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Despite high comorbidity between depressive and somatic symptoms, cognitive mechanisms that transmit vulnerability between
symptom clusters are largely unknown.Dampening, positive rumination, and brooding are three cognitive predictors of depression,
with rumination theoretically indicated as a transdiagnostic vulnerability through amplifying and diminishing affect in response
to events. Specifically, the excess negative affect and lack of positive affect characteristic of depressive symptoms and underlying
somatic symptoms may cause and be caused by cognitive responses to events. Therefore, the current study examined whether
comorbidity between depressive and somatic symptoms may be explained by the cognitive mechanisms of dampening and
positive rumination in response to positive events and brooding in response to negative events among adults (𝑁 = 321) across
eight weeks of assessment. We hypothesized that greater dampening and brooding would reciprocally predict greater depressive
and somatic symptoms, while greater positive rumination would reciprocally predict fewer depressive and somatic symptoms.
Mediation analyses in AMOS 22 indicated that dampening and brooding mediated reciprocal pathways between depressive and
somatic symptoms, but positive rumination did not. Findings propose dampening and brooding as mechanisms of the reciprocal
relationship between depressive and somatic symptoms through diminishing positive affect and amplifying negative affect in
response to positive and negative events.

1. Introduction

Affective and somatic symptoms are common and debilitat-
ing categories of psychological health concerns in the United
States, representing key causes of distress and impaired
functioning across the lifespan. Somatic symptoms fre-
quently cooccur with affective difficulties including anxiety,
trauma-related, and depressive symptoms [1–3]. Of these
comorbidities, cooccurring depressive and somatic symp-
toms may be of particular clinical and research concern.
Research organizations including the World Health Organi-
zation describe both depressive and somatic symptoms as
socially burdensomemental disorders globally and important
focuses for research across nationalities and demographics
[4–6]. An international investigation of comorbid depressive
and somatic symptoms across 15 countries determined that
30–62% of individuals with a Major Depressive Disorder
diagnosis also reported somatic symptoms that were not

explained by a known physical etiology [7], which may be
partially explained by the somatic nature of certain depressive
symptoms. Depressive and somatic symptoms are highly
comorbid, with neither symptom category consistently pre-
ceding the onset of the other [8].

Despite the established relationship between somatic and
depressive symptoms, little is known regarding mechanisms
that may explain the transmission of vulnerability between
somatic and depressive symptoms. However, cognitive theo-
ries for both symptom clusters suggest that how individuals
think in response to events may explain shared pathways
and shared health outcomes for these commonly cooccurring
symptoms. Applied practically, understanding shared cogni-
tive vulnerabilities between symptom clusters may highlight
ways that individuals internally process social events and
thereby inform clinical interventions to decrease symptoms
and increase engagement. For example, identifying trans-
diagnostic cognitive mechanisms may encourage clinicians
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to generalize depressive symptom interventions such as
mindfulness-based cognitive therapy [9] to physical concerns
such as fibromyalgia, gastrointestinal distress, and chronic
fatigue syndrome [10]. Identifying transdiagnostic vulnera-
bilities also may further justify and inform interventions that
treat multiple concerns simultaneously, such as depressive
and somatic symptom comorbidity. As health care increas-
ingly integrates psychological and physical health concep-
tualization, the need to understand reciprocal transmission
between symptom clusters is becoming an interdisciplinary
agenda [11]. Depressive and somatic symptoms represent
prevalent and comorbid concerns across health settings,
and understanding the interplay of symptoms is a crucial
step toward integrating health care as a holistic mind-body
endeavor. As a step toward integration, the current study
examined the role of three cognitive mechanisms that may
reciprocally explain the comorbidity between depressive and
somatic symptom clusters using a multiwave study design.

Cognitive theories suggest that affective responses elicited
by positive and negative events are amplified or diminished
by cognitive responses to those events, which over time
contribute to depressive and somatic symptoms [12–15].
Parallel theoretical explanations of cognitive responses as
pathways to depressive and somatic symptoms suggest shared
vulnerabilities through cognitive responses to positive and
negative events. However, cognitive responses to positive
events are unexamined as predictors of somatic symptoms.
Similarly, reciprocal cognitive pathways between depressive
and somatic symptoms are unknown. Because depressive
and somatic symptoms frequently predict each other, shared
cognitive pathways may reciprocally explain the comorbidity
between depressive and somatic symptom clusters as well as
proposing cognitive targets for prevention and treatment.

