economic
levels. Two classrooms were then randomly selected in
each secondary school, so that the participants were ini-
tially enrolled in the first year of compulsory secondary
education (50.7%) or the second year (49.3%). The stu-
dents in the first course were aged 12—13 years old and the
students in the second course were aged 14-15 years old.
Therefore, the participants were within two age cohorts
(according to the initial academic year and the class
assessed) in mid-adolescence, which is the developmental
stage in which previous literature sets the onset of initial
depressive disorders and the emergence of gender differ-
ences. Given the compulsory nature of schooling in sec-
ondary education (until 16 years old in Spain), secondary
schools represent an excellent place for conducting a fol-
low-up study during adolescence. As many as 73.9% of the
participants completed the three waves of the evaluation
across the study, whereas 19.2% only completed the
evaluations at times 1 and 2, and 6.9% at times 1 and 3.
This attrition rate was a result of the participants’ lack of
attendance in class at the time of the evaluation or a change
of school. Contact information was not collected; thus, the
missing participants could not be contacted to complete the
third assessment.
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Study Design and Data Collection Procedure

A 2-year follow-up study was carried out comprising three
waves of assessment, each separated by 1 year. To collect
data, a self-report instrument was administered to sec-
ondary school students in their respective classrooms. No
student refused to participate in the study, and all adoles-
cents in their respective classrooms individually completed
the instrument. The participants did not receive a reward or
incentive for their participation in the study. The tracking
of the participants was made possible by a code created
from the number of the educational institution (1-18) and
the participant’s birth date and gender (one boys, two
girls). The present study respected all principles embodied
in the Declaration of Helsinki, and the adolescents volun-
tarily participated and were verbally informed regarding
the characteristics of the survey, which were also described
on the first page of the self-report instrument. Informed
consents were obtained from all parents and from the
adolescents who participated in the study. The evaluations
were conducted on dates scheduled in advance with the
school management teams. This research obtained approval
from the university ethics board.

Instruments and Variables

The self-report instrument consisted of two scales to
measure depressive symptoms and response styles,
respectively.

Depressive Symptoms

The Spanish version of the Children’s Depression Inven-
tory-Short (CDI-S) was administered (Kovacs 1992; Del
Barrio et al. 2002). This ten-item scale assesses the pres-
ence and severity of depressive symptoms in children and
adolescents. Previous studies have demonstrated the
excellent psychometric properties of this short version,
indicating its suitability for research purposes as an alter-
native to the full version (Del Barrio et al. 2002) and its
validity as a screening tool in pediatric care (Allgaier et al.
2012). Each item measures one depressive symptom, and
the participant must choose between three response options
(i.e., sadness: “I am sometimes sad”, “I am often sad”, or
“I am sad all the time”). The options are encoded as 0, 1
and 2, where 0O indicates no symptoms and two indicates
maximum severity. The overall score is calculated by
adding the scores for the ten items. The final score on the
scale ranges between 0 and 20, and a higher score indicates
an increased presence of depressive symptoms. Further-
more, in the present study, the CDI-S exhibited good in-
ternal consistency reliability, with a Cronbach oo = .76 in
each assessment wave in the study.
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Response Styles

A short version of the Spanish adaptation of the Children’s
Response Styles Scale (CRSS; Ziegert and Kistner 2002)
was administered. The CRSS was adapted to Spanish late
adolescents and young adults by Extremera and Fernandez-
Berrocal (2006). A short version of this Spanish adaptation
of the CRRS was validated by Gomez-Baya (2014),
reporting good psychometric properties in mid-adolescents
in Andalusia (Spain). In that previous work, the scale was
reduced for methodological reasons (i.e. the administration
of the instrument should be conducted in less than 30 min)
by selecting the six items with higher saturation in factorial
analyses of rumination subscale and distraction subscale,
after checking that there was no comprehension problem.
Thus, this scale was composed of 12 items that corre-
sponded with items 4, 5, 7, 8, 9, 10, 12, 13, 14, 15, 16 and
19 from the full CRSS version. These 12 statements assess
what adolescents think or how they behave when they feel
sad. The scale was introduced by the following heading:
“Indicate how often you do each of the following things
when you feel sad or depressed”. The items were divided
into two six-item subscales; one scale assessed ruminative
responses (“I go away by myself and think about why I feel
this way”, “I go someplace alone to think about my feel-
ings”, “I think, why can’t I stop feeling this way?”, “I
think about what made me feel like this”, “I replay in my
head what happened”, and “I think about my feelings”),
whereas the second scale assessed distraction responses (“I
do something I really like to do”, “I think, I’'m going to do
something to make myself feel better”, “I do something
that has made me feel better in the past”, “I think about fun
things”, “I concentrate on something else that makes me
happier”, and “I try to take my mind off my feelings by
doing something I like”). The participants provided their
responses using a four-point Likert-response scale: “almost
never”, “sometimes”, “often” and “almost always”.
These options were scored from 1 to 4, and the overall
score in each subscale was obtained by adding the scores
from the options selected in the respective items. Further-
more, a Rumination/Distraction ratio score was calculated
to assess the relative use of each response style according
to Abela et al. (2007). Both the rumination and distraction
subscales exhibited excellent internal consistency reliabil-
ity in each time of the present study (Rumination: time 1
o = .83, time 2 oo = .82 and time 3 o = .83; Distraction:
time 1 oo = .86, time 2 o = .87 and time 3 o = .88).

