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Abstract

Prior research has shown that depression is higirhglated with rumination, difficulties
with emotion regulation and cognitive inhibitiomdachanges in sleep and appetite. Yet, little
information exists regarding possible associatloetsveen these constructs themselves within
depressed individuals. Given the possible link leetwthe ongoing state of depression and these
factors, it is important to determine how thesedexare related to one another within the
depressed state. Therefore, the present studydederevious research by investigating the
relationship between rumination, emotion regulatmgnitive inhibition, sleep and diet in the
context of depression. Questionnaires relatedrorration, emotion regulation, sleep, and
personal diet among controls, previously-depresseldcurrently depressed participants.
Participants also completed a go/no-go computé&ritag/hich they identified the valance of
emotional words. The results revealed that depdessd previously-depressed individuals
responded more quickly to emotional words thanthgadontrols. The individuals with current
depressive symptomology also exhibited impairmantke inhibition of negative stimuli.

The results also suggested that maladaptive enabtieactivity may be a remnant of
previous functioning among those with a past hystdrdepression, as the current sample
demonstrated emotion regulation trouble despite tbwer levels of depressive symptoms. A
number of processes were also found to be relatdteicontext of a depressive episode. These
findings highlight the significance of identifyirthe nature of the relationships between
symptoms thought to maintain one’s depressiorhiasbuld help to develop more effective

intervention strategies.
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MAINTENANCE AND THE CORRELATES OF DEPRESSION 1

An Investigation of Maintenance and the CorrelateSepression: Rumination, Emotion
Regulation, Cognitive Inhibition, Sleep and Diet

The various mood disorders, including depressiomcansidered among the most
prevalent and serious of all psychological illnesbefact, major depressive disorder is one of
the leading causes of disability worldwide (Worlddith Organization, 2006). Some studies
suggest that as many as 25% of women and 12% ofantlegxperience depression sometime
during their lifetimes (American Psychiatric Assatcon, 2000). A current depressive episode is
often associated with anhedonia, persistent sagmekdisturbances of normal sleep, appetite,
and cognitive functioning.

Depression is not only disabling, it is persistéithough research suggests that most
individuals recover from each depressive episodkimvthe first year, approximately 10% will
not achieve remission even after five years froenitiitial onset (Boland & Keller, 2010).
Alternatively, over the course of a lifetime, asnyas 20% of individuals with depression are
expected to develop a chronic course of depresginch has an average duration of 15 years
(Kocsis et al., 2008; Spijker et al., 2002). Ofgdavho do recover, more than half experience a
relapse within two years (Keller et al., 1984).tRarmore, individuals remain at a high risk for
recurrence throughout their lifetime, with recucemisks increasing with each subsequent
episode (Boland & Keller, 2010). Therefore, itisar that this disorder is serious issue for both
the medical and mental health fields, and one fabtt makes the disorder serious is its
persistence.

Causality and the Stages of Depression
Throughout the depression literature, researcleexs tb differentiate between onset,

maintenance, remission or recovery, and relapsecoirrence (Ingram, Miranda, & Segal,



1998). Although each of these depressive stagesite@eived some attention, relatively little is
known about the maintenance of depression. Althdhglvalue of studying depressive
maintenance may appear less important, depressaortanance factors have a clear role in that
they influence the duration of this disorder. Arglgain fact they play the most important role in
depression because it is the persistence of depnasdgher than its initial onset that creates both
misery and disability. More generally, the variablleat maintain depression can thus be thought
of as playing an important causal role in that thetong distress and disability and interfere
with the termination of the depressive episode.

Many argue that the importance of risk factors irethe ability to identify vulnerable
individuals after discovering those factors whicé Bnked to the onset of the disorder (Kraemer,
Stice, Kazdin, Offord, & Kupfer, 2001; Mazure, 199Bowever, associations between risk
factors and an extended period of time before reigowan also be useful in determining what
perpetuates the depressive episode. Thereforabstigation of dysfunctional processes that
are theorized to underlie and maintain depresdian iés onset can increase our understanding
of risk and causality, the disorder itself, andgmbially help us develop more effective
intervention strategies.

The Maintenance of Depression

There are a number of processes which often eoiseurrently with depression; yet,
these processes may in turn also contribute tonlgeing nature of the depressive episode.
Therefore, an examination of how such variablegaeted to maintenance may be fruitful in
determining which processes have the potentiattasmaintenance variables. Research has
shown that depression is correlated with ruminattbfficulties with emotion regulation and

cognitive inhibition, and changes in sleep and #fperlherefore, the aim of the present study



was to investigate the relationship between maartee and rumination, emotion regulation,
cognitive inhibition, sleep and diet in the contektlepression. Each of these possible
maintenance variables is now examined.