Cognitive theories on depressive and somatic symptoms
propose cognitivemechanisms in the reciprocal transmission
of vulnerability between symptomclusters. Based onprevious
literature, the cognitive responses of dampening, positive
rumination, and brooding are three cognitive vulnerabilities
to depression. Dampening describes thoughts that decrease
positive affect in response to positive events [16], which pre-
dicts greater depressive symptoms above and beyond rumi-
nation in response to negative events [17]. Examples of damp-
ening include thinking about the potential negative conse-
quences of a friendly social interaction or distracting atten-
tion away from an enjoyable conversation. As a counterpart
to dampening, positive rumination describes thoughts that
increase positive affect in response to positive events [18],
which predicts fewer depressive symptoms and negatively
correlates with rumination in response to negative events
[19]. Examples of positive rumination include focusing atten-
tion on personal strengths or thinking about a pleasur-
able experience you shared with a friend. Finally, brooding
describes thoughts that increase negative affect in response to
negative events [20], which predicts greater depressive symp-
toms distinctly from dampening and positive rumination
[19]. Examples of brooding include repeatedly thinking about
whether a person dislikes you based on a past interaction or
whether you embarrassed yourself during a public speaking
event. Brooding is a type of rumination on negative content

while positive rumination is a type of rumination on positive
content.

Although the specific cognitive responses of dampening,
positive rumination, and brooding have not been examined
as predictors of somatic symptoms, rumination in general is
indicated as a cognitive vulnerability to somatic symptoms
[21–23]. Rumination describes perseverative focus on posi-
tive or negative affective content, which over time amplifies
the affective content of focus [24]. As two distinct yet related
symptom clusters, rumination on positive events through
positive rumination and rumination on negative events
through brooding may represent joint cognitive mechanisms
that explain depressive and somatic symptom comorbidity by
adaptively increasing positive affect in response to positive
events ormaladaptively increasing negative affect in response
to negative events. As a potential explanation for this vulnera-
bility, Brosschot and colleagues [14] proposed that persevera-
tive thoughts prolong stress-related affect and physiological
arousal due to stressful events, which over time predict
somatic symptoms. Consistent with this model, a number
of studies indicate that ruminative thinking in response to
negative events is related to perceived physical symptoms
[25–27]. Taken together, individuals who dampen and brood
in response to eventsmay bemore likely to develop depressive
and somatic symptoms, while individuals who positively
ruminate may be less likely to develop symptoms.

The current study examined bidirectional relationships
between depressive and somatic symptoms as mediated by
dampening and positive rumination in response to positive
events and brooding in response to negative events (see
Figure 1) in a short-term prospective study among young
adults. Recent studies comparing adults with and with-
out chronic medical conditions demonstrated that younger
adults reported greater psychological distress compared to
older adults [28, 29]. As a result, young adults may be more
vulnerable to psychological distress such as depressive symp-
toms when comorbid somatic symptoms are also present.
To further examine the relationships between depressive
and somatic symptoms among young adults specifically, we
hypothesized that depressive and somatic symptoms would
reciprocally predict each other across the eight-week study
period. As an extension of existing literature, we further
hypothesized that dampening, positive rumination, and
broodingwouldmediate the reciprocal relationships between
depressive and somatic symptoms. First, we hypothesized
that greater dampening would reciprocally predict greater
depressive and somatic symptoms. Second, we hypothesized
that greater positive rumination would reciprocally predict
fewer depressive and somatic symptoms. Third, we hypothe-
sized that greater brooding would reciprocally predict greater
depressive and somatic symptoms.

2. Materials and Methods

2.1. Participants and Procedure. Participantswere 321 (73.52%
female) undergraduate students recruited from a university
in the Pacific Northwest who were 18–29 years old with a
mean age of 19.03 years (SD = 1.64 years). Approximately
70.40%of participantswereCaucasianAmerican, 2.80%were
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Figure 1: Theoretical model of the reciprocal relationships between depressive and somatic symptoms as mediated by dampening, positive
rumination, and brooding.

African American, 16.51% were Asian American, 0.62% were
Native American, 4.67% were Hispanic/Latin American,
and 5.00% were identified as another or multiple cultural
backgrounds.

Participants were recruited in undergraduate psychology
courses across two academic years to complete a base-
line questionnaire that included measures of demographic
information, depressive symptoms, and somatic symptoms.
Participants who completed the baseline questionnaire were
then invited to participate in the next six weekly question-
naires of the study, which included measures of cognitive
responses to positive andnegative events. Finally, participants
completed a final questionnaire measuring depressive and
somatic symptoms at week eight. Participants received course
research credit and were able to complete each questionnaire
during a 48-hour period each week to maintain an interval of
approximately one week between all eight questionnaires.

2.2. Measures

2.2.1. Depressive Symptoms. Depressive symptoms over the
past week were measured at weeks one and eight with the
Center for Epidemiologic Studies Depression Scale (CES-D,
[30]), which is a 20-item measure of depressive symptoms
over the past week. The CES-D was selected because it
uniquelymeasures emotional and cognitive depressive symp-
toms without overlapping with physical symptoms that are
shared by depressive and somatic symptoms.The CES-D also
includes all criteria for Major Depressive Disorder according
to themost recentDiagnostic and StatisticalManual ofMental
Disorders, Fifth Edition (DSM-V, [8]), except for suicidality
and recurrent thoughts of death. Participants rated to what
extent they experienced each item from 0 (rarely or none

of the time) to 3 (most or all of the time) for items such as
the following: “I was bothered by things that usually don’t
bother me” and “I felt lonely.” A mean score was calculated,
with higher scores representing greater depressive symptoms
over the past week. Cronbach’s alpha coefficient for the CES-
D was 0.85 in a nonclinical sample similar to our own and
demonstrated strong convergent validity with othermeasures
of depressive symptoms [30]. In our study, Cronbach’s alpha
coefficients for the CES-D were 0.88 at week one and 0.90 at
week eight.