Data Analysis Design
Following indications by Kristman et al. (2005), to account

for attrition, differences were analyzed between the par-
ticipants who did not complete any of the assessments and
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the participants who completed all three assessments. To
compare these groups with respect to socio-demographic
characteristics and the baseline scores with respect to
response styles and depressive symptoms, Pearson, %> and
variance analyses were conducted. A Little test was also
performed to test that the missing values were completely
random (Little 1988). All analyses were performed using
SPSS version 21.0 (IBM Corp 2012). We used an o level of
.05 for all statistical tests. If a random distribution of
missing values was identified, a maximum likelihood
imputation based on an expectation-maximization algo-
rithm was performed. The descriptive statistics were sub-
sequently described, and the gender and age differences in
the study variables were analyzed via variance analyses.
Regarding the first aim in the study (i.e., to investigate
the change trajectories in depressive symptoms and
response styles by gender), the inter and intra individual
changes in depressive symptoms and response styles were
assessed via the development of latent growth curve
models. A latent growth curve model is a statistical tech-
nique that integrates the modeling of individual growth
(hierarchical linear model) and structural equation model-
ing (Bollen and Curran 2006). Program EQS 6.1 was
applied to estimate the adjustment of the models, based on
covariance matrices and following the maximum likeli-
hood estimation method (Byrne 2013). In the initial step in
this analysis, unconditional models of growth for each
variable (depressive symptoms, rumination, distraction and
the response style ratio) were examined to identify the
statistical model that best described the respective growth.
A growth model with two factors was tested. The first
factor is referred to as the intercept and represents the
initial values of the variable. This factor is constant for
each subject over time; thus, factorial saturations would
take the value of 1 for each of the measures. The second
factor is referred to as the slope and describes the changes
over time (Preacher et al. 2008). To determine whether
each growth model is best described as a linear model or a
nonlinear model, these two different models for each
variable were tested, following the procedure by Reitz et al.
(2007). Following the identification of the models that best
described the growths of the study variables, multi-group
analyses were conducted, similar to Dekovic et al. (2004).
In these multi-group analyses, latent growth curve models
for each variable were compared by gender and age in each
gender. Two age groups were created to compare a younger
group aged 12-13 years old with an older group aged
14-15 years old in each gender. The free estimated
parameters were proposed to be different by group in the
unconstrained models and equal in the constrained models.
Specifically, these free estimated parameters were the
effect of the constant (1) on the intercept and the slope
factors, the variances of the intercept and slope, and the

variance of the measurement errors of the indicators in the
three assessments. To test the overall goodness of fit in
each model, a Satorra Scaled X2 statistic was calculated.
However, given that this indicator is very sensitive to the
sample size, the ratio of the value of y* and the degrees of
freedom (df) were analyzed. A value <3 in this ratio
indicates a good data fit (Kline 1998). Furthermore, the
comparative goodness of fit index (CFI) was calculated, in
which a value >.95 indicates a good adjustment (Hu and
Bentler 1999). Differences in the Satorra Scaled % and CFI
were calculated, as well as the x2 tests for the differences in
each constrained parameter (Bryant and Satorra 2012;
Cheung and Rensvold 2002). A probability of the Satorra
Scaled y? difference less than .05 and a difference in the
CFI greater than .01 indicates significant differences in the
overall adjustment. In each constrained path, p < .05 in
each y? test indicates significant differences between the
groups.

Regarding the second aim in the study (i.e., to investi-
gate the relationship between the changes in response
styles and depressive symptoms), two multivariate models
were developed by associating the unconditional models
previously tested. Specifically, the multivariate latent
growth curve models established bidirectional associations
between: a) the intercepts and slopes of rumination and
distraction with the depressive symptom intercept and
slope, respectively; and b) the intercept and slope of
response style ratio with the intercept and slope of
depressive symptoms. Multi-group analyses were also
conducted to compare the overall adjustment (Satorra
Scaled x*> and CFI) of the models by gender or age,
depending on the results in the previous unconditional
models tested. In the constrained models, the associations
between the intercept factors and between the slope factors
of the variables were proposed to be equal between the
groups, whereas they were proposed to be different in the
unconstrained models. x> tests in each constrained path
enabled assessments of group differences in the associa-
tions proposed in the two models.

