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Abstract

Starting in adolescence and continuing through adulthood, women are twice as likely as men to
experience depression. According to the response styles theory (RST), gender differences in
depression result, in part, from women’s tendency to ruminate more than men. A meta-analysis
was performed to evaluate gender differences in rumination in adults (k= 59; N = 14,321);
additionally, an analysis of subtypes of rumination — brooding and reflection — was conducted (k=
23). Fixed effects analyses indicated that women scored higher than men in rumination (d= .24, p
<.01, SEd=.02), brooding (d= .19, p< .01, SEd=.03) and reflection (d= .17, p< .01, SEd=.
03); there was no evidence of heterogeneity or publication bias across studies for these effect
sizes. Although statistically significant, the effect sizes for gender differences in rumination were
small in magnitude. Results are discussed with respect to the RST and gender differences in
depression.
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1. Introduction

Gender differences in rates of depression are well documented in the literature; beginning in
adolescence, rates of depression in women are greater than in men, and by adulthood,
women are twice as likely as men to become depressed (for a review, see Kessler, 2006).
Numerous theories have been set forth to explain the gender differences in depression, citing
psychological, sociocultural, and biological factors (for reviews, see Boughten & Street,
2007; Hankin & Abramson, 2001; Hyde, Mezulis, & Abramson, 2008). A prominent
psychological theory, the response styles theory (RST; Nolen-Hoeksema, 1987, 1991),
purports that women have a greater tendency to ruminate on their depressive symptoms and
distress than do men, and this contributes to greater rates of depression in women.
According to the RST, rumination involves repetitively and passively focusing on symptoms
of distress and on the possible causes and consequences of these symptoms. Because
rumination enhances the effects of depressed mood on thinking, impairs effective problem
solving, interferes with instrumental behavior, and erodes social support, the initial
symptoms of depression among people who chronically ruminate are likely to become more
severe and evolve into episodes of major depression and rumination may prolong current
depressive episodes (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). The RST has
spurred a large body of empirical research on the role of rumination in the onset and
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duration of depression (for reviews, see Nolen-Hoeksema, 2012; Nolen-Hoeksema et al.,
2008). Furthermore, the theoretical assumptions of the RST have been incorporated into
broader models of depression risk (e.g., Hankin & Abramson, 2001; Hyde et al., 2008).

Although evidence for gender differences in rumination has emerged consistently in the
literature, the magnitude of this difference has varied from study to study. In an effort to
systematically review the rumination literature in children and adolescents, Rood and
colleagues (2009) conducted a meta-analysis of gender differences in rumination in youth.
Results of their analysis indicated that gender differences in rumination are quite small in
children (d'=.14) with girls significantly more likely to ruminate than boys. In adolescence,
this gender difference was significant and larger in magnitude (&= .36). The authors
reported that these results provide some evidence of the RST in youth and suggest that
during adolescence, the increased magnitude of gender differences in rumination may
parallel that seen in rates of depression.

Another meta-analysis, conducted by Tamres and colleagues (2002), examined gender
differences in coping mechanisms and included 10 studies reporting on gender differences in
rumination. Results yielded a small but significant effect of gender on rumination (d=.19),
with women more likely to ruminate than men. However, the Tamres analysis differs from
the current study in several important ways. First, Tamres and colleagues focused on
methods of coping (e.g., their search terms included “coping”, “stress management™) in
response to a broad range of stressors, including relationship stress, physical pain, and health
issues (e.g., cancer, artificial insemination). Thus, their analysis was based on a much
broader definition of rumination (i.e., including thoughts about physical pain, academic
performance, relationships) rather than specifically on depressive rumination as defined
above. Secondly, their review included studies of children and adults and results were
collapsed across these groups, thus obscuring potential influences of developmental stages
on the gender differences in rumination (Rood et al., 2009). In contrast, the current study
focuses specifically on depressive rumination in adults so as to directly address the tenets of
the RST.

Despite the prominence of the RST in the field, no quantitative analysis of gender
differences in depressive rumination has been conducted in the adult literature. The current
review was conducted to provide a meta-analysis of the literature on gender differences in
rumination in adult samples. We reviewed studies that included a measure of rumination,
focusing on depressive rumination, which is most commonly measured by the Ruminative
Responses Scale (RRS; Nolen-Hoeksema & Morrow, 1991) and the Rumination on Sadness
Scale (RSS; Conway, Csank, Holm, & Blake, 2000), both of which are self-report measures.
The RRS is a 22-item subscale from the Response Styles Questionnaire; participants rate
how often they experience each response when they feel sad, blue, or depressed. Items focus
on the meaning of rumination, on the subjective feelings related to depressed mood, on
symptoms, and on consequences and causes of the mood (Luminet, 2004). Sample items on
the RRS include, “Think, ‘What am I doing to deserve this?’”and “Go away by yourself and
think about why you feel this way.” The RSS is a 13-item measure assessing how often
participants experience each response in situations in which they feel sad, down, or blue.
Items focus on the intensity and repetitive quality of ruminative thoughts, the difficulty with
stopping ruminative thoughts, attempts at understanding the nature of one’s distress, and the
lack of instrumental goal orientation (Luminet, 2004). Sample items on the RSS include “/
repeatedly analyze and keep thinking about the reasons for my sadness”and “I exhaust
myself by thinking so much about myself and the reasons for my sadness.” A review of the
psychometric properties of the RRS and RSS can be found in Luminet (2004).
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In addition to our analysis of global measures of depressive rumination, we examined
gender differences in subtypes or components of rumination — brooding and reflection —
obtained from a factor analysis of the RRS items that remained after eliminating items that
could be argued to overlap with depressive symptoms (Treynor, Gonzalez, & Nolen-
Hoeksema, 2003). This scale consists of five items assessing brooding, or passive,
perseverative, maladaptive self-focused thought, and five items assessing reflection, a
neutrally valenced, less maladaptive self-reflective strategy. Compared to reflection,
brooding may be more strongly associated with depression severity, particularly over time,
and some evidence suggests that gender differences in brooding may be greater than gender
differences in reflection (e.g., Treynor et al., 2003). By estimating the overall effect size of
gender differences in rumination, as well as the brooding and reflection components of
rumination, we sought to provide the field with a quantitative analysis of past research and
examine the basic tenets of the RST regarding gender differences in rumination in adults.
Furthermore, the results of the current study may serve to guide future research efforts in
elucidating the gender differences in rates of depression.