Rumination

Several theorists have suggested that depresssahgérepeatedly engage in persistent
negative self-thoughts (Beck, Rush, Shaw, & Em&®y,9; Teasdale, 1983). Research has
confirmed that this pattern of thinking often da&ise place during depressive episodes and that
for many it takes on the form of rumination (Pietianaco & Markus, 1985; Nolen-Hoeksema et
al., 1994), which is the tendency to repeatedly$oan depressive symptoms, feelings of sadness
and the possible causes of one’s emotional staike(NHoeksema, 1991). Research has also
shown that rumination is the type of self-reflentibat exhibits the strongest association with
depression (Mor & Winquist, 2002).

In terms of its relationship with maintenance, Band Nolen-Hoeksema (2000) have
argued that because rumination is related to aréased recall of negative autobiographical
memories, more negative interpretations of cursgogtions, more negative predictions about
one’s future, and less effective interpersonal f@wbsolving” (p. 700), this demonstrates that
rumination acts to maintain the depressive stat@iRation has also been shown to be
associated with longer and more severe periodemfedsion (Lyubomirsky & Nolen-
Hoeksema, 1993). Other studies have demonstraa¢dutminative styles of responding actually
prolong mood disturbances (Nolen-Hoeksema, Moré&wredrickson, 1993). Thus, it has been
suggested that rumination acts to maintain andilplgsatensify depressive symptoms (Nolen-
Hoeksema, 1991). A number of studies have supptiteddea, demonstrating that rumination

may play a role in the intensity and duration gbrdssed mood. This widespread finding has



been reported across experimental, cross-sectmblongitudinal designs (for a review see
Thomsen, 2006).
Sleep

Problematic sleep is one of the most common comigldéor individuals suffering from
depression. Research has consistently demonsthetedepression and issues with sleep are
highly correlated (Gregory et al., 2011; BreslaafiR Rosenthal, & Andreski, 1996). Indeed,
early investigations found that an overall declimguality of sleep is a problem reported by
more than 90% of patients with depression (Menael&dllin, & Wyatt, 1977), although more
recent studies estimate that between 60 and 9(#épessed individuals report having difficulty
sleeping (Kloss & Szuba, 2003; Tsuno, Besset, &R, 2005). Typical complaints include
difficulty falling asleep, sleep disruptions, fremuily or repeatedly waking up, shorter periods of
sleep, and non-restorative sleep. Therefore, théorship between depression and sleep
problems has been thoroughly established, makiogatof nine symptoms listed as diagnostic
criteria for a Major Depressive Episode by the D8MFor these reasons, sleep continues to be
a highly researched correlate of depression.

In a longitudinal study examining depressive symma@nd sleep disturbances over a 17-
week period with individuals meeting criteria foajor depressive disorder, Sbarra and Allen
(2009) found that the largest decreases in moogsyms happened only after high levels of
insomnia had first been reduced. The authors methiat it may be the case that these results
uniquely apply to reductions in symptomatology. eeer, this finding may also relate to the
issue of maintenance; if depressive symptoms calebeeased by reducing sleep disturbances, it
seems to follow that a continuation of sleep protdenay perpetuate depression. It has also been

demonstrated that subjective perceptions of oe&pamay significantly contribute to the



impact and severity of depression (Mayers & Baldwid06). This may lead to negative
cognitions, such as excessive worrying relatedeteps Thus, it has been proposed that these
cognitive disturbances may contribute to the maiatee of insomnia (Harvey, 2000) and
possibly depression as well.

Emotion Regulation

Some theories have suggested that depressed peateor respond differently to
negative stimuli than do individuals who are ngp@ssed. Instead, it may be that those who are
depressed have a harder time recovering from therence of negative emotions (Teasdale,
1988; Rottenberg, 2007). As such, this implies tlegdression is not a problem related to one’s
initial response to negative events, but is acgualbroblem with the subsequent regulation of
emotions. This process of emotion regulation retiethie cognitive processes that individuals
use in order to control the influence of emotiopaltousing stimuli or information. Maladaptive
emotion regulation strategies have been implicatebeing a key mechanism in contributing to
depression. Some go so far as to suggest thatdbeeldr should in fact be conceptualized as a
result of impaired emotion regulation (CampbellsS& Barlow, 2006).