Results
Attrition Analysis and Descriptive Statistics

No differences were identified between the participants
who completed all assessments and the participants who
did not complete assessment 2 or 3 with respect to rumi-
nation, F(2, 634) = .644, p = .526, or distraction baseline
scores, F(2, 635) = 1.34, p = .264. Differences were
identified in the baseline depressive symptoms, F(2,
655) = 6.94, p = .001, and Bonferroni post hoc tests
indicated that the participants who completed the three
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waves reported fewer depressive symptoms than partici-
pants who did not participate in wave 3, MD = —.96,
SE = .28, p = .002. No differences were found with respect
to gender, x2(2, N = 663) = .928, p = .629. Furthermore,
the 15-year-old participants in wave 1 showed higher
dropout rates in waves 2 and 3, x2(6, N = 663) = 16.33,
p = .012. Second, the Little test indicated that the missing
values in the study variables were distributed completely at
random, x2(260, N = 663) = 271.40, p = .301. A maxi-
mum likelihood imputation procedure, based on an expec-
tation-maximization algorithm, was conducted by including
all relevant study variables (i.e. response styles and
depressive symptoms in each assessment time) as predictors
and variables to be imputed, in order to address the missing
values.

In the final imputed sample, the results indicated that girls
presented more depressive symptoms, F(1, 661) = 28.24,
p < .001, N = .041, more rumination, F(1, 661) = 24.66,
p < .001, ng = .036, and less distraction, F(1, 661) =
13.26, p < .001, nf, = .020. The ratio scores were also
higher for girls, F(1, 661) = 35.64, p < .001, nf, = .051;
thus, girls used more rumination than distraction when they
felt sad than boys did. Table 1 presents the descriptive
statistics for the depressive symptoms, rumination response,
distraction response and ratio of response styles in each
assessment by gender. Regarding age, no differences were
detected in depressive symptoms, F(3, 659) =.75,
p = .525, rumination, F(3, 659) = .55, p = .646, distrac-
tion, F(3, 659) = .82, p = .484, or the ratio score, F(3,
659) = 1.19,p = .313, in any assessment wave of the study.

Unconditional Latent Growth Curve Models
of Changes in Depressive Symptoms and Response
Styles

First, the linear and nonlinear latent growth models were
compared in each variable. In the linear models, all satu-
rations were fixed following a linear timescale (0, 1 and 2),
whereas in the nonlinear models, the third measurement
was freely estimated. No significant differences were
identified between the linear and nonlinear models in
depressive symptoms, sz =.22, Adf=1, p=.639,
rumination, sz = 1.04, Adf =1, p = .308, distraction,
Ay? =71, Adf =1, p = 399, or the ratio of response
styles, Ay*> = 1.19, Adf = 1, p = .255. Thus, because the
nonlinear model did not improve the fit of the linear model,
the linear representation of change over time (i.e., straight-
line growth) was retained for the subsequent analyses
because of its increased simplicity.

A multigroup analysis was subsequently conducted to
assess gender differences in the latent growth models of the
study variables. Table 2 presents the results of the multi-
group analyses to determine gender differences in the latent
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growth models of depressive symptoms, rumination, dis-
traction, and the response style ratio. The mean and vari-
ance scores for the intercepts and slopes were considered,
as well as the covariance between the intercepts and slopes.
In the unconstrained models, the parameters were inde-
pendently analyzed for boys and girls, whereas in the
constrained models, the parameters represented all partic-
ipants. All freely estimated parameters were compared, as
well as the overall fit for each latent growth curve model.
Regarding depressive symptoms, both the constrained and
unconstrained models presented a good overall fit with the
data; however, significant differences were identified
between the two models and the constrained model fit
significantly worse than the unconstrained model. The
results indicated that there were significant gender differ-
ences in the structure of the depressive symptom latent
growth curve model. The intercept mean was significantly
higher in girls than in boys, and the slope mean was only
significant in girls. Thus, girls initially presented more
depressive symptoms than boys, and there was a significant
increase in depressive symptoms only in girls. The
covariance between the intercept and slope of depressive
symptoms were not significant in boys or girls. The inter-
cept variances were significant in both boys and girls,
which indicates individual differences in the initial values
in depressive symptoms. The slope variance was significant
for girls; thus, individual differences were identified in the
rate of change in depressive symptoms in this subsample.