2. Material and methods

2.1. Literature search and inclusion criteria

We followed two steps to ensure we reviewed all published papers reporting on gender
differences in rumination. First, using the citation index in Web of Science, we reviewed all
studies through October 2011 citing the original publication of the RRS (Nolen-Hoeksema
& Morrow, 1991) or the RSS (Conway et al., 2000), as they are the most commonly used
self-report measures of individual differences in the tendency to engage in depressive
rumination. Next, we searched the PsycINFO and Web of Science databases through
October 2011 using combinations of the search terms gender difference(s) or sex
difference(s), paired with rumination. After identifying relevant studies (approximately
650), we reviewed the methods and results section of each manuscript for reports of gender
differences in rumination and applied our inclusion criteria.

Inclusion criteria for our analysis were as follows: (a) used a measure assessing depressive
rumination, (b) published in English in a peer-reviewed journal, (c) utilized an experimental
design suitable for calculating one or more effect size, and (d) included adult samples only
(i.e., college age or older).

In addition to reviewing studies that reported on gender differences in rumination, we also
included studies in our analysis that did not explicitly report on gender differences, but did
administer a measure of depressive rumination to a sample that included adult men and
women. Using the citation index in Web of Science, we reviewed the studies that cited the
original publication of the RRS (Nolen-Hoeksema & Morrow, 1991), but did not report on
gender differences in rumination. We limited this search to studies published between 2008
and 2011 to increase our likelihood of receiving the necessary data, on the assumption that
compared to authors of older papers, authors of more recent papers would be more likely to
have the raw data required for examining gender and rumination in their study. Using the
same inclusion criteria described above, we identified 71 studies and contacted the
corresponding author of each study requesting statistical values necessary for calculating an
effect size. Of the 71 authors contacted, 30 (43%) replied and provided the necessary values.
Those authors who replied but were unable to provide values said that they were no longer
able to access the data.

We focused specifically on depressive rumination rather than including other rumination
constructs — such as anger rumination or rumination on specific events — so as to review the
literature most relevant to RST. We included both clinical and non-clinical samples as the
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basic tenets of RST do not suggest that gender differences in rumination should change in
magnitude as a function of diagnostic status. When data from the same study was included
in more than one paper, we used the data from the paper with the largest sample size. In the
case of studies that reported on multiple independent samples, a separate effect size was
computed for each sample. When gender differences were examined in a paper and the
paper reported that there were no significant gender differences but did not provide means or
results from statistical tests, the authors were contacted and means and standard deviations
for men and women were requested. Additional data were requested for five studies and
were received for two of those studies. For the remaining three studies (two in the
rumination analysis, one in the brooding and reflection analysis), a conservative effect size
estimate of ¢=0.00 was imputed.

2.2. Analyses

3. Results

All analyses were completed in Comprehensive Meta Analysis, Version 2.2.064. To
examine the extent to which women ruminate more than men, we computed Cohen’s d'as an
index of effect size. Cohen’s d'was calculated for each study from group means and standard
deviations, correlation coefficients, independent sample t-test values, or regression
coefficients. An aggregate effect size weighted by sample size was computed to provide an
overall effect size for gender across studies.

Homogeneity among studies was computed using the Q statistic and the /2 statistic. A
significant Q@ statistic suggests that the distribution of effect sizes around the mean is greater
than would be predicted from sampling error alone, whereas the 2 provides an estimate of
the proportion of the variance in the aggregate effect size that is attributable to between-
studies heterogeneity (as opposed to within-studies sampling error), with values of .25, .50,
and .75 indicating low, moderate, and high degrees of heterogeneity (Higgins & Thompson,
2002).

The robustness of the observed overall effect was assessed using Orwin’s Fail-safe N test
(Orwin, 1983) to determine how many hypothetical studies with non-significant findings
would need to be published in order to reduce the overall effect size to become trivial
(which we defined as a Cohen’s d< .01).

Publication bias was assessed using a funnel plot analysis and Duval and Tweedie’s (2000)
trim-and-fill method. Funnel plots are scatter plots that plot effect size on the X axis and the
standard error of the effect size on the Yaxis and provide pseudo-95% confidence intervals
(represented by cone-shaped lines) around the mean effect size. If few studies with negative
or small effect sizes are included in the analysis, or more than 5% of included studies fall
outside of the confidence intervals, this will lead to asymmetry in the funnel plot and can
indicate publication bias (Baldwin & Shadish, 2011). The trim-and-fill method identifies
studies that may reflect publication bias (based on the funnel plot), omits or “trims” them,
and calculates an aggregate effect size with the remaining studies. The aggregate effect sizes
(pre- and post-trim) can be compared to assess the impact of potential publication bias.