2.2.2. Somatic Symptoms. Somatic symptoms over the past
week were measured at weeks one and eight with the
Modified Somatic Perception Questionnaire (MSPQ, [31]),
which is a 13-item measure of a person’s experience of
somatic symptoms over the past week. The MSPQ was
selected because it measures physical symptoms associated
with psychological distress without overlapping emotional
or cognitive item content with the CES-D. The MSPQ also
measures somatic perceptions rather than specific medical
symptoms or conditions, which allows consideration of phys-
ical concerns that may not be explained by known medical
conditions. All items represent prevalent and medically rel-
evant physical symptoms that are not attributed to a specific
cause. Participants rated towhat extent they experienced each
item from 1 (not at all) to 4 (extremely/could not have been
worse) for items such as “nausea” and “feeling tense across the
forehead.” A mean score was calculated, with higher scores
representing greater somatic symptoms over the past week.
Cronbach’s alpha coefficient for the MSPQ ranged from 0.78
to 0.85 across previous studies [31]. In our study, Cronbach’s
alpha coefficients for somatic symptoms were 0.83 at week
one and 0.88 at week eight.
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2.2.3. Event-Specific Dampening. Dampening in response to
a specific positive event over the past week was measured
across weeks two through seven with the three highest load-
ing items of the dampening subscale of the Responses to Pos-
itive Affect Scale (RPA, [19]), which measures a participant’s
tendency to dampen in response to the most positive event
over the past week. The RPA was selected because it was
the only psychometrically validated measure of dampening
available at the time of our study. Participants rated to what
extent they did or thought about each item from 1 (almost
never) to 4 (almost always) for items such as the following:
“think about the things that have not gone well for you.”
A mean score was calculated across weeks two through
seven, with higher scores representing greater event-specific
dampening over the past week. Cronbach’s alpha coefficient
for RPA dampening was 0.79 in a previous study [19]. In our
study, Cronbach’s alpha coefficients for dampening ranged
from 0.70 to 0.80 across weeks.

2.2.4. Event-Specific Positive Rumination. Positive rumina-
tion in response to a specific positive event over the past week
was measured across weeks two through seven with the three
highest loading items of the positive rumination subscales of
the RPA [19], which measure a participant’s tendency to pos-
itively ruminate in response to the most positive event over
the past week. The RPA was selected because it was the only
psychometrically validated measure of positive rumination
available at the time of our study and it includes a dampening
measure using the same scale. Participants rated to what
extent they did or thought about each item from 1 (almost
never) to 4 (almost always) for items such as the following:
“think about how proud you are of yourself.” A mean score
was calculated across weeks two through seven, with higher
scores representing greater event-specific positive rumina-
tion over the past week. Cronbach’s alpha coefficients for RPA
positive rumination ranged from 0.73 to 0.76 across previous
studies [19]. In our study, Cronbach’s alpha coefficients for
positive rumination ranged from 0.79 to 0.89 across weeks.

2.2.5. Event-Specific Brooding. Brooding in response to a
specific negative event over the past week was measured
across weeks two through seven with the brooding subscale
of the Ruminative Responses Scale (RRS, [24]), which is
a 5-item measure of ruminative responses in response to
the most negative event over the past week. The RRS was
selected because it is a widely used and supported measure
that facilitates a standardized comparison of brooding across
studies that similarly utilize the RRS. The brooding subscale
was proposed by Treynor et al. [20] and corroborated by
Armey et al. [32] as a significant cognitive contributor to the
generation of depressive symptoms. Participants rated how
often they experienced each item from 1 (never) to 4 (always)
for items such as the following: “think ‘what am I doing to
deserve this?’” and “think about a recent situation, wishing it
had gone better.” A mean score was calculated across weeks
two through seven, with higher scores representing greater
event-specific brooding over the past week. Cronbach’s alpha

coefficients for brooding ranged from 0.72 to 0.78 across non-
clinical samples [20, 33]. In our study, Cronbach’s alpha coef-
ficients for brooding ranged from 0.81 to 0.86 across weeks.

2.3. Data Analytic Plan. Missing data analyses in SPSS 21
indicated 0.94% of our data were missing across weeks. Data
were missing completely at random (MCAR) for all weeks
except weeks one and five as indicated by nonsignificant
Little’s MCAR tests (𝑝 = 0.19 to 0.86). Week one missingness
was determined as nonrandom because there was no missing
data for anyMSPQ items but therewas 0.44%missing data for
the CES-D.Week five was determined as nonrandombecause
eight participants ended the questionnaire early. Due to the
minimal missingness accounting for the significant values,
data were consideredMCAR overall andmultiply imputed to
maximize our power to detect significant effects.