Research has demonstrated that depression is agsbwaiith dysfunctional emotional
reactivity, which supports the idea of deficiteeimotion regulation among depressed individuals
(Ehring, Fischer, Schnulle, Bdsterling, & Tuscheaff@r, 2008). Further investigations have
suggested that certain emotion regulation strasegiech as rumination, suppression and
catastrophizing, are particularly harmful when canggl to strategies such as reappraisal and
acceptance. These dysfunctional emotion regulati@tegies are more frequently used by
individuals with depression and are correlated Wwitther levels of depressive symptomatology

(Campbell-Sills, Barlow, Brown, & Hofmann, 2006; iittg, Tuschen-Caffier, Schnuelle,



Fischer, & Gross, 2010). Since these individualsehdifficulties effectively regulating their
emotions, many believe that this leaves them maseeptible to the development of depression
(Ehring et al., 2008; Rude & McCarthy, 2003). Tdfere, the use of certain emotion-regulation
strategies may be central to studies of depresaibmerability and onset. In addition, these same
dysfunctional strategies could exacerbate depressimptoms or maintain the depressive state.
Cognitive Inhibition

It has previously been argued that cognitive irtfohiplays a central role in the
regulation of emotion (Joormann, Yoon, & Zetsch#)2, Joormann, 2010), and thus it can be
thought of as a specific emotion regulation strat€jven that dysfunctional emotion regulation
may play an important role in the development amghtenance of depression, deficits in this
process are likely to have a considerable impaechoad disorders as well. In fact, Joormann
and colleagues (2007) suggested that researchedoplt of cognitive inhibition has the
potential to increase our understanding of the ggses through which negative mood states are
maintained. This serves to highlight the importaotteognitive inhibition. Although this
strategy is a complex mechanism of executive comvolving numerous components, it can be
described as the process of restricting or disckga@irrelevant information, preventing the
activation of unnecessary information and updatimegcontent of working memory (Hasher,
Zacks, & May, 1999; Friedman, & Miyake, 2004).

In the context of depression, it has been suggéltadiepressed individuals may have a
hard time ignoring or inhibiting the processinghefatively valenced information (Joormann,
2010). The same may be true for individuals whovateerable to the development of
depression. Research has supported this hypotdesmnstrating that depressed patient’s

exhibit impairments in the inhibition of negativnsuli both in a laboratory and hospital setting



(Joormann, 2004; Goeleven, Raedt, Baert, & Ko2@06; Frings, Wentura, & Holtz, 2007).
Since such findings indicate that these individealsnot disinhibit from negative information, it
has been suggested that deficits in this proceggtag a causal role in the negative cognitive
biases long known to be associated with depre¢dmormann et al., 2007). Considering that
such cognitive biases have been shown to be assdeidh depressive episodes that are more
severe and longer in duration (Alloy et al., 20R0Jen- Hoeksema et al., 1994), it is reasonable
to suggest that the dysfunctional inhibition maytaexacerbate symptoms and extend the
depressive episode. Therefore, deficits in cogaitnhibition may play a central role in the
maintenance of depressive psychopathology.
Diet

Significant dietary or appetite change are a DSMsyvhptom of depression. Numerous
studies have documented associations betweenydpterns and depression (eNgnri et al.,
2010; Sanchez-Villegas et al., 2009). However, mecent investigations have begun to suggest
that individual diet may be more than just a degixessymptom. In fact, some theorize that it
may have a direct influence on depression throbhghrodulation of physiological factors
influenced by the intake of certain vitamins andenals (Jacka & Berk, 2007). Christensen
(1996) proposed that nutrition plays a likely rividoth the development and maintenance of the
depressive state. Therefore, research has bedake@ more detailed look at the relationship
between these two constructs.

In a study using 10-year longitudinal data from vemma negative correlation was found
between diet quality and major depression, as ssdds/ the Structured Clinical Interview for
the DSM-IV-TR and a food frequency questionnaieeka et al., 2010). In fact, healthier diets

were associated with decreased levels of depressimafter controlling for a number of



demographic characteristics. Akbaraly et al. (2069¢stigated the relationship between dietary
patterns and depression and found that habitustensf a whole food diet (e.g., fruits,
vegetables, fish) was associated with lower indislefh subsequent depression during a 5-year
follow-up, whereas a diet containing processed $owds associated with high rates of
subsequent depression. Interest has recently taomesdd similar longitudinal studies as data
continue to provide evidence that quality of dietynact as a risk factor for the onset of
depression. For example, Sanchez-Villegas et @lLl(Pdemonstrated that intake of trans-
unsaturated fats was correlated with an increaskdar depression over time, whereas an
inverse dose-response relationship was found ctmsumption of monounsaturated fatty
acids and polyunsaturated fatty acids in relatodédpression.