3.1. Rumination analysis

Our review of the literature on gender differences in rumination yielded 57 studies,
including 59 separate samples, which met our inclusion criteria for analysis. The majority of
studies included in the analysis used the RRS or the RSS to assess depressive rumination,
however a few studies used other measures [Repetitive Negative Thinking subscale of the
Repetitive Thought Questionnaire (RTQ; McEvoy, Mahoney, & Moulds, 2010); the
Rumination subscale of the Rumination-Reflection Scale (RRQ; Trapnell & Campbell,
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1999)]. We were unable to find any studies that reported gender differences in the Stress
Reactive Rumination Scale (Alloy et al., 2000), which is also a measure of depressive
rumination. A forest plot of the effect sizes from these studies is presented in Fig. 1. As can
be seen in this figure, our analysis yielded an aggregate effect size for gender of d= .24 (p
<.01, SEd=.02) in a pooled sample of 14,321 individuals (8675 women; 5646 men). This
result suggests that adult women tend to ruminate more than adult men, and this effect was
in the range of a small effect size, according to Cohen’s (1988) guidelines.

The 59 independent effect sizes were assessed for homogeneity to determine whether
variability across Cohen’s d'was greater than expected from sampling error alone. There was
no evidence of heterogeneity (Q = 53.81, p= .63, £ = 0.00). Furthermore, results suggested
no evidence of publication bias, as indicated by the minimal asymmetry in the funnel plot
(Fig. 2), and the result of the trim-and-fill analysis. This analysis identified and trimmed five
studies that may have generated asymmetry in the funnel plot, however with these studies
removed, the aggregate effect size did not change substantially (Ad'=.01). The fact that we
found no evidence of heterogeneity or publication bias when combining studies that reported
gender differences in rumination and those that did not report gender differences provides a
strong case for a minimal impact of publication bias on the aggregate effect size. The
aggregate effect size was robust, as results of the Orwin’s Fail Safe N test (Afs = 1350)
indicated that 1350 studies with no gender differences in rumination (¢= 0.00) would be
needed to reduce the effect size to a trivial magnitude (Cohen’s d'< .01).

3.2. Brooding and reflection analysis

Our review yielded 23 studies with data from the brooding subscale of the RRS and 21 of
these studies also had data from the reflection subscale. The 23 studies yielded a pooled
sample of 4873 individuals (3141 women; 1732 men). Results for each subscale indicated a
small, significant effect size for gender (brooding: k=23, d=.19, p< .01, SEd=.03;
reflection: k=21, d= .17, p< .01, SEd=.03), suggesting that compared to men, women are
more likely to engage both in brooding and reflection. Between study heterogeneity was low
in magnitude and non-significant in the brooding analysis (Q= 22.04, p= .46; # = .18) and
in the reflection analysis (Q= 26.56, p=.15; 2 = 24.70). In considering publication bias,
there was minimal asymmetry in the funnel plots (Figs. 3 and 4). The trim-and-fill analysis
identified one study to be trimmed in the brooding analysis (Ad'= .005) and one study to be
trimmed in the reflection analysis (Ad'=.005), and trimming these studies had a negligible
impact on the aggregate effect size. Taken together, these results suggested no evidence of
publication bias for either subscale. Results of the Orwin’s Fail Safe Atest indicated that
both aggregate effect sizes were robust (brooding: N = 404, reflection: Ng = 340).

4. Discussion

The current study provides a quantitative analysis of the literature on gender differences in
depressive rumination and an examination of the basic tenets of the RST in adults. In our
review of the literature, we identified studies that reported on gender differences in
rumination as well as requested data from studies that did not report on gender differences,
calculated independent effect sizes for each sample, and summarized these findings into an
aggregate effect size for gender in the rumination literature. Results of the meta-analysis for
rumination indicated a small, but significant effect size across studies (d'= .24), suggesting
that women ruminate more than men. As indicated by homogeneity in our sample, this result
was consistent across studies and across several commonly cited measures of depressive
rumination (Ruminative Responses Scale; Rumination on Sadness Scale; Repetitive Thought
Questionnaire; Rumination-Reflection Scale), suggesting that the magnitude of the gender
difference in depressive rumination does not vary as a result of study design or the measure
used. Although statistically significant and robust, the overall effect size of gender on
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rumination fell in the small effect size range (Cohen, 1988). Our results are consistent with
those reported in a meta-analysis of the child and adolescent literature (Rood et al., 2009),
which found small but significant differences in rumination between boys and girls in
childhood (&= .14) and adolescence (d'= .36), with girls more likely to ruminate than boys.
In line with findings from children and adolescents, results of the current study provide
some support for the basic tenets of the RST in adults, but also suggest that the gender
difference in rumination is limited in magnitude.

We also assessed subtypes of rumination — brooding and reflection — as extensions of RST
predict that gender differences may be most salient in brooding (Treynor et al., 2003).
Results from this analysis showed that gender differences in brooding (&= .19) and
reflection (&= .17) were similar and smaller in magnitude than the gender difference in
rumination. That is, isolating the constructs of brooding and reflection did not yield different
effect sizes of gender for the subscales, and thus, the extended hypothesis of RST is not
supported by the results of our meta-analysis.

Although we believe our meta-analytic review provides an unbiased representation of
gender differences in the rumination literature, our method of selecting studies may have
influenced the representativeness of our sample. First, although our review included studies
that explicitly reported gender differences in rumination and those that did not, our review of
studies that did not report on gender differences was limited to studies published between
2008 and 2011. This time limit was based on the feasibility of requesting data from authors
and the probability of researchers having access to data. Given the large sample size
included in our analysis, the robustness of effect sizes, and the fact that we found no
evidence of significant between study heterogeneity or publication bias, we are confident
that this search criterion did not bias our review. Second, our focus on depression-related
rumination may have biased our review toward specific measures of rumination and may
limit the generalizability of our findings to other measures of rumination. However, the
measure most commonly used in the included studies — the RRS — is considered a gold
standard measure of rumination in adults and is the most widely used measure of depressive
rumination in research (Armey et al., 2009; Kasch, Klein, & Lara, 2001). Furthermore, our
results were consistent across several measures of depressive rumination. With these
considerations in mind, we are confident that our review of the literature yielded a sample of
studies that is representative of the literature on gender differences in rumination and the
RST.