Furthermore, significant gender differences were iden-
tified in the structure of the latent growth curve in the
rumination response, and only the unconstrained model
exhibited a good data fit. Differences were identified
between boys and girls in the intercept mean and the slope
mean; thus, girls ruminated more than boys and experi-
enced a significant increase in this response style after the
follow-up. The covariance between the rumination inter-
cept and the slope was not significant for either girls or
boys. The intercept variance was significant for girls and
boys, which suggests that there were individual differences
in the initial levels of rumination. Concerning the distrac-
tion response, the constrained and unconstrained models
were also significantly different, because the unconstrained
model fit better than the constrained model. Thus, gender
differences in the model structure were identified. Girls
presented lower distraction than boys, and a significant
decrease in distraction was identified only in girls. No
significant covariance was identified between the intercept
and slope in the distraction responses in either gender. The
variance of the intercept was significant in boys and girls;
thus, there were also individual differences in the initial
values of the distraction response. Finally, the latent
growth curve model of the ratio score also exhibited dif-
ferent structures by gender. Only the unconstrained model
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Table 1 Descriptive statistics of study variables by gender

Variable Time Sample Gender differences
Boys Girls Total
M SD M SD M SD
DS 1 3.13 2.72 3.96 2.85 3.55 2.82 #(661) = —3.80, MD = —.82, SE = .22, p <. 000
2 3.30 2.60 4.17 2.86 3.75 2.77 #(661) = —4.07, MD = —.87, SE = .21, p <. 000
3 3.27 2.57 4.43 2.66 3.87 2.68 #(661) = —5.73, MD = —1.16, SE = .20, p < .000
RU 1 14.94 4.75 16.04 4.69 15.50 4.5 #(661) = —2.99, MD = —1.10, SE = .37, p = .003
2 15.08 4.39 16.78 4.28 15.95 4.41 #(661) = —5.04, MD = —1.70, SE = .34, p < .000
3 15.45 4.21 16.73 4.13 16.11 421 #661) = —3.93, MD = —1.27, SE = .32, p < .000
DI 1 17.28 4.84 16.46 4.88 16.86 4.87 #661) = 2.14, MD = 81, SE = .38, p = .032
2 16.90 4.29 15.82 5.02 16.35 4.70 #(661) = 2.99, MD = 1.08, SE = .36, p = .003
3 16.72 4.27 15.53 4.54 16.11 4.45 #(661) = 3.49, MD = 1.19, SE = .34, p = .001
RA: RU/DI 1 97 .56 1.11 .60 1.04 .59 #(661) = —3.12, MD = —.14, SE = .05, p = .002
2 .96 42 1.23 .70 1.10 .60 #(661) = —5.98, MD = —.27, SE = .04, p < .000
3 1.00 44 1.22 .65 1.11 .57 #(661) = —5.24, MD = —22, SE = .04, p < .000

DS depressive symptoms, RU rumination, DI distraction, RA ratio score

showed good overall fit with data, so that gender modera-
tion was supported. The intercept mean was increased in
girls, and the slope mean was only significant in girls; thus,
girls used rumination more often than distraction and
exhibited a significant increase in this relative use of
rumination compared with distraction. In boys, there was
no significant change in this ratio, and the intercept mean
was less than 1, which indicates an increased use of dis-
traction compared with rumination. Gender differences in
the covariance intercept-slope were detected; however,
these covariances were not significant in either boys or
girls. Moreover, the intercept variances of girls and boys
reached significance; thus, individual differences were
identified in the initial values of this ratio. The variance of
the slope was significant only in girls, which indicated
individual differences in the rate of change in the ratio
scores in girls.

Another multi-group analysis was conducted to assess
age cohort differences in the subsample of boys and girls
independently. To conduct these multi-group analyses, two
groups were created (12—13 years old and 1415 years old)
to compare the two age cohorts. In depressive symptoms,
no age cohort differences were identified because no sig-
nificant differences were identified between the constrained
and unconstrained models in girls, sz = 7.95, Adf = 8,
p = 438, ACFI = .013, or in boys, sz = 9.50, Adf = 8,
p = .302, ACFI = .027. No age cohort differences were
identified in rumination in boys, Ax2 = 6.88, Adf =38,
p = .550, ACFI = .000, or girls, sz = 9.87, Adf =8,
p = .274, ACFI = .000, or in distraction in Dboys,
sz =3.78, Adf =38, p = .876, ACFI = .000, or girls,

Ay? = 12.74, Adf = 8, p = .121, ACFI = .009. No age
cohort differences were identified in the ratio score in boys,
Ay?> = 8.05, Adf =8, p = 429, ACFI = .016, or girls,
Ay? =572, Adf = 8, p = .678, ACFI = .000.