We conducted mediation analyses across eight weeks
through AMOS 22, which allowed us to investigate causal
relationships with two independent variables (i.e., depressive
and somatic symptoms at week 1) predicting two dependent
variables (i.e., depressive and somatic symptoms at week
8) through three independent variables (i.e., dampening,
positive rumination, and brooding) within a singlemediation
model. Bootstrap resampling was conducted to test for the
significance of indirect effects for all three cognitive medi-
ators, which is proposed to maximize statistical power by
computing nonsymmetric confidence intervals and reducing
Type II error [34]. We generated 1,000 bootstrap samples
with 95% bias-corrected confidence intervals and bootstrap
estimates of indirect, direct, and total effects.

3. Results

Variablecorrelations and descriptors are presented in Table 1.
Analyses controlled for the symptom cluster at baseline that
was predicted seven weeks later to ensure that the effects
of depressive and somatic symptoms were distinct. We ran
analyses with all mediators simultaneously entered into a
combined model to ensure that the unique effect of each
cognitive response was not confounded by shared variance
with the other two cognitive responses. Mediation results are
presented in Tables 2 and 3, and significant pathways are
graphically depicted in Figure 2. In both tables, the combined
model section indicates the total effect (𝑐) and the direct effect
(𝑐) of the model that includes the combined effects of all
three mediators. Combined 𝑐 controls for the effect of all
three proposedmediators simultaneously.The remaining sec-
tions separately provide 𝛼, 𝛽, 𝑐, and indirect effects (𝛼×𝛽) of
eachmediator. To calculate 𝑐 of eachmediator, we ran analy-
ses that distinctly controlled for the effect of eachmediator in
the relationship between depressive and somatic symptoms.
Combined 𝑐 reports the pooled variance contributed by the
three mediators together, while 𝑐 for each mediator reports
the unique variance contributed by each mediator.

3.1. Do Depressive and Somatic Symptoms Reciprocally Predict
Each Other? We first examined whether greater depressive
symptoms predicted greater somatic symptoms across the
eight-week study period. Consistent with previous research,
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Table 1: Variable correlations and descriptors.

Variable 1 2 3 4 5 6 M (SD)
(1) W1 depressive 14.47 (9.10)
(2) W1 somatic 0.54∗∗ 18.29 (4.73)
(3) Avg. dampening 0.44∗∗ 0.39∗∗ 4.46 (1.39)
(4) Avg. positive rumination −0.11∗ 0.00 0.08 13.35 (3.56)
(5) Avg. brooding 0.46∗∗ 0.39∗∗ 0.63∗∗ 0.17∗∗ 9.52 (2.97)
(6) W8 depressive 0.47∗∗ 0.43∗∗ 0.50∗∗ 0.00 0.51∗∗ 12.92 (9.68)
(7) W8 somatic 0.41∗∗ 0.57∗∗ 0.42∗∗ 0.03 0.43∗∗ 0.59∗∗ 16.60 (4.87)
Note.W: week; Avg.: average of weeks 2–7. ∗𝑝 < 0.05; ∗∗𝑝 < 0.01.

Table 2: Bootstrapping test of mediation effects predicting depressive symptoms.

Standardized
Path

𝛽 SE 95% CI 𝑝

Lower Upper
Combined model
𝑐: somatic→ depressive 0.08 0.02 0.05 0.11 0.003

𝑐
: somatic→ depressive 0.05 0.02 0.02 0.08 0.003

Dampening
𝛼: somatic→ dampening 0.05 0.02 0.03 0.08 0.002

𝛽: dampening→ depressive 0.25 0.07 0.11 0.40 0.002

𝑐
: somatic→ depressive 0.06 0.02 0.03 0.09 0.003

𝛼 × 𝛽 (𝑐 − 𝑐

) 0.01 0.00 0.05 0.22 0.001

Positive rumination
𝛼: somatic→ positive rumination 0.02 0.01 0.00 0.04 0.109

𝛽: positive rumination→ depressive −0.08 0.05 −0.17 0.01 0.106

𝑐
: somatic→ depressive 0.10 0.02 0.07 0.13 0.003

𝛼 × 𝛽 (𝑐 − 𝑐

) 0.00 0.44 0.00 0.04 0.067

Brooding
𝛼: somatic→ brooding 0.05 0.01 0.02 0.08 0.002

𝛽: brooding→ depressive 0.28 0.07 0.14 0.40 0.002

𝑐
: somatic→ depressive 0.06 0.02 0.03 0.09 0.004

𝛼 × 𝛽 (𝑐 − 𝑐

) 0.01 0.06 0.06 0.23 0.001

results indicated a significant relationship between base-
line depressive and somatic symptoms seven weeks later,
even after controlling for baseline somatic symptoms. We
then examined whether greater somatic symptoms predicted
greater depressive symptoms across the study period. Also
consistent with previous research, results indicated a signif-
icant relationship between baseline somatic symptoms and
depressive symptoms seven weeks later, even after controlling
for baseline depressive symptoms.