In summary, results of the current meta-analysis provide some support for the tenets of the
response styles theory. Across pooled samples of 14,321 individuals (for rumination), 4873
individuals (for brooding) and 4644 individuals (for reflection), we found that rates of
rumination, brooding, and reflection were higher in women than in men. These results are
consistent with qualitative reviews of the rumination literature (Nolen-Hoeksema, 2012;
Nolen-Hoeksema et al., 2008) and etiological models of gender differences in depression
(e.g., Cambron, Acitelli, & Pettit, 2009; Hyde et al., 2008). However, the findings also
suggest that the gender difference in rumination is small in magnitude for adults.

We hope that our results will help to guide future investigations of the gender differences in
depression. To account for gender differences in depression, researchers may need to
examine how rumination interacts with other risk factors for depression. For example, some
studies suggest that rumination interacts with stressful life events to trigger depression, and
this interaction may be stronger for women than men, especially within certain domains
(e.g., Hankin, 2009; Hyde et al., 2008). We believe research that evaluates how rumination
interacts with other risk factors for depression may help to increase understanding of the
well-established gender differences in depression.

Pers Individ Dif. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Johnson and Whisman Page 7

Acknowledgments

The authors would like to thank the researchers who provided us with unpublished data to include in the meta-
analysis. We would also like to thank our team of research assistants who provided assistance with the extensive
literature review. This research was supported in part by grants from the National Alliance for Research on
Schizophrenia and Depression and the National Institute of Child Health & Human Development (HD007289).

References

Alloy LB, Abramson LY, Hogan ME, Whitehouse WG, Rose DT, Robinson MS, et al. The Temple-
Wisconsin Cognitive Vulnerability to Depression Project: Lifetime history of axis |
psychopathology in individuals at high and low cognitive risk for depression. Journal of Abnormal
Psychology. 2000; 109:403-418.10.1037/0021-843X.109.3.403 [PubMed: 11016110]

Armey MF, Fresco DM, Moore MT, Mennin DS, Turk CL, Heimberg RG, et al. Brooding and
pondering: Isolating the active ingredients of depressive rumination with exploratory factor analysis
and structural equation modeling. Assessment. 2009; 16:315-327.10.1177/1073191109340388
[PubMed: 19667138]

Baldwin S, Shadish W. A primer on meta-analysis in clinical psychology. Journal of Experimental
Psychopathology. 2011; 2:294-317.10.5127/jep.009610

Boughten S, Street H. Integrated review of the social and psychological gender differences in
depression. Australian Psychologist. 2007; 42:187-197.10.1080/00050060601139770

Cambron MJ, Acitelli LK, Pettit JW. Explaining gender differences in depression: An interpersonal
contingent self-esteem perspective. Sex Roles. 2009; 61:751-761.10.1007/s11199-009-9616-6

Cohen, J. Statistical power analysis for the behavioral sciences. 2. Hillsdale, NJ: Lawrence Erlbaum
Associates, Inc; 1988.

Comprehensive Meta-Analysis (Version 2.2.064) [Computer Software]. Englewood, NJ: Biostat;

Duval S, Tweedie R. Trim and fill: A simple funnel plot based method for testing and adjusting for
publication bias in meta-analysis. Biometrics. 2000; 56:455-463.10.1111/j.0006-341X.
2000.00455.x [PubMed: 10877304]

Hankin BL. Development of sex differences in depressive and co-occurring anxious symptoms during
adolescence: Descriptive trajectories and potential explanations in a multiwave prospective study.
Journal of Clinical Child and Adolescent Psychology. 2009; 38:460-
472.10.1080/15374410902976288 [PubMed: 20183634]

Hankin BL, Abramson LY. Development of gender differences in depression: An elaborated cognitive
vulnerability-transactional stress theory. Psychological Bulletin. 2001; 127:773—
796.10.1037//0033-2909.127.6.773 [PubMed: 11726071]

Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. Statistics in Medicine.
2002; 21:1539-1558.10.1002/sim.1186 [PubMed: 12111919]

Hyde JS, Mezulis AH, Abramson LY. The ABCs of depression: Integrating affective, biological, and
cognitive models to explain the emergence of the gender difference in depression. Psychological
Review. 2008; 115:291-313.10.1037/0033-295x.115.2.291 [PubMed: 18426291]

Kasch KL, Klein DN, Lara ME. A construct validation study of the response styles questionnaire
rumination scale in participants with a recentonset major depressive episode. Psychological
Assessment. 2001; 13:375-383.10.1037//1040-3590.13.3.375 [PubMed: 11556274]

Kessler, R. Epidemiology of depression among women. In: Keyes, C.; Goodman, S., editors. Women
and depression: A handbook for the social, behavioral and biomedical science. New York, NY:
Cambridge University Press; 2006. p. 22-37.

Luminet, O. Measurement of depressive rumination and associated constructs. In: Papageorgiou, C.;
Wells, A., editors. Depressive rumination: Nature, theory and treatment. New York: Wiley; 2004.
p. 187-215.