A different line of research has begun to indi¢heg a nutritional diet may be used as an
intervention for depression. Early investigatioesndnstrated that a removal of caffeine and
refined sugar from the diet produced significanpiavements in a sample of individuals with
major depressive disorder (Christensen & BurroW®90). The researchers suggested that
symptoms might be managed by eliminating thesedietlements since they appear to
contribute to the depression. A large body of regehas also shown that omega-3 fatty acids
may prove to be an effective treatment for depvessymptomatology (see Rocha Araujo,
Vilarim, & Nardi, 2010). Likewise, another review found that nutnabsupplements or diet
alterations to target specific nutrients could baddicial for depression, although further
research is needed to confirm these findings (Hteb& Schonfelder, 2008). Notably, it follows
that if altering one’s dietary quality can helpbiong about the termination of the depressive
state, it may be that the inverse is true as wtikat an unhealthy diet could contribute to the

perpetuation of depression. Considering this grgviaady of evidence, many researchers are



now proposing that the potential impact that deat bave on depression has long been
underestimated (Christensen, 1996; Harbottle & Bfgider, 2008). Furthermore, although diet
and nutrition are often overlooked when examinegfdrs related to depression, it has clear
potential to be a significant factor in both thkeigy and maintenance of the disorder.

Possible Depression Maintenance and the Relationship Between Variables
Although it has now been well established thatalations exist between these factors and the
onset of depression, their relationship to the teai@nce of depression is uncertain. Because the
present study is not longitudinal, it cannot prevathta on maintenance per say. However, given
the possible associations between the ongoing atalepression and the previously discussed
factors, it is important to determine how thesedexare related to one another within the
depressed state. Hence, determining whether andheseg variables are linked may lead to a
greater understanding of the nature of depresaiwhmay provide clues to how depression is
maintained.

Even though few studies have examined connectietveden sleep, rumination and
depression, there is reason to believe that thgylbmadinked. It has previously been found that
people with insomnia often exhibit depressive syon and engage in ruminative processes
(Kales, Caldwell, Soldatos, Bixler, & Kales, 1988t Thomsen, Mehlsen, Christensen, and
Zachariae (2003) were the first to investigaterthationship between rumination, subjective
sleep quality and negative mood. Their resultscatgid significant correlations between these
three factors, with sleep and rumination foundeabsociated even after controlling for negative
affect. CarneyEdinger, Meyer, Lindman, and Istre (2006) attempbeckplicate these findings
using the Beck Depression Inventory (Beck, SteelBr&wn, 1996), the Response Styles

Questionnaire (Nolen-Hoeksema & Morrow, 1991), drelPittsburgh Sleep Quality Index
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(Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) discovered that, in response to
depressive affect, poor quality sleepers ruminatece frequently than good sleepers. Therefore,
despite this limited sample, sleep and ruminatigpear to be related within the context of
ongoing depression.

There is some indication that rumination is relatedmotion regulation as well.
Research has demonstrated that rumination is etecelvith the suppression and avoidance of
negative thoughts and feelings, both of which #ieegies that can be employed to regulate
emotions (Moulds, Kandris, Starr, & Wong, 2007)."aff and Luxton (2003) also found that
individuals who engage in high levels of emotiosigbpression experienced later increases in
rumination, suggesting that suppression may canteibo rumination. LiveranKamholz, Sloan,
and Brown (2011) again confirmed that ruminatioassociated with suppression in depression,
but also found that emotional acceptance is negjgtoorrelated with rumination. Other research
has demonstrated that emotional processing isrktatan increased pattern of rumination in
males (Stanton, Kirk, Cameron, & Danoff-Burg, 2Q0Dgken together, these results seem to
indicate that there is a link between emotion ragoih strategies and rumination for individuals
with depression.

Cognitive inhibition and rumination are also thotighbe related constructs. A number
of theorists have proposed that the inability &iniet or remove negative information from
working memory sets the stage for rumination (Hefi®97; Joormann, 2010). In fact, Joormann
(2006) found that depressed individuals with a égeg to ruminate exhibited a lack of
inhibition for emotionally valent words despite hgiinstructed to ignore them, whereas,
individuals who scored lower on a rumination sciewed adequate inhibition. Zetsche,

D'Avanzato, and Joormann (2012) also found thaimation was associated with deficits in the



11

ability to remove irrelevant negative informationrh working memory. Research investigating
executive processes also found that the activatieamination caused inhibitory deficits in
dysphoric subjects only (Philippot & Brutoux, 2008hus, these studies support the idea that
reduced inhibition is associated with increasedination.