3.2. Does Greater Dampening Reciprocally Predict Greater
Depressive and Somatic Symptoms? We examined whether
greater somatic symptomspredicted greater depressive symp-
toms as mediated by greater dampening in response to
weekly positive events. As hypothesized, results indicated
that greater baseline somatic symptoms significantly pre-
dicted greater dampening, greater dampening significantly
predicted greater depressive symptoms at week eight, and
the effect of somatic symptoms on depressive symptoms

significantly decreased when dampening was entered into the
model. Specifically, the effect of baseline somatic symptoms
on depressive symptoms at week eight decreased by 19.48%
when dampening was in the model, suggesting that the effect
of somatic symptoms on depressive symptoms is partially
mediated by greater dampening in response to weekly pos-
itive events.

We then examined whether greater depressive symp-
toms predicted greater somatic symptoms as mediated by
greater dampening in response to weekly positive events.
Similarly, results indicated that greater baseline depressive
symptoms significantly predicted greater dampening, greater
dampening significantly predicted greater somatic symptoms
at week eight, and the relationship between depressive and
somatic symptoms significantly decreased when dampening
was entered into the model. Specifically, the effect of baseline
depressive symptoms on somatic symptoms at week eight
decreased by 23.26% when dampening was in the model,
suggesting that the effect of somatic symptoms on depressive
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Table 3: Bootstrapping test of mediation effects predicting somatic symptoms.

Standardized
Path

𝛽 SE 95% CI 𝑝

Lower Upper
Combined model
𝑐: depressive→ somatic 0.04 0.01 0.03 0.06 0.002

𝑐
: depressive→ somatic 0.03 0.01 0.01 0.05 0.002

Dampening
𝛼: depressive→ dampening 0.04 0.01 0.02 0.06 0.003

𝛽: dampening→ somatic 0.16 0.07 0.02 0.31 0.026

𝑐
: depressive→ somatic 0.03 0.02 0.02 0.05 0.002

𝛼 × 𝛽 (𝑐 − 𝑐

) 0.01 0.24 0.01 0.06 0.016

Positive rumination
𝛼: depressive→ positive rumination −0.02 0.01 −0.03 −0.01 0.005

𝛽: positive rumination→ somatic 0.00 0.05 −0.10 0.09 0.986

𝑐
: depressive→ somatic 0.05 0.01 0.03 0.07 0.002

𝛼 × 𝛽 (𝑐 − 𝑐

) 0.00 0.10 −0.01 0.01 0.998

Brooding
𝛼: depressive→ brooding 0.04 0.01 0.03 0.06 0.002

𝛽: brooding→ somatic 0.19 0.06 0.07 0.32 0.004

𝑐
: depressive→ somatic 0.03 0.01 0.02 0.05 0.002

𝛼 × 𝛽 (𝑐 − 𝑐

) 0.01 0.06 0.01 0.07 0.002
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Figure 2: Relationships between depressive and somatic symptoms as mediated by dampening, positive rumination, and brooding. Dashed
lines indicate nonsignificance.

symptoms is partially mediated by greater dampening in
response to weekly positive events.

3.3. Does Greater Positive Rumination Reciprocally Predict
Fewer Depressive and Somatic Symptoms? We examined

whether fewer somatic symptoms predicted fewer depressive
symptoms as mediated by greater positive rumination in
response to weekly positive events. Results indicated that
fewer baseline somatic symptomsdid not significantly predict
greater positive rumination, and greater positive rumination
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did not significantly predict fewer depressive symptoms at
week eight. We then examined whether fewer depressive
symptoms predicted fewer somatic symptoms as mediated
by greater positive rumination in response to weekly positive
events. Results indicated that fewer baseline depressive symp-
toms significantly predicted greater positive rumination, but
greater positive rumination did not significantly predict fewer
somatic symptoms at week eight. Contrary to hypotheses,
positive rumination did notmediate the relationship between
depressive and somatic symptoms in either direction.

3.4. Does Greater Brooding Reciprocally Predict Greater
Depressive and Somatic Symptoms? Finally, we examined
whether greater somatic symptoms predicted greater depres-
sive symptoms as mediated by greater brooding in response
to weekly negative events. As hypothesized, results indi-
cated that greater baseline somatic symptoms significantly
predicted greater brooding, greater brooding significantly
predicted greater depressive symptoms at week eight, and
the effect of somatic symptoms on depressive symptoms
significantly decreased when brooding was entered into the
model. Specifically, the effect of baseline somatic symptoms
on depressive symptoms at week eight decreased by 19.48%
when brooding was in the model, suggesting that the effect
of somatic symptoms on depressive symptoms is partially
mediated by greater brooding in response to weekly negative
events.

We then examined whether greater depressive symp-
toms predicted greater somatic symptoms as mediated by
greater brooding in response to weekly negative events.
Similarly, results indicated that greater baseline depressive
symptoms significantly predicted greater brooding, greater
brooding significantly predicted greater somatic symptoms
at week eight, and the relationship between depressive and
somatic symptoms significantly decreased when brooding
was entered into the model. Specifically, the effect of baseline
depressive symptoms on somatic symptoms at week eight
decreased by 25.58% when brooding was in the model,
suggesting that the effect of depressive symptoms on somatic
symptoms is partially mediated by greater brooding in
response to weekly negative events.