McEvoy PM, Mahoney AEJ, Moulds ML. Are worry, rumination, and post-event processing one and
the same? Development of the repetitive thinking questionnaire. Journal of Anxiety Disorders.
2010; 24:509-519.10.1016/j.janxdis.2010.03.008 [PubMed: 20409676]

Nolen-Hoeksema S. Sex differences in unipolar depression: Evidence and theory. Psychological
Bulletin. 1987; 101:259-282.10.1037/0033-2909.101.2.259 [PubMed: 3562707]

Pers Individ Dif. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Johnson and Whisman Page 8

Nolen-Hoeksema S. Responses to depression and their effects on the duration of depressive episodes.
Journal of Abnormal Psychology. 1991; 100:569-582.10.1037/0021-843X.100.4.569 [PubMed:
1757671]

Nolen-Hoeksema S. Emotion regulation and psychopathology: The role of gender. Annual Review of
Clinical Psychology. 2012; 8:161-187.10.1146/annurev-clinpsy-032511-143109

Nolen-Hoeksema S, Morrow J. A prospective study of depression and posttraumatic stress symptoms
after a natural disaster: The 1989 Loma-Prieta earthquake. Journal of Personality and Social
Psychology. 1991; 61:115-121.10.1037/0022-3514.61.1.115 [PubMed: 1890582]

Nolen-Hoeksema S, Wisco BE, Lyubomirsky S. Rethinking rumination. Perspectives on Psychological
Science. 2008; 3:400-424.10.1111/j.1745-6924.2008.00088.x

Orwin RG. A fail-safe N for effect size in meta-analysis. Journal of Educational Statistics. 1983;
8:157-159.10.2307/1164923

Rood L, Roelofs J, Bogels SM, Nolen-Hoeksema S, Schouten E. The influence of emotion-focused
rumination and distraction on depressive symptoms in non-clinical youth: A meta-analytic review.
Clinical Psychology Review. 2009; 29:607-616.10.1016/j.cpr.2009.07.001 [PubMed: 19682781]

Tamres LK, Janicki D, Helgeson VS. Sex differences in coping behavior: A meta-analytic review and
an examination of relative coping. Personality and Social Psychology Review. 2002; 6:2—
30.10.1207/s15327957pspr0601_1

Trapnell PD, Campbell JD. Private self-consciousness and the five-factor model of personality:
Distinguishing rumination from reflection. Journal of Personality and Social Psychology. 1999;
76:284-304.10.1037/0022-3514.76.2.284 [PubMed: 10074710]

References included in the meta-analyses

Barnhofer T, Kuehn EM, de Jong-Meyer R, Williams JMG. Beliefs about benefits of rumination in
depressed men and women with and without a history of assault. Behavioural and Cognitive
Psychotherapy. 2007; 35:317-324.10.1017/s1352465806003341

Butler LD, Nolen-Hoeksema S. Gender differences in response to depressed mood in a college sample.
Sex Roles. 1994; 30:331-346.10.1007/BF01420597

Calmes CA, Roberts JE. Repetitive thought and emotional distress: Rumination and worry as
prospective predictors of depressive and anxious symptomatology. Cognitive Therapy and
Research. 2007; 31:343-356.10.1007/s10608-006-9026-9

Cambron MJ, Acitelli LK. Examining the link between friendship contingent self-esteem and the self-
propagating cycle of depression. Journal of Social and Clinical Psychology. 2010; 29:701—
726.10.1521/jscp.2010.29.6.701

Carter JD, Frampton CMA, Mulder RT, Luty SE, McKenzie JM, Joyce PR. Rumination: Relationship
to depression and personality in a clinical sample. Personality and Mental Health. 2009; 3:275—
283.10.1002/pmh.91

Caselli G, Bortolai C, Leoni M, Rovetto F, Spada MM. Rumination in problem drinkers. Addiction
Research & Theory. 2008; 16:564-571.10.1080/16066350802100822

Chambers R, Lo BCY, Allen NB. The impact of intensive mindfulness training on attentional control,
cognitive style, and affect. Cognitive Therapy and Research. 2008; 32:303-322.10.1007/
$10608-007-9119-0

Chan S, Miranda R, Surrence K. Subtypes of rumination in the relationship between negative life
events and suicidal ideation. Archives of Suicide Research. 2009; 13:123—
135.10.1080/13811110902835015 [PubMed: 19363749]

Cheung MSP, Gilbert P, Irons C. An exploration of shame, social rank and rumination in relation to
depression. Personality and Individual Differences. 2004; 36:1143-1153.10.1016/
$0191-8869(03)00206-x

Cody MW, Teachman BA. Post-event processing and memory bias for performance feedback in social
anxiety. Journal of Anxiety Disorders. 2010; 24:468-479.10.1016/j.janxdis.2010.03.003 [PubMed:
20399601]

Pers Individ Dif. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Johnson and Whisman

Page 9

Compton RJ, Fisher LR, Koenig LM, McKeown R, Munoz K. Relationship between coping styles and
perceptual asymmetry. Journal of Personality and Social Psychology. 2003; 84:1069—
1078.10.1037/0022-3514.84.5.1069 [PubMed: 12757149]

Conway M, Csank PAR, Holm SL, Blake CK. On assessing individual differences in rumination on
sadness. Journal of Personality Assessment. 2000; 75:404-425.10.1207/S15327752JPA7503_04
[PubMed: 11117154]

Conway M, Alfonsi G, Pushkar D, Giannopoulos C. Rumination on sadness and dimensions of
communality and agency: Comparing white and visible minority individuals in a Canadian
context. Sex Roles. 2008; 58:738-749.10.1007/s11199-007-9374-2

Davis RN. Web-based administration of a personality questionnaire: Comparison with traditional
methods. Behavior Research Methods Instruments & Computers. 1999; 31:572-577.10.3758/
bf03200737