Finally, a Wald test indicated that the covariances
between the intercepts and slopes were not significant, and
they may be removed in the depressive symptom model,
Xz(l, N = 663) = 1.19, p = .407, the rumination model,
v*(1, N = 663) = 3.433, p = .064, the distraction model,
v*(1, N = 663) = 3.179, p = .075, and the ratio model,
(1, N = 663) = 3.268, p = .071.

Multivariate Model of the Associations of Changes
in Depressive Symptoms and Response Styles

There were no significant changes in the depressive
symptoms or response styles in the subsample of boys;
thus, multivariate models of the associations between the
changes in depressive symptoms and the changes in
response styles were only developed for girls.

The first multivariate model established: (1) the asso-
ciations between the intercepts of rumination and distrac-
tion and the intercept of depressive symptoms, and (2) the
associations between the slopes of rumination and dis-
traction and the depressive symptom slope. Figure 1
schematically represents this multivariate model indicating
path loadings, and Table 3 summarizes the results. No
differences were identified by age cohort because no sig-
nificant differences were identified between the constrained
and unconstrained model in the overall fit or in each con-
strained parameter. The results of the constrained model
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Table 2 Unconditional model of growth in depressive symptoms, rumination, distraction and response style ratio by gender

Unconditional Intercept Slope Covariance  Difference in Overall fit satorra scaled Difference in
model (linear) Iy > Iy > B constraints X2 overall fit
(e} (e}
DS Constrained 3.57%  5.19%  15%  92% 30 E1-El: y* = .044,  %*(10, Ay* = 19.81,
p =834 N = 663) = 20.78, Adf =8
E2-E2: o2 = .670, p =023, p =011,
p =413 ¥*df = 2.08, CFI = 1 ACFI = .000
Unconstrained E3-E3: x> = .176,  ¥*2, N = 663) = .973,
Boys 3.18% p = .675 p = .615,
Girls 3.95% DI-Dl: > = 422,  y’/df = 49, CFl = 1
p =516
D2-D2: y* = .185,
p = .667
D2-D1: y* = .031,
p = .861
Fl-1: y* = 28318,
p < .001
F2-1: y* = 18.132,
p < .001
RU Constrained 15.56* E1-El: y*> = .004,  %*(10, Ay* = 28.70,
p = .949 N = 663) = 32.97, Adf =8
E2-E2: ¥* = 851, p < .001, p < .001,
p =356 ¥*df = 3.30, CFI = 1 ACFI = .000
Unconstrained E3-E3: 3> = 1422, %2, N = 663) = 4.27,
Boys 14.90* p = .233 p = .118,
Girls 16.22% DI-DI: x> = .036, y*/df = 2.14, CFI = 1
p = .850
D2-D2: y* = .150,
p = .699
D2-D1: y? = .003,
p =.955
Fl-1: y* = 23.664,
p < .001
F2-1: ¥* = 9.693,
p =.002
DI  Constrained 16.81% E1-El: > = 427,  %*(10, Ay* = 24.65,
p=.513 N = 663) = 25.39, Adf =8
E2-E2: 5> = 4826, P =005, p =002,
p=.028 ydf = 2.54, ACFI = .011
E3-E3: > = 416, ~ CFl =989
Unconstrained p=.519 x2(2, N = 663) = .737,
Boys 17.23% DI-DI: y*> = 4335, P = 0L
Girls 16.42% p = .037 x’ldf = 369, CFIL = 1

D2-D2: 3% = .59,
p = 441

D2-D1: y* = 2.749,
p=.097

Fl1-1: ¥* = 13.522,
p < .001

F2-1: y% = 9.049,
p = .003
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Table 2 continued

Unconditional Intercept Slope Covariance  Difference in Overall fit satorra scaled Difference in
model (linear) > > B constraints $? overall fit
M o M o
RA Constrained 1.05%  20%  .04% .04% —37 E1-El: y*> = .081, (10, Ay* = 77.49,
p=.716 N = 663) = 82.55, Adf =8
E2-E2: p <.001, p < 001,
¥* = 15.779, yHdf = 8.26, ACFI = 266
p < .001 CFI = .734
Unconstrained E3-E3: x2(2, N = 663) = 5.06,
2
Boys 95% 1% .02 .01 —.32 X = 01 011.902, p = .080,
= 2
Girls L12% 26% 06 07F —41 = wldf =2.53, CFI = 1
DI-DI:
x> = 10.886,
p =.001
D2-D2:
x> = 11.811,
p =.001
D2-DI:
X =13.921,
p < .001
F1-1: ¥* = 31.776,
p < .001
F2-1: ¢ = 19.676,
p < .001