4. Discussion

Findings supported that depressive and somatic symptoms
reciprocally predicted each other over the study period, and
this relationship was partially mediated by greater damp-
ening in response to weekly positive events and greater
brooding in response to weekly negative events. Shared
cognitive mechanisms between symptoms clusters have been
theoretically proposed, but our analyses present the first
statistical examination of the specific cognitive responses
of dampening, positive rumination, and brooding in this
reciprocal relationship. Contrary to our hypotheses, posi-
tive rumination did not mediate the relationship between
depressive and somatic symptoms in either direction. This
relationship was previously unexamined in somatic symptom
literature but represented an established predictor of depres-
sive symptoms in previous studies. Although rumination

is a supported mechanism for the transmission of depres-
sive and somatic symptoms [14, 20], positive rumination
and brooding represented distinct effects in the current
study. Because dampening and brooding appear to predict
depressive and somatic symptom transmission by decreasing
positive affect and increasing negative affect in response to
events, positive rumination may exert a nonsignificant effect
due to its protective increase in positive affect. Consequently,
comorbid symptom transmission appears to be driven by
limited positive affect and excessive negative affect that are
translated into psychological and physical symptoms. Despite
the nonsignificant impact of rumination in response to
positive events, positive rumination is still indicated as a
protective factor against depressive symptoms [35] and may
represent an important mechanism in the prevention and
treatment of isolated depressive disorders.

5. Conclusions

Depressive and somatic symptoms represent distinct but
related sources of distress and impairment with global
impacts on health. Consequently, identifying transdiagnostic
cognitive mechanisms that transmit vulnerability is essential
to disrupt maladaptive cycles and promote an integrated
view of mind-body health. Findings implicate the reciprocal
transmission of vulnerability between depressive and somatic
symptoms through cognitive pathways, which is consistent
with existing cognitive theories [12–14]. However, findings
extend existing literature by proposing specific means of
comorbid transmission and subsequent targets for cogni-
tive intervention. For example, clinicians may prevent or
interrupt the damaging effects of dampening and brood-
ing by educating individuals on mindfulness techniques to
consciously disengage from negative content. While positive
rumination was not indicated as a significant cognitive
mediator, alternative cognitive interventions that increase
positive emotions such as mindfulness training [10] may
be utilized as replacement cognitive activities to enhance
protective tendencies.

As previously stated, depressive symptoms do not con-
sistently precede the onset of somatic symptoms or vice
versa [8]. Instead, dampening and brooding exert effects
on both symptom categories by decreasing positive affect
in response to positive events and increasing negative affect
in response to negative events. Over time, dampening and
brooding may create enduring patterns of high negative
affect and low positive affect, which may be manifested as
a combination of psychological and physical complaints.
There are several potential explanations for how dampening
and brooding transmit vulnerability between depressive and
somatic symptoms. From a cognitive perspective, the neg-
ative cognitive focus provided by dampening and brooding
may increase and reinforce confirmation biases that view the
world pessimistically [36], which then increase the perceived
severity of psychological and physical symptoms due to
greater attentional focus on the negative. Depressive and
somatic symptoms may become comorbid due to this bias
because negative interpretations are generalized to psycho-
logical and physical sensations, and attentional focus seeks to
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confirm negative perceptions of comorbid symptoms. From
a social perspective, cognitive intensification of negative
emotions may prompt social withdrawal among individuals
with depressive and somatic concerns [21, pp. 253–256],
which further limits an individual’s access to positive expe-
riences and social support [37, 38]. Lack of social support
consequently limits resources to manage distress, which
may intensify and diffuse across psychological and physi-
cal domains. From a physiological perspective, dampening
and brooding may activate and sustain sympathetic arousal
throughout the body, which over time depletes cognitive,
emotional, and physical resources and impedes recovery
from existing psychological and physical conditions [39–41].
Whether the cognitive means of symptom transmission is
due to confirmation bias, social withdrawal, and/or sustained
sympathetic arousal, cognitive mechanisms are indicated as
bridges between symptom clusters.

Limitations and Future Directions. Several study limitations
warrant consideration. First, our sample of young adults
captures a specific subpopulation that may not generalize to
all adult populations. We selected this sample to examine
somatic symptoms specifically among young adults because
this age group has demonstrated greater psychological dis-
tress in combination with comorbid somatic symptoms
compared to geriatric populations with similar comorbidities
[28, 29]. However, future directions for research may include
replication of the presented findings with more diverse sam-
ples. Second, our study represents a longitudinal diary design
that provides weaker support for causality than an exper-
imental paradigm. To address this weakness, we included
multiwave measurements to establish temporal precedence
for causality and theoretical rationales to justify our explana-
tions of statistical relationships. Third, although our division
of symptoms into depressive and somatic groupings reflects
existing diagnostic categories, the high comorbidity between
depressive and somatic symptoms imposes barriers that may
constrain understanding of the continuous and overlapping
nature of both categories. Despite our categorical investiga-
tion of depressive and somatic symptoms, we acknowledge
that both clusters represent amalgamated patterns of distress
and impairment. To address this concern, we selected the
CES-D andMSPQ due to their distinct item content. Specifi-
cally, no CES-D items reference physical sensations and no
MSPQ items reference emotions or cognition. While psy-
chological and physical health symptoms necessarily coexist,
our selected instruments provided clear distinctions between
depressive and somatic symptoms. Finally, our study focused
on the cooccurrence of somatic and depressive symptoms.
Somatic symptoms also commonly cooccur with anxiety
symptoms, and future research should examine mechanisms
driving that cooccurrence as well.