Ehring T, Frank S, Ehlers A. The role of rumination and reduced concreteness in the maintenance of
posttraumatic stress disorder and depression following trauma. Cognitive Therapy and Research.
2008; 32:488-506.10.1007/5s10608-006-9089-7 [PubMed: 20694036]

Eshun S, Chang EC, Owusu V. Cultural and gender differences in responses to depressive mood: A
study of college students in Ghana and the USA. Personality and Individual Differences. 1998;
24:581-583.10.1016/50191-8869(97)00203-1

Feldman GC, Joormann J, Johnson SL. Responses to positive affect: A self-report measure of
rumination and dampening. Cognitive Therapy and Research. 2008; 32:507-525.10.1007/
$10608-006-9083-0 [PubMed: 20360998]

Gladstone TRG, Koenig LJ. Sex differences in depression across the high school to college transition.
Journal of Youth and Adolescence. 1994; 23:643-669.10.1007/bf01537634

Goldstein Bl. Why do women get depressed and men get drunk? An examination of attributional style
and coping style in response to negative life events among Canadian young adults. Sex Roles.
2006; 54:27-37.10.1007/s11199-006-8867-8

Gonzalez MT, Hartig T, Patil GG, Martinsen EW, Kirkevold M. Therapeutic horticulture in clinical
depression: A prospective study of active components. Journal of Advanced Nursing. 2002;
66:2002-2013.10.1111/j.1365-2648.2010.05383.x [PubMed: 20626473]

Gorski J, Young MA. Sociotropy/autonomy, self-construal, response style, and gender in adolescents.
Personality and Individual Differences. 2002; 32:463-478.10.1016/s0191-8869(01)00048-4

Grant DM, Beck JG. What predicts the trajectory of rumination?: A prospective evaluation. Journal of
Anxiety Disorders. 2010; 24:480-486.10.1016/j.janxdis.2010.03.004 [PubMed: 20381304]

Grassia M, Gibb BE. Rumination and prospective changes in depression symptoms. Journal of Social
and Clinical Psychology. 2008; 27:931-948.10.1521/jscp.2008.27.9.931

Grassia M, Gibb BE. Rumination and lifetime history of suicide attempts. International Journal of
Cognitive Therapy. 2009; 2:400-406.10.1521/ijct.2009.2.4.400

Grisham JR, Williams AD. Cognitive control of obsessional thoughts. Behaviour Research and
Therapy. 2009; 47:395-402.10.1016/j.brat.2009.01.014 [PubMed: 19232410]

Ito T, Takenaka K, Tomita T, Agari I. Comparison of ruminative responses with negative rumination
as a vulnerability factor for depression. Psychological Reports. 2006; 99:763-772.10.2466/
pr0.99.3763-772 [PubMed: 17305194]

Johnson SL, McKenzie G, McMurrich S. Ruminative responses to negative and positive affect among
students diagnosed with bipolar disorder and major depressive disorder. Cognitive Therapy and
Research. 2008; 32:702-713.10.1007/s10608-007-9158-6 [PubMed: 20360996]

Joormann J, Gotlib IH. Emotion regulation in depression: Relation to cognitive inhibition. Cognition
& Emotion. 2010; 24:281-298.10.1080/02699930903407948 [PubMed: 20300538]

Joormann J, Teachman BA, Gotlib IH. Sadder and less accurate? False memory for negative material
in depression. Journal of Abnormal Psychology. 2009; 118:412-417.10.1037/a0015621 [PubMed:
19413415]

Joormann J, Nee DE, Berman MG, Jonides J, Gotlib IH. Interference resolution in major depression.
Cognitive, Affective, & Behavioral Neuroscience. 2010; 10:21-33.10.3758/CABN.10.1.21

Knowles R, Tai S, Christensen I, Bentall R. Coping with depression and vulnerability to mania: A
factor analytic study of the Nolen-Hoeksema (1991) Response Styles Questionnaire. British

Pers Individ Dif. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Johnson and Whisman

Page 10

Journal of Clinical Psychology. 2005; 44:99-112.10.1348/014466504x20062 [PubMed:
15826347]

Lam D, Smith N, Checkley S, Rijsdijk F, Sham P. Effect of neuroticism, response style and
information processing on depression severity in a clinically depressed sample. Psychological
Medicine. 2003; 33:469-479.10.1017/s0033291702007304 [PubMed: 12701667]

Marcus DK, Hughes KT, Arnau RC. Health anxiety, rumination, and negative affect: A mediational
analysis. Journal of Psychosomatic Research. 2008; 64:495-501.10.1016/j.jpsychores.2008.02.004
[PubMed: 18440402]

Mclntosh E, Gillanders D, Rodgers S. Rumination, goal linking, daily hassles and life events in major
depression. Clinical Psychology and Psychotherapy. 2010; 17:33-43.10.1002/cpp.611 [PubMed:
19358146]

McKenzie KS, Hoyle RH. The self-absorption scale: Reliability and validity in non-clinical samples.
Personality and Individual Differences. 2008; 45:726-731.10.1016/j.paid.2008.07.020

Mezulis A, Abramson L, Hyde J. Domain specificity of gender differences in rumination. Journal of
Cognitive Psychotherapy: An International Quarterly. 2002; 16:421—
434.10.1891/088983902780935614

Moulds ML, Kandris E, Starr S, Wong ACM. The relationship between rumination, avoidance and
depression in a non-clinical sample. Behaviour Research and Therapy. 2007; 45:251-261.10.1016/
j.brat.2006.03.003 [PubMed: 16631110]