As noted, some theorists have proposed that cegnithibition may serve as a specific
emotion regulation strategy relevant to mood dismsdTherefore, it seems reasonable to suggest
that these two factors may be related. Althougs téliationship has gone mostly unexplored,
one study has attempted to investigate a possitkelh particular, Joormann and Gotlib (2010)
found that less effective inhibition for negativaterial was associated with increased use of
emotional suppression, but decreased use of raappstrategies. This pattern of emotion
regulation strategies was in turn correlated withrerdepressive symptoms. Therefore, the
authors interpreted that these results indicatiediigcits in cognitive inhibition, due to
depression, are related to dysfunctional emotigalegion. Although this study provides support
for an association, further research is clearlydede

Summary of Literature

Research has thoroughly established that linkst &ettween depression and each of the
aforementioned individual constructs. However, egugh evidence suggests the existence of
strong correlations between rumination, emotiomula&ipn, cognitive inhibition, sleep and diet
with the state of depression, there is still suttshuncertainty as to whether these constructs
might also play a causal role in the maintenanadepfession. In terms of possible relationships
between these constructs, research suggests tatorr@xists between sleep and rumination, as
well as between rumination and emotion regulatiothe context of depression. Limited

research also supports the idea that ruminatioglased to cognitive inhibition within



12

individuals with depression. Theorists have alsappsed that a link exists between cognitive
inhibition and emotion regulation, however, onlgiagle study has attempted to explore the
idea. Explorations of relationships between theaiemg depressive constructs have been
largely absent. Thus, there is a clear lack ofrmftion regarding possible associations between
these constructs within depressed individuals.

The Present Study

As mentioned, there has been no research condiaciedestigate a link between
cognitive inhibition and sleep or between for emél regulation and sleep. Studies have also
failed to examine diet or appetite in relationdenination, cognitive inhibition or emotion
regulation. Therefore, the present study extendedqus research by examining how these
variables are related to one another in depreskigastigating whether these constructs are
related can help us to gain a better understarafittye disorder itself. Furthermore, since these
constructs may be possible maintenance variablg®aer understanding of these constructs
may provide insights in the process of depressiamtanance. In terms of clinical applications,
understanding relationships between factors thgtpegoetuate the depressive episode could
potentially also be helpful in allowing us developre effective intervention strategies.

To examine these questions, participants compbtpiedtionnaires related to rumination,
emotion regulation, sleep, and personal diet tatiflethe quality of these factors or whether
there was a presence of such depressive correRadgipants also answered depression
guestionnaires so that current and past levelgpfedsive symptomatology could be
ascertained. In addition, participants completedramonly used task to assess cognitive

inhibition.
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The present study assessed these constructs widunals currently exhibiting depressive
symptomatology, as well as in individuals with atbry of depression who do not currently meet
criteria for a major depressive episode (MDE).d$ Ineen suggested that in previously depressed
individuals, the thinking patterns activated by a®ge mood will show similarities to patterns
demonstrated during a current depressive episaebsdile (1988, 1997) has previously
hypothesized that these reactivated patterns ntagp ataintain or even intensity the depressive
mood state through ruminative cognitive procesdimdact, research investigating the cognitive
patterns activated during a negative mood induatiandividuals with and without previous
depressive episodes have demonstrated the acafraggh ideas (Ingram et al., 1998; Segal,
Gemar, & Williams, 1999). Thus, investigating whatithese depressive correlates are related in
individuals with a past history of depression mayobinterest. Furthermore, identifying whether
group differences exist in the degree of theseadsre correlates among individuals who are
currently depressed and those who have been pstyidepressed may also be of interest.

Method
Participants

One hundred and thirty six participants were raecufrom the pool of students enrolled
in introductory psychology at the University of Kas, each of whom received partial credit
toward course requirements. This study recruiteddsziduals who had no history of depression
and were currently exhibiting an absence of deprassdividuals who had a previous
diagnosis of depression or who exhibited clinicaliynificant levels of depressive symptoms in
the past, and also individuals who were currenthjildting depressive symptoms. These
dimensions were assessed through questions fromdbd module of the Structured Clinical

Interview for the DSM-IV-TR and from the secondtexh of the Beck Depression Inventory
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(BDI-II; Beck et al., 1996) which were includedtime psychology study pool prescreen. Due to
the nature of the computer task, only fluent Eringipeakers were eligible for participation.