As researchers and clinicians increasingly recognize the
dynamic relationships between depressive and somatic symp-
toms, cognitive responses to positive and negative events
offer mechanisms to reduce vulnerability and understand
the transmission of comorbid symptompresentations. Future
research is needed to investigate comorbid mechanisms of

vulnerability transmission and acknowledge multiple diag-
noses as the clinical norm. To this end, we present our
findings to enhance appreciation of the reciprocal impact of
psychological and physical health and emphasize the power
of thinking in the transmission of comorbid vulnerabilities
to depressive and somatic symptoms.
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and V. Henkel, “Depressive, anxiety, and somatoform disorders
in primary care: prevalence and recognition,” Depression and
Anxiety, vol. 24, no. 3, pp. 185–195, 2007.

[7] G. E. Simon, M. VonKorff, M. Piccinelli, C. Fullerton, and
J. Ormel, “An international study of the relation between
somatic symptoms and depression,” The New England Journal
of Medicine, vol. 341, no. 18, pp. 1329–1335, 1999.

[8] American Psychiatric Association, Diagnostic and Statistical
Manual of Mental Disorders, American Psychiatric Publishing,
Arlington, Va, USA, 5th edition, 2013.

[9] Z. V. Segal, J. M. G. Williams, and J. D. Teasdale, Mindfulness-
Based Cognitive Therapy for Depression, Guilford Press, New
York, NY, USA, 2012.

[10] L. O. Fjorback, M. Arendt, E. Ørnbøl et al., “Mindfulness
therapy for somatization disorder and functional somatic
syndromes—randomized trial with one-year follow-up,” Jour-
nal of Psychosomatic Research, vol. 74, no. 1, pp. 31–40, 2013.

[11] P. Robinson and J. Reiter, Behavioral Consultation and Primary
Care: A Guide to Integrating Services, Springer, New York, NY,
USA, 2007.

[12] L. Y. Abramson, L. B. Alloy, M. E. Hogan et al., “Cognitive
vulnerability to depression: theory and evidence,” Journal of
Cognitive Psychotherapy, vol. 13, no. 1, pp. 5–20, 1999.



Depression Research and Treatment 9

[13] A. T. Beck, A. J. Rush, B. F. Shaw, and G. Emery, Cognitive
Treatment of Depression: A Treatment Manual, Guilford Press,
New York, NY, USA, 1979.

[14] J. F. Brosschot, W. Gerin, and J. F. Thayer, “The perseverative
cognition hypothesis: a review of worry, prolonged stress-
related physiological activation, and health,” Journal of Psycho-
somatic Research, vol. 60, no. 2, pp. 113–124, 2006.

[15] W. Rief, W. Hiller, and J. Margraf, “Cognitive aspects of
hypochondriasis and the somatization syndrome,” Journal of
Abnormal Psychology, vol. 107, no. 4, pp. 587–595, 1998.

[16] J. Quoidbach, E. V. Berry, M. Hansenne, and M. Mikolajczak,
“Positive emotion regulation and well-being: comparing the
impact of eight savoring and dampening strategies,” Personality
and Individual Differences, vol. 49, no. 5, pp. 368–373, 2010.

[17] F. Raes, J. Smets, S. Nelis, and H. Schoofs, “Dampening of
positive affect prospectively predicts depressive symptoms in
non-clinical samples,” Cognition and Emotion, vol. 26, no. 1, pp.
75–82, 2012.

[18] L. L. Martin and A. Tesser, “Some ruminative thoughts,” in
RuminativeThoughts, R.Wyer, Ed., pp. 1–47, Lawrence Erlbaum
Associates, Hillsdale, NJ, USA, 1996.

[19] G. C. Feldman, J. Joormann, and S. L. Johnson, “Responses
to positive affect: a self-report measure of rumination and
dampening,” Cognitive Therapy and Research, vol. 32, no. 4, pp.
507–525, 2008.

[20] W.Treynor, R.Gonzalez, and S.Nolen-Hoeksema, “Rumination
reconsidered: a psychometric analysis,” Cognitive Therapy and
Research, vol. 27, no. 3, pp. 247–259, 2003.

[21] A. Harvey, E. Watkins, W. Mansell, and R. Shafran, Cognitive
Behavioural Processes Across Psychological Disorders: A Transdi-
agnostic Approach to Research andTreatment, OxfordUniversity
Press, Oxford, UK, 2009.