Moulds ML, Kandris E, Williams AD, Lang T, Yap C, Hoffmeister K. An investigation of the
relationship between cognitive reactivity and rumination. Behavior Therapy. 2008; 39:65—
71.10.1016/j.beth.2007.05.001 [PubMed: 18328871]

Moulds ML, Yap CSL, Kerr E, Williams AD, Kandris E. Metacognitive beliefs increase vulnerability
to rumination. Applied Cognitive Psychology. 2010; 24:351-364.10.1002/acp.1681

Nolan SA, Roberts JE, Gotlib IH. Neuroticism and ruminative response style as predictors of change in
depressive symptomatology. Cognitive Therapy and Research. 1998; 22:445-455.10.1023/a:
1018769531641

Nolen-Hoeksema S, Parker LE, Larson J. Ruminative coping with depressed mood following loss.
Journal of Personality and Social Psychology. 1994; 67:92-104.10.1037/0022-3514.67.1.92
[PubMed: 8046585]

Nolen-Hoeksema S, Larson J, Grayson C. Explaining the gender difference in depressive symptoms.
Journal of Personality and Social Psychology. 1999; 77:1061-1072.10.1037//0022-3514.77.5.1061
[PubMed: 10573880]

Puterman E, DeLongis A, Pomaki G. Protecting us from ourselves: Social support as a buffer of trait
and state rumination. Journal of Social and Clinical Psychology. 2010; 29:797-820.10.1521/jscp.
2010.29.7.797

Raes F, Hermans D. On the mediating role of subtypes of rumination in the relationship between
childhood emotional abuse and depressed mood: Brooding versus reflection. Depression and
Anxiety. 2008; 25:1067-1070.10.1002/da.20447 [PubMed: 18839403]

Rawal A, Park RJ, Williams MG. Rumination, experiential avoidance, and dysfunctional thinking in
eating disorders. Behaviour Research and Therapy. 2010; 48:851-859.10.1016/j.brat.2010.05.009
[PubMed: 20598670]

Roberts JE, Gilboa E, Gotlib IH. Ruminative response style and vulnerability to episodes of dysphoria:
Gender, neuroticism, and episode duration. Cognitive Therapy and Research. 1998; 22:401-
423.10.1023/a:1018713313894

Roelofs J, Papageorgiou C, Gerber RD, Huibers M, Peeters F, Arntz A. On the links between self-
discrepancies, rumination, metacognitions, and symptoms of depression in undergraduates.
Behaviour Research and Therapy. 2007; 45:1295-1305.10.1016/j.brat.2006.10.005 [PubMed:
17156745]

Roelofs J, Huibers M, Peeters F, Arntz A, van Os J. Rumination and worrying as possible mediators in
the relation between neuroticism and symptoms of depression and anxiety in clinically depressed
individuals. Behaviour Research and Therapy. 2008; 46:1283-1289.10.1016/j.brat.2008.10.002
[PubMed: 19006785]

Pers Individ Dif. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Johnson and Whisman

Page 11

Selby EA, Anestis MD, Joiner TE. Understanding the relationship between emotional and behavioral
dysregulation: Emotional cascades. Behaviour Research and Therapy. 2008; 46:593-611.10.1016/
j.brat.2008.02.002 [PubMed: 18353278]

Selby EA, Anestis MD, Bender TW, Joiner TE. An exploration of the emotional cascade model in
borderline personality disorder. Journal of Abnormal Psychology. 2009; 118:375-387.10.1037/
a0015711 [PubMed: 19413411]

Selby EA, Connell LD, Joiner TE. The pernicious blend of rumination and fearlessness in non-suicidal
self-injury. Cognitive Therapy and Research. 2010; 34:421-428.10.1007/s10608-009-9260-z

Shahar B, Britton WB, Sbarra DA, Figueredo AJ, Bootzin RR. Mechanisms of change in mindfulness-
based cognitive therapy for depression: Preliminary evidence from a randomized controlled trial.
International Journal of Cognitive Therapy. 2010; 3:402-418.10.1521/ijct.2010.3.4.402

Sigmon ST, Hotovy LA, Trask PC. Coping and sensitivity to aversive events. Journal of
Psychopathology and Behavioral Assessment. 1996; 18:133-151.10.1007/bf02229113

Stout DM, Rokke PD. Components of working memaory predict symptoms of distress. Cognition &
Emotion. 2010; 24:1293-1303.10.1080/02699930903309334

Szasz PL. Thought suppression, depressive rumination and depression: A mediation analysis. Journal
of Cognitive and Behavioral Psychotherapies. 2009; 9:199-2009.

Trew JL, Alden LE. Predicting anger in social anxiety: The mediating role of rumination. Behaviour
Research and Therapy. 2009; 47:1079-1084.10.1016/j.brat.2009.07.019 [PubMed: 19679302]

Treynor W, Gonzalez R, Nolen-Hoeksema S. Rumination reconsidered: A psychometric analysis.
Cognitive Therapy and Research. 2003; 27:247-259.10.1023/a:1023910315561

Watkins E. Depressive rumination and co-morbidity: Evidence for brooding as a transdiagnostic
process. Journal of Rational Emotive and Cognitive Behavioral Therapy. 2009; 27:160—
175.10.1007/s10942-009-0098-9

Watkins E, Moulds M. Positive beliefs about rumination in depression — A replication and extension.
Personality and Individual Differences. 2005; 39:73-82.10.1016/j.paid.2004.12.006

Weinstock LM, Whisman MA. Rumination and excessive reassurance-seeking in depression: A
cognitive—interpersonal integration. Cognitive Therapy and Research. 2007; 31:333-342.10.1007/
s10608-006-9004-2