Study variables, variances, covariance and relationships with the constant: DS depressive symptoms, RU rumination, DI distraction, RA ratio
score, EI-E1 variance of the measurement error in item 1 of the variable, E2—E2 variance of the measurement error in item 2 of the variable, E3—
E3 variance of the measurement error in item 3 of the variable, D/-D] variance of the intercept of the variable, D2—-D2 variance of the slope of
the variable, D2-D] covariance between the intercept and slope, FI-1 relationship between the constant with intercept or intercept mean, F2-/

relationship between the constant with slope or slope mean

* Statistically significant at level p < .05

indicated a positive association between the intercept of
rumination and the intercept of depressive symptoms,
whereas the distraction intercept was negatively associated
with the depressive symptom intercept. Thus, increased
rumination and lower distraction were associated with
more depressive symptoms in each wave of the study in the
group of adolescent girls. Furthermore, the rumination
slope exhibited a positive association with the depressive
symptom slope, whereas the distraction slope exhibited a
negative association. Thus, the increase in the rumination
response and the decrease in distraction in adolescent girls
was related to the increase in depressive symptoms after a
2-year follow-up. This model exhibited a good data fit,
x*(83, N =663) =114.00, p=.014, ¥*df =137,
CFI = .964.

The second multivariate model tested the associations
between the intercept and slope of the response style ratio
and the intercept and slope of the depressive symptoms,
respectively (Table 3). No significant differences were
found between girls aged 12—13 and girls aged 14—15 years
old because the constrained and unconstrained models did
not differ in the parameters or overall fit. The constrained
model in girls exhibited a good data fit, %*(38,

N = 663) = 53.91, p = .045, y?/df = 1.42, CFI = .959,
and indicated a positive association between the intercept
of the response style ratio and the depressive symptom
intercept and a positive association between the ratio slope
and the depressive symptom slope. Thus, increased ratio
scores (i.e., higher use of rumination than distraction) were
related to more severe depressive symptoms in each wave
of the study. Regarding the slope associations, the increase
in the ratio scores was linked with the increase in the
depressive symptoms; thus, the increased use of rumination
(compared with distraction) in girls was associated with the
increase in depressive symptoms.

Discussion

The present study had two main objectives. First, we aimed
to clarify the patterns of change in depressive symptoms
and response styles during mid-adolescence, with a focus
on gender differences. The results indicated a significant
increase in depressive symptoms in the sample of girls after
the 2-year follow-up, whereas no significant change was
observed in boys. These findings confirmed our first
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Fig. 1 Conceptual path diagram of the multivariate model of the associations between the intercepts and the slopes of response styles (i.e.

rumination and distraction separately) and depressive symptoms

hypothesis and are consistent with previous studies, which
concluded that during mid-adolescence, there is an increase
in depressive symptoms and gender differences emerge in
this regard (Hilt and Nolen-Hoeksema 2008; Lewinsohn
and Essau 2002). An increase in the rumination response in
the subsample of girls was also identified, which confirmed
our second hypothesis and replicated previous literature on
gender differences in depressive rumination and its emer-
gence during this life stage (Hilt et al. 2010; Rood et al.
2009). Moreover, a significant decrease in the distraction
response was identified from times 1-3 in girls, and sig-
nificant gender differences in this response style were
identified, with boys reporting more distraction against
negative emotions compared with girls in all waves of the
study. Gender differences in distraction are in contrast to
our third hypothesis. Schwartz and Koenig (1996), Abela
et al. (2007) and Hilt et al. (2010) did not identify support
for these gender differences in distraction. However, these
results support the Response Styles Theory (Nolen-Hoek-
sema 1991) prediction regarding gender differences in both
response styles to negative affect during adolescence. The

@ Springer

significant decrease in distraction in girls is a novel result.
To date, no longitudinal study has identified a change in
this response style or a differential change by gender.
Regarding the response style ratio, a significant increase in
the scores was identified in girls because they reported an
increased use of rumination compared with distraction
across time. These gender differences were again in con-
trast to the results by Abela et al. (2007) and our fourth
hypothesis; however, these findings also provide evidence
for gender differences not only in rumination but in both
response styles. This contradiction with previous studies
may be a result of the longer follow-up period during mid-
adolescence (i.e., a 2-year follow-up, whereas most studies
have used shorter periods of time) or the type of statistical
analyses conducted (i.e., multi-group analyses in latent
growth curve modeling to assess the different patterns of
change in each variable by gender). These gender differ-
ences in the self-reported response styles may be explained
by stereotype acceptance and benevolent sexism (Yoder
and Lawrence 2011), as well as by more negative beliefs in
girls regarding the control of emotions, responsibility for
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Table 3 Multivariate models of associations between changes in response styles and changes in depressive symptoms in girls by age cohort