Of the 136 initially recruited, 122 of these papants meet criteria for one of the groups
and patrticipated in the study. Five participantdagsing current depressive symptoms at the
time of the prescreen were excluded from analyseley denied a prior history of depressive
symptoms on the day of testing. An additional 2Qip@ants were excluded since their
symptoms could be accounted for by either bereameorea general medical condition. Finally,
data from seven participants were excluded sinegetiparticipants endorsed symptoms
consistent with bi-polar disorder. Therefore, & 80 participants included in the data analysis,
30 were healthy controls, 30 were previously deggdsand 30 were exhibiting current
depressive symptoms.

Inclusion Criteria

The Beck Depression Inventory possesses guiddinies used for identifying
individuals experiencing a current depressive e@sdhus, individuals had to score 14 or above
in order to be included in the currently depresgedip. In addition, self-report of the Structured
Clinical Interview for the DSM-IV-TR allowed for éhassessment of current and past major
depressive episodes. Therefore, this questionnaisealso used to identify individuals for the
currently depressed group based on DSM-IV-TR catéthese individuals must have
consistently experienced at least five of the degive symptoms for at least a two week period.
In addition, one of these symptoms must includeelged mood or a loss of interest in
pleasurable activities.

Individuals in the previously depressed group vedse selected through the BDI-Il and

self-report of the Structured Clinical Interview the DSM-IV-TR. Previously depressed
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participants had to meet criteria for a previougamdepressive episode based on DSM-IV-TR
criteria. In other words, these individuals ha@talorse the past experience of five of the DSM-
IV-TR depressive symptoms for at least a two weskogal. Again, one of these symptoms must
have included depressed mood or a loss of intargdéasurable activities. However, individuals
in the previously depressed group must have sci8ext below in order to meet inclusion
criteria.

In order to meet criteria for the control grouprtigpants had to score 7 or below on the
BDI-1I. Furthermore, these individuals must have@sed the experience of only 3 or fewer of
the DSM-IV-TR criteria depressive symptoms.
M easur es
Demographic Questionnaire

Individuals answered questions pertaining to themographic information. Specifically,
these questions asked about age, gender, sociortosiatus, education level, and race or
ethnicity. Of the 90 participants in the final sde)®b7% (n=51) were female and 43% (n=39)
were male. The average age of participants wag¥ {$8=1.62) with a range of 18 through 30
years. Finally, the majority of participants debed themselves as Caucasian (74%; n=67),
while the remaining race representation was 7.8%c#&h American (n=7), 7.8% Asian (n=7),
4.4% Hispanic (n=4), and 5.6% other (n=5). Paréinip did not significantly differ with respect
to age, gender, ethnicity, educationramome (see Table 1).
Beck Depression Inventory Second Edition

The second edition of the Beck Depressive Inven®DI-II; Beck et al., 1996) was
used to select participants eligible for the stadg to assess the severity of depressive

symptoms. The BDI-Il is a 21-item self-report maasand is one of the most common
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guestionnaires used to assess depressive symptwhviduals are asked to respond to each item
based on a 0 to 3 scale in order to indicate thenéxo which they have experienced a number of
depressive symptoms within the past two weeks.&Scon the BDI-II can range from 0 to 63.
Beck, Steer, and Brown (1996) suggested that sshi@dd be interpreted based on the
guidelines that scores below 14 indicate minimalrdssion, scores between 14 and 19 indicate
mild depression, scores between 20 and 28 indmatierate depression, and scores above 28
indicate clinically severe depression. The BDl-dsldemonstrated good test-retest reliability, a
great degree of convergent validity and adequateridiinant validity (Beck et al., 1996).
Structured Clinical Interview for the DSM-IV-TR

The Structured Clinical Interview for the DSM-IV-TRNon-patient Edition (SCID-I/NP;
First et al., 2002) is a commonly used semi-stmactunterview that assists clinicians in making
DSM-IV-TR diagnoses. It consists of individual méekicorresponding to both Axis | and Axis
Il disorders and each of the different classessdrders. Questions related to each disorder help
guide the interviewer through the process of detang whether the examinee meets criteria for
a diagnosis. Thus, depression was also assessedjthparticipants self-report of the unipolar
depression section of the mood module. This sglbteversion contains 17 questions which ask
participants to indicate whether they have expesdrspecific depressive symptoms. The
instructions tell participants to answer the gquesibased on a time that they felt depressed, or
during the period of time that they felt the wafgshey have experienced more than one episode
of depression. For each symptom, participants laceasked to indicate the duration of the
symptom and when the symptom occurred. Therefetereport of this SCID module allows for
the identification of either past or present degiresepisodes. Questions are also included that

ask about present medical conditions, use of maditg bereavement, and bi-polar symptoms.
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Ruminative Responses Scale