[22] R. A. Sansone and L. A. Sansone, “Rumination: relationships
with physical health,” Innovations in Clinical Neuroscience, vol.
9, no. 2, pp. 29–34, 2012, http://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC3312901/pdf/icns 9 2 29.pdf.

[23] P. O. Wilkinson, T. J. Croudace, and I. M. Goodyer, “Rumina-
tion, anxiety, depressive symptoms and subsequent depression
in adolescents at risk for psychopathology: a longitudinal cohort
study,” BMC Psychiatry, vol. 13, article 250, 2013.

[24] S. Nolen-Hoeksema and J. Morrow, “A prospective study of
depression and posttraumatic stress symptoms after a natural
disaster: the 1989 Loma Prieta earthquake,” Journal of Personal-
ity and Social Psychology, vol. 61, no. 1, pp. 115–121, 1991.

[25] J. F. Brosschot and M. Van Der Doef, “Daily worrying and
somatic health complaints: testing the effectiveness of a simple
worry reduction intervention,” Psychology and Health, vol. 21,
no. 1, pp. 19–31, 2006.

[26] C.-F. Lok and G. D. Bishop, “Emotion control, stress, and
health,” Psychology and Health, vol. 14, no. 5, pp. 813–827, 1999.

[27] D. K. Thomsen, M. Y. Mehlsen, F. Olesen et al., “Is there
an association between rumination and self-reported physical
health? A one-year follow-up in a young and an elderly sample,”
Journal of Behavioral Medicine, vol. 27, no. 3, pp. 215–231, 2004.

[28] B. Bergander, L. Erdur, B. Kallenbach-Dermutz, and H.-C.
Deter, “Younger and older chronic somatoform pain patients
in psycho-diagnostics, physician-patient relationship and treat-
ment outcome,” BioPsychoSocial Medicine, vol. 7, article 4, 9
pages, 2013.

[29] P. Goulia, I. Papadimitriou, M. O. Machado et al., “Does
psychological distress vary between younger and older adults

in health and disease?” Journal of Psychosomatic Research, vol.
72, no. 2, pp. 120–128, 2012.

[30] L. Radloff, “The CES-D scale: a self-report depression scale
for research in the general population,” Applied Psychological
Measurement, vol. 1, no. 3, pp. 385–401, 1977.

[31] C. J. Main, “The modified somatic perception questionnaire
(MSPQ),” Journal of Psychosomatic Research, vol. 27, no. 6, pp.
503–514, 1983.

[32] M. F. Armey, D. M. Fresco, M. T. Moore et al., “Brooding
and pondering: isolating the active ingredients of depressive
rumination with exploratory factor analysis and structural
equationmodeling,”Assessment, vol. 16, no. 4, pp. 315–327, 2009.

[33] K. Surrence, R. Miranda, B. M. Marroquı́n, and S. Chan,
“Brooding and reflective rumination among suicide attempters:
cognitive vulnerability to suicidal ideation,” Behaviour Research
andTherapy, vol. 47, no. 9, pp. 803–808, 2009.

[34] B. Mallinckrodt, W. T. Abraham, M. Wei, and D. W. Russell,
“Advances in testing the statistical significance of mediation
effects,” Journal of Counseling Psychology, vol. 53, no. 3, pp. 372–
378, 2006.

[35] K. A. Harding, M. R. Hudson, and A. Mezulis, “Cognitive
mechanisms linking low trait positive affect with depressive
symptoms: a prospective diary study,” Cognition and Emotion,
vol. 28, no. 8, pp. 1502–1511, 2014.

[36] R. S. Nickerson, “Confirmation bias: a ubiquitous phenomenon
in many guises,” Review of General Psychology, vol. 2, no. 2, pp.
175–220, 1998.

[37] L. F. Berkman and T. Glass, “Social integration, social net-
works, social support, and health,” in Social Epidemiology, L. F.
Berkamn and I. Kawachi, Eds., pp. 137–173, Oxford University
Press, New York, NY, USA, 2000.

[38] B. L. Fredrickson, “The role of positive emotions in positive psy-
chology: the broaden-and-build theory of positive emotions,”
American Psychologist, vol. 56, no. 3, pp. 218–226, 2001.

[39] C.Ottaviani, D. Shapiro, D.M.Davydov, I. B. Goldstein, and P. J.
Mills, “The autonomic phenotype of rumination,” International
Journal of Psychophysiology, vol. 72, no. 3, pp. 267–275, 2009.

[40] D. M. Wegner, J. W. Shortt, A. W. Blake, and M. S. Page, “The
suppression of exciting thoughts,” Journal of Personality and
Social Psychology, vol. 58, no. 3, pp. 409–418, 1990.

[41] H.M. Burke, M. C. Davis, C. Otte, and D. C.Mohr, “Depression
and cortisol responses to psychological stress: a meta-analysis,”
Psychoneuroendocrinology, vol. 30, no. 9, pp. 846–856, 2005.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


