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Abstract The present study sought to test predictions of

the response styles theory in a sample of children and ado-

lescents. More specifically, a ratio approach to response

styles was utilized to examine the effects on residual change

scores in depression and anxiety. Participants completed a

battery of questionnaires including measures of rumination,

distraction, depression, and anxiety at baseline (Time 1) and

8–10 weeks follow-up (Time 2). Results showed that the

ratio score of rumination and distraction was significantly

associated with depressed and anxious symptoms over time.

More specifically, individuals who have a greater tendency

to ruminate compared to distracting themselves have

increases in depression and anxiety scores over time,

whereas those who have a greater tendency to engage in

distraction compared to rumination have decreases in

depression and anxiety symptoms over time. These findings

indicate that a ratio approach can be used to examine the

relation between response styles and symptoms of depres-

sion and anxiety in non-clinical children and adolescents.

Implications of the results may be that engaging in distrac-

tive activities should be promoted and that ruminative

thinking should be targeted in juvenile depression treatment.

Keywords Adolescents � Children � Distraction �
Response styles theory � Rumination

Introduction

Depressive symptoms are commonly experienced among

youth. Various psychological theories have been proposed

to explain individual differences in vulnerability for

depression. A cognitive vulnerability account of depression

has been outlined by Nolen-Hoeksema in the response

styles theory (RST) [41–43]. The RST posits two main

styles of responding to depressive mood: rumination and

distraction. Rumination is a stable, trait-like, emotion-

focused coping style that involves behaviors and thoughts

that focus one’s attention on depressive symptoms and the

implications and consequences of these symptoms [41]. In

contrast, distraction refers to the diversion of attention

away from the depressed mood and turning it onto neutral

or pleasant thoughts and actions [48]. According to the

RST, engaging in ruminative responses to depressed mood

will intensify and prolong depressive symptoms, whereas

engaging in a distracting response style will lead to less

intense and acute symptoms. The RST further assumes that

sex differences in response styles emerge prior to sex dif-

ferences in depression [45] and that women have a greater

tendency to engage in ruminative responses to depressed

mood, whereas men are more likely to use distraction when

confronted with depressed mood.

Empirical research has addressed the predictions of the

RST concerning the effects of rumination and distraction

on depressed mood in adult samples. These studies have

found that engaging in ruminative responses to depressed

moods is related to both the onset of depressive episodes

[27, 32, 44, 57], as well as to amplified and prolonged
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periods of depressed mood states in adults [14, 30, 41–43,

52]. There is also good evidence for the relation between a

ruminative response style and depressive symptoms in

children and adolescents. A number of studies have found

support for the prediction that youngsters who engage in

ruminative responses to depressed mood display increased

levels of concurrent depressive symptoms [2, 4, 38, 53] and

rumination may also predict increases in depressive

symptoms and the onset of major depressive disorder in

adolescents [2, 11, 49, 53].

The findings for distraction are less clear. Studies

examining the effects of distraction on depressed mood in

adults have been inconclusive with some studies reporting

beneficial effects in dysphoric individuals [12, 31, 34, 35,

37], and others not [27, 30, 48]. In youngsters, the effects

of distraction on depressed mood are also inconclusive.

Some studies have found support for distraction being

associated with lower concurrent levels of negative mood

states [38, 53, 64], whereas other studies did not [2, 4].

With respect to longitudinal studies, some support has been

found for distraction to be associated with decreases in

depressive symptoms over time [1, 2, 53, 64].

Although the RST was originally designed to explain

individual differences in depression, there have been sev-

eral attempts to investigate response styles (in particular,

rumination) to other negative mood states. The majority of

studies has shown a clear relationship between rumination

and anxiety in adults [5, 8, 13, 19–21, 28, 39, 47, 55, 61–

63] as well as in children and adolescents [17, 38, 40, 53],

whereas some studies did not find meaningful associations

between rumination and anxiety [16, 60]. As an aside,

rumination has also been linked to increases in binge

drinking and symptoms of alcohol abuse in adults [46] and

adolescent girls [49], and to self-injurious behaviors and

suicidal ideation [24, 36, 56]. Thus, rumination seems to be

involved in a number of psychopathological disorders and

behaviors and might be considered a transdiagnostic vari-

able [22].