Multivariate

Covariances f

Difference in

Overall fit satorra scaled

Difference in

model - constraints X2 overall fit
DS intercept (D5) DS slope (D6)
Response styles RU DI intercept RU slope DI slope DI1-D5: x> = 1.947, %83, Ay* = 26.64,
separately intercept (D3) (D2) (D4) p = .163 N = 663) = 114.00, Adf = 25
(D1) D3-D5: % = 000, P =014, p = 374,
Constrained AT —.33% A45% —-51* p = 984 ledfz 1.37, CFI = .964 ACFI = .003
Unconstrained D2-D6: 3% = 590,  %*(58,
12-13 years old  .55% —08% 48 —55 p =443 N= 2337) = 87.36,
L2 =.
14-15 years old .38% —36% 44 —.50 D4-D6: ” = 007, P ’
p=.935 y2ldf = 1.51, CFI = 961
Ratio score RA intercept (D7) RA slope (D8) D7-Ds5: x2 = .180, x2(38, sz = 13.46,
Constrained 57% 60* p = .671 N = 663) = 5391, Adf = 16
D8-D6: 3> = 1.496, P =045, p = .639,
p =221 y2ldf = 1.42, ACFI = .005
CFI = .959,
Unconstrained X2(22,
12-13 years old .59* 33 N = ?)61?)) = 4045,
14-15 years old  .54* ik p=2

¥*/df = 1.84, CFI = .954

Study variables and covariances: DS depressive symptoms, RU rumination, DI distraction, RA ratio score, DI/-D5 covariance between the
intercept of rumination and the intercept of depressive symptoms, D3—-D5 covariance between the intercept of distraction and the intercept of
depressive symptoms, D2—-D6 covariance between the slope of rumination and the slope of depressive symptoms, D4—D6 covariance between the
slope of distraction and the slope of depressive symptoms, D7-D5 covariance between the intercept of the ratio and the intercept of depressive
symptoms, D8-D6 covariance between the slope of the ratio and the slope of depressive symptoms

* Statistically significant at level p < .05

the emotional tone of relationships, and mastery over
negative events (Nolen-Hoeksema and Jackson 2001).
The second aim of the study was to investigate the
relationships between changes in response styles and
changes in depressive symptoms during mid-adolescence.
A multivariate latent growth curve model indicated that the
increase in the rumination response and the decrease in
distraction were interrelated with an increase in depressive
symptoms in adolescent girls. These longitudinal associa-
tions between rumination and depressive symptoms after a
2-year follow-up are consistent with the conclusions pre-
sented by Abela and Hankin (2011), who have demon-
strated that after a 2-year follow-up, rumination is a
predictor of depressive symptoms; however, they did not
report any gender moderation. The association between
rumination and adolescent depressive symptoms identified
in girls is consistent with our fifth hypothesis and with the
findings of Hilt et al. (2010), who indicated that girls
reported more rumination than boys and that these
increased scores accounted for their increased depressive
symptoms, providing empirical evidence for the Response
Styles Theory (Nolen-Hoeksema 2012). However, the
present study also provides novel findings because no study
to date has demonstrated that the decrease in distraction
was also correlated with the increase in depressive

symptoms in adolescent girls, which is consistent with our
sixth hypothesis. Only Abela et al. (2007) concluded that
the tendency to prospectively distract predicted decreases
in depressive symptoms; however, no gender differences
were identified. Thus, in addition to gender differences in
the rumination response, the decreased use of distractions
to increase an individual’s own mood was also longitudi-
nally associated with more depressive symptoms after a
follow-up in adolescent girls. A second model indicated
that the increased use of rumination compared with dis-
traction was also associated with the increase in depressive
symptoms in the subsample of girls. The prospective
relationship of this ratio score with depressive symptoms is
consistent with our seventh hypothesis and with Abela
et al. (2007); however, we only identified this association
in girls, whereas Abela et al. did not identify a gender
difference.

This study provides longitudinal empirical evi-
dence that supports the Response Styles Theory in a sam-
ple of Spanish adolescents and confirms our eighth
hypothesis regarding a gender moderation effect in
prospective associations between response styles and
depressive symptoms. Our results in Spanish adolescents
are partially consistent with the evidence reported to date
in central European and North American samples.
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Specifically, our study demonstrated that boys became
distracted in the presence of negative affect more fre-
quently than girls and that this distraction response
decreased during mid-adolescence in girls. Moreover, the
decrease in distraction was associated with an increase in
depressive symptoms in adolescent girls. This finding
indicates that gender differences are present in both
response styles, which was originally proposed by Nolen-
Hoeksema (1991), and not in ruminative responses exclu-
sively. Furthermore, a confirmatory model was developed
in girls that integrated the change in depressive symptoms
during mid-adolescence with the change in both response
styles. The results of this model indicated that the increase
in depressive symptoms in adolescent girls is associated
with changes in both response styles, rumination and
distraction.