Williams AD, Moulds ML. The impact of ruminative processing on the experience of self-referent
intrusive memories in dysphoria. Behavior Therapy. 2010; 41:38-45.10.1016/j.beth.2008.12.003
[PubMed: 20171326]

Wong ACM, Moulds ML. Depressive rumination and directed forgetting: An examination of encoding
style. Cognitive Therapy and Research. 2008; 32:1-10.10.1007/s10608-006-9107-9

Wupperman P, Neumann CS. Depressive symptoms as a function of sex-role, rumination, and
neuroticism. Personality and Individual Differences. 2006; 40:189-201.10.1016/j.paid.
2005.05.017

Yoder JD, Lawrence CL. Are gender differences in self-reported rumination explained by women’s
stereotyping? Sex Roles. 2011; 65:94-101.10.1007/s11199-010-9913-0

Young MA, Reardon A, Azam O. Rumination and vegetative symptoms: A test of the dual
vulnerability model of seasonal depression. Cognitive Therapy and Research. 2008; 32:567—
576.10.1007/s10608-008-9184-z

Zalta AK, Chambless DL. Exploring sex differences in worry with a cognitive vulnerability model.
Psychology of Women Quarterly. 2008; 32:469-482.10.1111/j.1471-6402.2008.00459.x

Zetsche U, Ehring T, Ehlers A. The effects of rumination on mood and intrusive memories after
exposure to traumatic material: An experimental study. Journal of Behavior Therapy and
Experimental Psychiatry. 2009; 40:499-514.10.1016/j.jbtep.2009.07.001 [PubMed: 19665693]

Pers Individ Dif. Author manuscript; available in PMC 2014 August 01.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuei\ Joyiny Vd-HIN

Johnson and Whisman

Study name Statistics for each study
Std diff Standard

in means error p-Value
Bamhofer et al. (2007) 0.719 0.383 0.061
Butler & Nolen-Hoeksema (1994) 0.294 0.147 0.046
Calmes & Roberts (2007) 0.154 0.088 0.079
Carter et al. (2009) 0.162 0.174 0.354
Caselli et al. (2008) 0.452 0.274 0.099
Chambers et al. (2008) 0.000 0.316 1.000
Chan et al., (2009) 0.222 0.068 0.001
Cheung et al. (2004) 0.519 0.183 0.005
Cody & Teachman (2010) 0.260 0.254 0.306
Compton et al. (2003) 0.233 0.156 0.136
Conway et al. (2000) 0.213 0.141 0.130
Conway et al. (2008) 0.228 0.058 0.000
Davis (1999) 0.240 0.055 0.000
Ehring et al. (2008-1) 0.345 0.204 0.090
Ehring et al. (2008-2) 0.699 0.185 0.000
Eshun et al. (1998) 0.327 0.114 0.004
Gladstone & Koenig (1994) 0.389 0.200 0.052
Goldstein (2006) 0.150 0.194 0.440
Gorski & Young (2002) 0.073 0.185 0.693
Grisham & Williams (2009) 0.563 0.276 0.042
Ito et al. (2006) 0.278 0.148 0.059
Joormann & Gotlib (2010) 0.208 0.219 0.342
Joormann et al. (2009) -0.304 0.290 0.294
Joormann et al. (2010) 0.430 0.322 0.182
Knowles et al. (2005) 0.000 0.102 1.000
Lam et al. (2003) 0.400 0.194 0.040
Marcus et al (2008) 0.046 0.172 0.790
Mcintosh et al. (2010) 0.487 0.243 0.045
McKenzie & Hoyle (2008) 0.179 0.329 0.587
Mezulis et al. (2002) 0.242 0.126 0.054
Moulds et al. (2007) 0.244 0.120 0.041
Moulds etal. (2010) 0.162 0.164 0.324
Nolan et al. (1998) 0.348 0.173 0.045
Nolen-Hoeksema et al. (1994)  0.220 0.139 0.114
Nolen-Hoeksema et al. (1999) 0.229 0.060 0.000
Puterman (2010) 0.439 0.157 0.005
Raes & Hermans (2008) -0.159 0.255 0.533
Rawal et al. (2010) 0.276 0.163 0.090
Roberts et al. (1998-1) 0.341 0.117 0.004
Roberts et al. (1998-2) 0.240 0.115 0.036
Roelofs et al. (2007) 0.114 0.181 0.530
Roelofs et al. (2008) 0.225 0.144 0.117
Selby et al. (2008-1) 0.303 0.144 0.035
Selby et al. (2008-2) 0.387 0.259 0.135
Selby et al. (2009) 0.434 0.174 0.012
Selby et al. (2010) 0.494 0.243 0.042
Sigmon et al. (1996) 0.570 0.226 0.012
Stout & Rokke (2010) 0.478 0.223 0.032
Szasz (2009) 0.226 0.298 0.448
Trew & Alden (2009) 0.127 0.119 0.287
Watkins & Moulds (2005) 0.259 0.206 0.208
Watkins (2009) 0.226 0.207 0.276
Weinstock & Whisman (2007) 0.274 0.129 0.033
Williams & Moulds (2010) -0.071 0.260 0.784
Wong & Moulds (2008) 0.041 0.268 0.877
Wupperman & Neurmann (2006) 0.260 0.086 0.003
Young et al. (2008) 0.209 0.585 0.720
Zalta & Chambless (2008) 0.222 0.077 0.004
Zetsche et al. (2009) 0.526 0.221 0.017
Aggregate Effect Size 0.239 0.017 0.000
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Fig. 2.
Funnel plot for rumination analysis.
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Fig. 3.
Funnel plot for brooding analysis.
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Fig. 4.
Funnel plot for reflection analysis.
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