Traditional tests of the RST involve an examination of

the response styles separately. A potential problem might

be the contradictory predictions of rumination and dis-

traction with respect to the effects on depressive symptoms.

To overcome this problem, Abela et al. [1] utilized an

additive or ratio approach to response styles. More spe-

cifically, the rationale behind a ratio approach assumes that

multiple vulnerability factors independently influence

depressive symptomatology and that the effect of one such

variable can either add to or cancel out the effect of another

variable and can be combined in a linear fashion. For

example, high levels of distraction can cancel out the

effects of high levels of rumination [1]. Applying ratio

scores to response styles involves dividing rumination

scores by the distraction scores of individuals. As such,

high ratio scores indicate a greater tendency to be involved

in rumination compared to distraction, whereas low ratio

scores are indicative of a greater tendency to engage in

distraction compared to rumination. In line with the pre-

diction, high ratio scores of rumination and distraction/

problem-solving were related to increased levels of

depressive symptoms over time, whereas low ratio scores

predicted decreases in depressive symptoms in children at

risk for depression. The authors concluded that ratio scores

were best for examining response styles [1].

This study sought to test predictions of the RST in a

large community sample of children and adolescents. We

utilized a ratio approach to determine whether the findings

from Abela et al. [1] can be generalized to an unselected

sample of children and adolescents. The association of ratio

scores of response styles with symptoms of depression and

anxiety was examined prospectively. We hypothesized that

high ratio scores (greater rumination) would be positively

associated with residual change in depressive and anxiety

symptoms, whereas low ratio scores (greater distraction)

would be negatively associated with residual change in

symptoms of depression and anxiety. The current study

examined a wide age range in order to be able to examine

moderating effects of age on the relation between ratio

scores and increases in symptoms of depression and anxi-

ety over time. Finally, in line with past research, we also

examined whether sex moderated the association between

ratio scores and symptoms of depression and anxiety. A

second aim of the study was to examine internal consis-

tency and test–retest stability of the response styles.

Methods

Participants and procedures

A total of 830 children and adolescents were recruited from

ten regular primary and three secondary schools in the

Southern part of The Netherlands. In total, 50% of the

participants attended primary school, whereas the remain-

ing 50% were divided across pre-vocational secondary

education (i.e., 16%), higher general secondary education

(i.e., 23%), and pre-university education (i.e., 11%). The

youngsters and their parents were informed about the

purpose of the study (i.e., they were told that this study

aimed to gain insight into the relation between negative

thinking and depressed and anxious feelings), after which

written consent was obtained from them. A total of 803

individuals agreed to participate, of which 770 children and

adolescents (355 boys and 415 girls) completed a battery of

self-report questionnaires (see measures) at baseline

(Time 1) and follow-up (Time 2) assessment 8–10 weeks

later. The mean age of the sample was 12.9 years
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(SD = 2.1, range 10–17 years). Although ethnicity was not

assessed, it was estimated that more than 95% of the

youngsters were Caucasian. The self-report measures were

completed during regular class time. The teacher and a

research assistant were available to answer questions and to

ensure confidential responding. The experimental protocol

was approved by a local IRB.

Measures

Rumination and distraction

The children’s response style scale (CRSS) is an instrument

that measures response styles in youth [64]. It consists of

20 items, half of the items dealing with rumination (e.g.,

‘‘When I feel sad, I think back to other times I felt this

way’’), the other half reflecting distractive response styles

(e.g., ‘‘When I feel sad, I think about something I did a

little while ago that was a lot of fun’’). Items are rated on a

five-point frequency scale with 1 = ‘never’ and

5 = ‘always’. Total rumination and distraction scores

range between 10 and 50. The CRSS is considered reliable

in terms of internal consistency and test–retest stability,

and validity is supported by significant associations with

depression and alternative indices of repetitive negative

thinking [38, 64].