Several proposed mechanisms may explain the rela-
tionships between response styles and depressive symp-
toms. According to Nolen-Hoeksema et al. (2008),
rumination leads to thinking more negatively about the
past, the present and the future; interferes with good
problem solving by appraising the problems as over-
whelming and unsolvable; reduces motivation to initiate
instrumental behavior; and reduces social support. Rumi-
nation is also hypothesized to lead to executive function
difficulties in depressed patients, consistent with the
resource allocation hypothesis (Levens et al. 2009).
Research suggests that rumination is associated with
memory control deficits for emotional information (Faw-
cett et al. 2015; Romero et al. 2014) and with a sustained
attentional processing of negative information (Duque et al.
2014; Ferrari et al. 2016; Wagner et al. 2015). Interest-
ingly, Watkins and Brown (2002) found that inducing ru-
mination in depressed patients led to a failure of inhibitory
executive control in a random number generation task,
whereas inducing a distraction did not. Moreover, Whitmer
and Gotlib (2012) concluded that rumination impairs the
ability of depressed individuals to switch attention between
tasks. Finally, Connolly et al. (2014) recently demonstrated
that adolescents who habitually engaged in ruminative
thoughts presented decreases in selective attention and
attentional switching accuracy scores after a 15-month-
follow-up period, which suggests that these detrimental
effects on executive functioning may be the mechanism
through which ruminative responses to negative affect lead
to adolescent depressive symptoms.

Despite the number of contributions reported, several
limitations of the study should also be acknowledged. A
longitudinal design does not enable the establishment of
causal relationships between variables; however, this design
does provide an idea of the pattern of change and the asso-
ciations between the rates of change. A multivariate latent
growth model provides results on the bidirectional

@ Springer

associations between the slopes or rates of changes and
between the intercept or initial values in each assessment;
however, we cannot draw conclusions regarding the direc-
tionality or causal relationships between the study variables.
Another limitation refers to the administration of brief scales
and not complete instruments; however, all the instruments
exhibited good psychometric properties in the current and in
previous studies. Kovacs (1992) demonstrated that a self-
report measure of depressive symptoms was significantly
correlated with a clinician-rated diagnosis and exhibited
good psychometric properties. An assessment of pubertal
development is also needed to control for its influence in
emotional development, as indicated by recent research on
the relationships of pubertal timing and tempo with the
developmental course of depression from early to late ado-
lescence in girls (Keenan et al. 2014). Moreover, other
variables may account for gender differences in response
styles and depressive symptoms during adolescence and
need to be controlled in future research. For example, girls
experience a greater exposure to peer stress than boys during
middle school, both in the form of friendship stress and social
network stress (Rose and Rudolph 2006). A final limitation
may be derived from the high attrition rate because the older
adolescents were more likely to not complete the third
assessment, and the results indicated that the adolescents
who abandoned the study exhibited more depressive
symptoms.

The conclusions highlight the need to implement pro-
grams to prevent depression in adolescence or promote
well-being and healthy coping strategies, with particular
attention to adolescent girls (Garber et al. 2012). Thus, the
design of interventions could focus on the promotion of
adaptive response styles in adolescent girls, in addition
to addressing cases in which the ruminative style has
already developed. Interventions could focus on reducing
the tendency to ruminate on negative emotions and on
developing distractions to improve the emotional state by
implementing evidence-based psychological techniques,
such as cognitive, metacognitive or behavioral interven-
tions (McMillan and Fisher 2004; Purdon 2004; Wells and
Papageorgiou 2004). Hilt and Pollak (2012) tested three
brief interventions to develop strategies to help adolescents
disengage from ruminative states. This study demonstrated
that both distraction and mindfulness may be helpful in
terminating rumination in the short term; however, the
brief problem-solving intervention was not effective. Both
universal and girl-focused interventions may be particu-
larly suitable in an educational framework because
schooling is compulsory for children and adolescents and
they spend several hours per day in school. Moreover,
appropriate conditions for program implementation may be
achieved in the educational environment (Duong et al.
2016; Seligman et al. 2009). The Penn Resiliency Program
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has been demonstrated to be effective in reducing depres-
sive symptoms in adolescents and has conducted numerous
school-based controlled studies with more than 2000 chil-
dren and adolescents between 8 and 15 years old (Gillham
et al. 2007; Gillham and Chaplin 2011). Therefore, the
identification of the critical period in which ruminative
processes appear and confer special vulnerability to
depressive symptom development may facilitate the
effectiveness of these interventions in girls. The promotion
of an adaptive response style such as distraction in girls
may also be a helpful strategy to prevent depressive dis-
orders during adolescence.
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