The Response Styles Questionnaire (RRS; Nolen-$tve& & Morrow, 1991) is a
measure designed to identify and assess four cayhes that individuals often use in response
to depression. Thus, the questionnaire is compo$éaur separate subscales which each assess
one of the following coping styles: rumination, td€tion, problem solving, and dangerous
behaviors. The RRS is a 22-item subscale of thedtee Styles Questionnaire (RSQ; Nolen-
Hoeksema & Morrow, 1991) commonly used to assgsscés of depressive rumination. This
scale assesses how often individuals engage iousresponses during a negative mood state.
Each item is scored on a four-point scale wherpareses indicate 1 = “almost never,” 2 =
“sometimes,” 3 = “often,” and 4 = “almost alway3his scale has demonstrated good test-retest
reliability (Nolen-Hoeksema, Parker, & Larson, 13%hd good internal consistency (Nolen-
Hoeksema & Morrow, 1991). The RRS also possesssguate convergent and predictive
validity (Butler & Nolen-Hoeksema, 1994; KuehneMgeber, 1999).
Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index (PSQI; Buydsa.e1989) is a self-report
guestionnaire used to assess sleep quality. Thé stR{gctively measures seven domains of
sleep: subjective sleep quality, sleep latencgsbiuration habitual sleep efficiency, sleep
disturbances, use of sleep medication, and daydyeginction. Individuals are asked to respond
to 19 items based on the past month only. Scoeethan used to create a global sleep score
ranging from 0 to 21, with scores of 5 or abovaaating poor sleepers. The PSQI has been
shown to have good internal consistency and adedest-retest reliability (Buysse et al., 1989).
The PSQI has also demonstrated high degrees oeogemt validity (Backhaus et al., 2002).

Emotion Regulation Questionnaire
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The Emotion Regulation Questionnaire (ERQ; Grosk#&n, 2003) is a 10-item
guestionnaire measuring the habitual use of emaoégulation strategies in response to both
negative and positive affect. The measure considtgo sub-scales which assess individual use
of cognitive reappraisal and expressive suppres#iem responses are based on a 7-point scale
and range from “strongly disagree” to “stronglyesi’ Previous research has shown good
internal consistencies, test-retest reliabilitaas] also demonstrated convergent and discriminate
validity (Gross & John, 2003). Therefore, this gi@maire is considered to be a valid and
reliable measure of these strategies.

The Emotion Amplification and Reduction Scales

The Emotion Amplification and Reduction Scales (H§ Hamilton et al., 2009) is an
18-item self-report questionnaire used to assegsdividual's emotion regulation abilities,
specifically through the amplification or reductiohemotional responses. Items are rated on a
4-point scale ranging from 1 = “not at all truenoé” to 4 = “very true for me.” Scores on the
TEARS can range between 18 to 72. TEARS has denadedthigh levels of criterion validity
and internal consistency (Hamilton et al., 2009).

Diet Questionnaire

The Diet Questionnaire is an 8-item self-report suea developed for the purposes of the
current study. It is intended to assess whetheintfigidual has been adhering to a healthy or
unhealthy diet over the past month. Individualspesented with a list of types of foods and
instructed to indicate how often they consume tHosds. Food categories include fruits,
vegetables, whole grains, healthy fats, fast foedserts or sweets, fatty foods, and junk food.

Examples of foods applicable to the category apgiged for each grouping of food other than
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fruits and vegetables. Item responses are basadguoint scale and range from “not at all true”
to “extremely true.” This questionnaire providesiba Healthy Diet and Unhealthy Diet score.

It is important to note that there were many prasly existing measures designed for the
assessment of diet quality, which were consideseddge within the current study. However,
many of these instruments were designed for usieeiigontext of eating disorders or obesity.
Additionally, there are also numerous scales, suiscthe Food Frequency Questionnaire, that
produced the desired diet quality ratings, yety tlvere all too lengthy for the purposes of this
study. It was only after an extensive search thaturrent measure was designed.

Profile of Mood States-Short Form

The Profile of Mood States-Short Form (POMS-Skacham, 1983) is a self-report
measure that was used to assess participant’spstsiteve and negative affect. This 37-item
instrument consists of a list of descriptive wotltist convey a range of feelings. Participants
were instructed to consider their feelings durimg past 24 hours and mark each one-word
adjective to indicate how accurately that item degss a mood-state they have experienced
during this time period. The scale ranges from 8 tor each item, with O indicating that the
item was “not at all” accurate in describing how farticipant felt, and 4 indicating that the item
is “extremely” accurate. Results have indicated tha POMS-SF possess good psychometric
properties similar to those of the original 65-itB@MS. Furthermore, internal consistency
estimates of the POMS-SF scales range from .88ltorherefore, the POMS-SF is considered
to be a useful alternative to the original POMS$hase is little loss in validity and reliability
(Shacham, 1983).