Depression

The children’s depression inventory (CDI) is a self-report

instrument that assesses symptoms of depression in chil-

dren and adolescents aged between 7 and 17 years [29]. It

consists of 27 items that are rated on a 3-point Likert scale

with 0 = ‘not true’, 1 = ‘somewhat true’, and 2 = ‘very

true’. Items are indicative of the cognitive, affective, and

behavioral aspects of depression (e.g., ‘‘I am sad all the

time’’). Total scores range from 0 to 52. The CDI possesses

high levels of reliability and validity [2, 29].

Trait anxiety

The trait version of the state-trait anxiety inventory for

children (STAI-C) is a self-report instrument that assesses

trait anxiety [58]. Trait anxiety addresses the frequency and

intensity of anxious symptoms. Individuals scoring high on

this scale tend to interpret situations as more threatening

and dangerous than do individuals with lower scores. The

STAI-C consists of 20 items, determining how individuals

generally feel (e.g., ‘‘I feel confident’’), which are rated on

a 4-point Likert type scale ranging from 1 = ‘almost

never’ to 4 = ‘almost always’ [58]. Total STAI-C scores

range between 20 and 80. The STAI-C is a valid and

reliable instrument of anxiety symptoms in children.

Reliability in terms of internal consistency is good and

test–retest reliability is adequate [18, 58].

Data analysis

The Statistical Package for Social Sciences (SPSS version

13.0) was used for computing descriptive statistics, corre-

lations, carrying out t tests (i.e., to explore sex differences

on the questionnaire scores), and to carry out the regression

analyses. A series of regression analyses was carried out to

investigate the association of the ratio scores with symp-

toms of depression and anxiety over time. Residual change

scores were calculated for each individual, which involves

a regression analysis to predict Time 2 CDI or STAI-C

from Time 1 CDI or STAI-C scores. The Time 2 predicted

CDI or STAI-C scores are subtracted from the actual Time

2 CDI or STAI-C scores. What remains is the residual gain

score (i.e., the amount of gain that is not due to the influ-

ence of the initial Time 1 score) [59]. In accordance with

the study of Abela et al. [1], the association between the

ratio scores and the dependent variables were examined for

children with low ratio scores (1.5 SD below the sample

mean) and high ratio scores (1.5 SD above the sample

mean). More specifically, a negative association between

ratio scores and symptoms of depression and anxiety was

expected in the first group, whereas a positive association

between these variables was expected for the latter group.

Further, the moderating effects of sex and age on the

association between the ratio scores and symptoms of

depression and anxiety were examined. Test–retest stability

was assessed by means of intra-class correlation coeffi-

cients. The index alpha was set to 1% for all analyses.

Results

General findings

Before presenting the main results of the study, some

general points need to be addressed. First, the assumptions

for parametric statistics were evaluated. Homogeneity of

variances as indicated by Levene’s test and linearity were

not violated. Further, all variables were normally distrib-

uted (i.e., skewness and kurtosis between -1 and ?1)

except for total CDI depression scores at T1 and T2. These

total scores were positively skewed and were subjected to a

square root transformation. This transformation was suc-

cessful in ‘normalizing’ the depression scores. All vari-

ables were standardized prior to analyses.

Second, for individuals with more than 10% missing

values on a questionnaire, total scores on that particular

questionnaire were not computed. In the case of less than

10% missing values, a regression technique was used to
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replace the missing value with an expected value on the

basis of how that particular individual responded to the

other items of this questionnaire as well as how other

individuals responded to the item on which a score was

missing. As a consequence, the total number of individuals

differs slightly between the various analyses (i.e., from 764

to 770). Third, mean scores on age and the questionnaires

for the total group as well as for boys and girls separately

are presented in Table 1. Except for age and distraction,

significant sex differences were found on all self report

measures, with girls displaying higher scores on these

variables than boys. Effect sizes for the sex differences

(i.e., partial g92) were moderate (see Table 1).

Reliability of response styles

All self-report measures showed good internal consistency

(see Table 1). Test–retest stability coefficients (i.e., intra-

class correlation coefficients) for the response styles were

reasonable for rumination (ICC = 0.72), distraction

(ICC = 0.67), and the ratio score (ICC = 0.70). Finally,

Pearson correlation coefficients between the various ques-

tionnaires are depicted in Table 2. Significant associations

were found between all variables except for distraction.1

An empirical test of the RST

Separate hierarchical multiple regression analyses were

conducted with Time 2 CDI or Time 2 STAI-C as the

dependent variable. In both analyses, age and sex were

entered in the first step, followed by Time 1 CDI or Time 1

STAI-C in the second step. Ratio scores were entered in the

third step and the two-way interactions between ratio

scores, age and sex were entered fourth. In the final step,

the three way interaction between ratio scores, age and sex

was entered. As can be seen in Table 3, the ratio scores

significantly predicted increases in symptoms of depression

and anxiety. To examine this relationship in more detail,

residual change scores of depressive and anxiety symptoms

were calculated. Low ratio scores were associated with

decreases in symptoms of depression (predicted residual

change score = -0.98) and anxiety (predicted residual

change score = -1.15), whereas high ratio scores were

related to increases in levels of depressive symptoms

(predicted residual change score = 0.92) and anxiety

(predicted residual change score = 1.10). Thus, in line

with the response styles theory, individuals who have a

greater tendency to ruminate compared to distraction show

an increase in depressive symptoms over time, whereas a

Table 1 Descriptive statistics for the questionnaires at Time 1 and Time 2 (8–10 weeks later) for the total group and for boys and girls

Self-report measure Total group (Nrange = 764–770) Boys (Nrange = 352–355) Girls (Nrange = 412–415) t P g92

Mean SD Alpha Mean SD Mean SD

Age 12.9 2.1 – 12.9 2.1 12.9 2.0 0.55 0.58 0.001

CRSS Rumination 25.6 8.0 0.88 23.2 7.7 27.7 7.7 8.3 \0.001 0.07

CRSS Distraction 27.4 8.5 0.91 26.7 9.1 27.9 7.9 2.0 0.05 0.005

Ratio score 1.03 0.50 – 0.96 0.45 1.09 0.53 3.8 \0.001 0.02

Time 1 CDI 7.9 7.3 0.90 7.1 6.5 8.6 7.9 3.0 0.003 0.01

Time 1 STAI-C 31.4 7.3 0.88 29.4 6.5 33.1 7.5 7.2 \0.001 0.06

Time 2 CDI 6.9 7.2 0.91 6.1 6.6 7.6 7.7 2.8 0.005 0.01

Time 2 STAI-C 30.0 7.5 0.90 28.0 6.5 31.6 7.9 6.8 \0.001 0.06

CRSS children’s response style scale, CDI children’s depression inventory, STAI-C state-trait anxiety inventory for children

Table 2 Correlation matrix of the various questionnaires

1 2 3 4 5 6

1. CRSS Rumination –

2. CRSS Distraction 0.14* –

3. Ratio score 0.59* -0.62* –

4. Time 1 CDI 0.53* -0.10 0.49* –

5. Time 1 STAI-C 0.59* -0.04 0.46* 0.78* –

6. Time 2 CDI 0.46* -0.12 0.46* 0.80* 0.65* –

7. Time 2 STAI-C 0.57* -0.04 0.45* 0.70* 0.80* 0.78*

CRSS children’s response style scale, CDI children’s depression

inventory, STAI-C state-trait anxiety inventory for children.

* P \ 0.001

1 The association between depression (CDI) and anxiety (STAI-C)

was relatively high, possibly threatening the discriminant validity of

the scales. To deal with this issue, we conducted an exploratory factor

analysis on items of the CDI and the STAI-C in order to obtain

relatively pure depression and anxiety factors (see [7]). Items with

salient double loadings (i.e., [0.30) were removed. In total, 18 out of

20 STAI-C items and 22 out of 27 CDI items were retained. The

correlation coefficient between the reduced scales was 0.65 indicating

less overlap. All analyses were conducted for the original scales as

well as for the reduced scales. Similar results were found for the

original and reduced scales. Therefore, the original scales were used

in all analyses in order to be able to compare our findings to previous

research.
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greater tendency to distract oneself compared to rumination

results in a decrease in depressive symptoms over time.

None of the interaction terms reached statistical signifi-

cance indicating that the effects of the ratio scores on

symptoms of depression and anxiety were not moderated

by sex or age.

Discussion

The current study sought to test predictions of the RST [42]

in a large sample of non-clinical children and adolescents.

More specifically, a ratio score of rumination and distrac-

tion scores was utilized to examine the effect on depressive

and anxiety symptoms over time [1]. Furthermore, the

moderating effects of sex and age were also examined. The

main findings can be summarized as follows. First, results

showed that girls had higher scores than boys on rumina-

tion, but no significant sex differences emerged on dis-

traction scores. Second, the ratio score was significantly

associated with symptoms of depression and anxiety. More

specifically and in line with the expectation, high ratio

scores were positively associated with symptoms of

depression and anxiety. That is, individuals who have a

greater tendency to ruminate compared to distract oneself

have increased depression and anxiety scores over time. As

expected, low ratio scores significantly predicted depres-

sive and anxiety symptoms. Thus, individuals who have a

greater tendency to engage in distraction compared to

rumination have decreased depression and anxiety symp-

toms over time. Age and sex did not moderate the relation

between the ratio score and symptoms of depression and

anxiety over time. Finally, test–retest stability of the

response styles was reasonable.

The findings with respect to the association between the

ratio score of response styles and symptoms of depression

and anxiety are in line with the RST [42] and add to past

research in two ways. First, findings of the current study

concur with the findings of Abela et al. [1] and generalize

to a community sample of children and adolescents. Note

that the magnitude of the effects is somewhat smaller than

obtained by Abela and colleagues. This may be due to the

use of different self-report measures in both studies, the

inclusion of problem-solving by Abela and colleagues in

the ratio score, and to the differences in sample charac-

teristics (e.g., high risk group vs. non-clinical youth).

Second, the findings demonstrate that the use of a ratio

score of response styles also has relevance for anxiety.

The effect of the ratio score of rumination and distrac-

tion was not moderated by age or sex. This may have a

number of implications. First, our data suggest that there is

no critical age at which response styles become manifest in

predicting residual change in symptoms of depression and

anxiety, which parallels findings from past research [1].

This implies that cognitive theories of vulnerability to

depression can be applied to child and adolescent popula-

tions [3]. Further, the associations between response styles

and symptoms of depression and anxiety were not different

for boys compared to girls, although significant sex dif-

ferences were found on response styles with girls having

higher scores on rumination compared to boys. Noteworthy

to mention, the RST posits sex differences on mean scores

Table 3 Associations of ratio score with symptoms of depression and anxiety over time

Dependent variable Predictor variable b SE (b) t P

Step 1 (R2 = 0.02) Time 2 CDI Sex 0.10 0.03 2.74 0.006

Age -0.13 0.04 -3.54 \0.001

Step 2 (R2 = 0.59) Time 1 CDI 0.79 0.03 35.21 \0.001

Step 3 (R2 = 0.60) Ratio score 0.12 0.03 4.66 \0.001

Step 4 (R2 = 0.60) Ratio score 9 sex -0.04 0.10 -0.44 0.66

Ratio score 9 age -0.07 0.14 -0.43 0.67

Sex 9 age 0.02 0.05 0.16 0.88

Step 5 (R2 = 0.60) Ratio score 9 sex 9 age 0.21 0.28 0.32 0.75

Step 1 (R2 = 0.07) Time 2 STAI-C Sex 0.24 0.04 6.86 \0.001

Age -0.11 0.04 -3.18 0.002

Step 2 (R2 = 0.62) Time 1 STAI-C 0.78 0.03 34.60 \0.001

Step 3 (R2 = 0.64) Ratio score 0.13 0.03 5.22 \0.001

Step 4 (R2 = 0.64) Ratio score 9 sex 0.06 0.09 0.62 0.54

Ratio score 9 age 0.05 0.13 0.29 0.77

Sex 9 age -0.15 0.14 -0.99 0.32

Step 5 (R2 = 0.64) Ratio score 9 sex 9 age -0.10 0.16 -0.15 0.88

CDI children’s depression inventory, STAI-C state-trait anxiety inventory for children (alpha = 1%)
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of rumination and distraction, but does not assume that the

relationships between response styles and symptoms of

psychopathology are different for boys and girls.

This study also addressed test–retest stability of the

response styles. According to the RST, response styles are

considered stable, trait-like dispositions of responding to

negative mood. Test–retest stability of response styles (i.e.,

rumination, distraction, and ratio score) over 8–10 weeks

time was reasonable. Past research has mainly focused on

the stability of rumination in adult samples. Our data on

test–retest stability concur with findings from studies in

which estimates of stability were largest in contexts where

depression severity or depressed mood remained more or

less the same over time [6].

The results from this study may have clinical implica-

tions. First, youngsters who are vulnerable to depression

and anxiety should engage in distracting activities. Active

distracting activities are already incorporated in behavioral

activation interventions for depression [25, 33], which have

shown efficacy [25, 26]. Other coping strategies that can be

used to cognitively distract oneself from negative mood

states should be examined, particularly with respect to

attempts to escape from self-focused attention, which is

common in rumination [10, 50]. A good example is task

concentration training which has shown efficacy in adults

with social phobia [9]. Excessive rumination should be

targeted in treatment by means of cognitive restructuring

techniques of cognitive therapy, which involves teaching

individuals to challenge and to replace ruminative thoughts

with more rational and adaptive ones. Cognitive interven-

tions might also be directed to gaining control over rumi-

native thinking. Thoughts about the (un)controllability of

rumination are negative metacognitive beliefs [51], which

seem to contribute to depressive symptoms in adults. It

remains to be determined whether these beliefs can also be

identified and modified in youngsters. Finally, mindfulness

therapy [54] and acceptance-based approaches [23] might

also be helpful in changing the impact of ruminative

thoughts by noticing ruminative activities in the mind

without following and without judging them. This might

prevent the associative network of negative thoughts from

becoming activated and spiraling into rumination and

subsequent depressive mood [50].

A number of limitations of the current study should be

mentioned. First, the sample of this study involved non-

clinical children and adolescents. Although the current

findings replicate and extent findings obtained in a high-risk

group [1], it remains to be seen whether the results generalize

to clinical populations. Second, rumination and distraction

were assessed with questionnaires that measure a disposi-

tional style to ruminate and distract. Whether such disposi-

tional measures represent on the spot ruminative and

distractive activities in response to a negative event remains

to be investigated. Third, the present study relied solely on

self-report measures of youngsters to obtain information

about children’s and adolescents’ levels of psychopathology.

Future research could benefit from the inclusion of infor-

mation from multiple informants (e.g., parents, school

teachers) [15]. Finally, ethnicity of the participants and

information about the parents such as social background,

psychiatric diagnoses, and family composition were not

assessed. Despite these limitations, the current data support

the importance of rumination relative to distraction as a

cognitive vulnerability factor for depression and anxiety.

Future research should be aimed at bringing together various

variables that are thought to play a role in juvenile depression

and anxiety such as negative cognitive styles and puberty.

The inclusion of life events and daily hassles makes it pos-

sible to contribute to a further understanding of depression

and anxiety in youth within a diathesis-stress account.
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