This measure also contains an 8-item depressiostale that specifically measures the

individual's depressed mood-state. Psychometrmrimétion has indicated that the validity of
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the POMS-SF Depression subscale is not signifigdover than the Depression subscale from
the original POMS questionnaire. Although the POBFSDepression subscale possess slightly
lower internal consistency (POMS = .95, POMS-SB3),.this scale has still been
recommended for use.

Go/No-Go Task

Participants also completed a go/no-go comput&ntdisch allows for the effective
study of cognitive inhibition within individuals &iiting depressive symptoms (Murphy et al.,
1999). In this design, participants were presentigadl one word at a time, either a target or a
distracter. This go/no-go paradigm used emotionadlgnt stimuli as the targets and distracters.
Participants were instructed to evaluate the vaarithe target word as being either positive or
negative for words that appeared in green letldrsy were also instructed to not respond to
distracter words that appeared in red letters. Tinusach trial, the target words appeared in
green letters and the distracter word appearegdnetters.

Response times and responses for each trial wieetea through E-prime. These
response times are considered to be a valid measthre inhibitory processing of emotional
information. The words used in this design weredeld from the Affective Norms for English
Words (ANEW) database which was developed to pegaidet of normative words rated on
emotional valence (Bradle§ Lang, 1999). The negative and positive wordshkai@nced to be
similar on emotional valence, arousal and word tlenghe final set of 150 positive words had
an average valence ratingM&7.725 ED=0.43), an arousal rating M=5.64 §D=1.01), and
the average word length wis=6.38 SD=1.70). Whereas the final set of 150 negative words
had an average valence ratingwf2.34 SD=0.43), an average arousal ratingwt5.66

(SD=1.03) and the average word length W&s6.23 SD=1.62).
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Exactly 70% of the words appeared in green letteith, 35% being negatively valenced
words and 35% being positively valenced words. fEmeaining 30% appeared in red letters,
with 15% being negatively valenced words and 15%dpositively valenced words. Each trial
was designed so that a word was presented onrbensfor 150 ms. Once the word was
removed, a fixation cross appeared for 1500 mgidqznts were instructed to respond to each
word as quickly as possible. Each participant cetegal 300 trials, for a total of 150 negative
words and 150 positive words. This computer task tpproximately 8.25 minutes.

Procedure

Participants were recruited through the psychoktggy pool prescreening which
included questions from both the BDI-Il and SCIDHP. After meeting the researcher, all
individuals read and signed an informed consentlwhicluded the study description. Then,
participants completed the BDI-1l and the SCID-8PRider to determine eligibility. Participants
who did not meet criteria were dismissed and awhtde appropriate number of credits.
Participants who met criteria for the clinicallypdessed, formerly depressed, or the never-
depressed control group completed the computemiask

Participants were seated in front of a computeriasiluctions were displayed on the
monitor. They were then be presented with two woadarget and a distractor, and asked to
evaluate the valance of the target word as beihgrepositive or negative. Participants first
completed 3 practice trials, allowing the resear¢tbeonfirm that they understood the
instructions. They then completed the remaining t8@0s. Upon completion of the computer
task, participants completed the RSQ, the PSQIER@ and the Appetite and Diet Scalea
randomized order. Finally, participants were ddbdeand dismissed. The entire session lasted

between 45 and 60 minutes for the majority of pgréints.
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Results
Statistical Analyses

All of the administered questionnaires were usetthéprimary analyses, except for the
SCID-SR which was used solely to determine resealiglbility and to categorize participants
into the appropriate group (depressed, previouspressed, or never-depressed). Analysis of
variance (ANOVA) and chi square tests were usemtder to examine group differences in age,
gender, ethnicity, education, and income. In addjtANOVAs were conducted in order to
determine whether group differences existed onadutlye constructs of interest. All significant
ANOVAs were followed up with post-hoc Tukey’s tests

It was decided priori that reaction time analyses would exclude anystirawhich the
participant responded incorrectly to the norme@ne¢ of the word. In order to evaluate whether
any of the groups demonstrated a bias in respamsefor negative versus positive words, a
mixed 3 x 2 ANOVA was employed, consisting of eedntevel between subjects factor for
depression status (non-depressed, previously degateand currently depressed) and a two-level
within-subjects factor for word valence (negatipesitive). Analyses also examined errors of
commission during no-go trials with red words. Télisment of whether the participants
responded despite being instructed not to is werakesl as the measure of inhibition. Thus,
analyses investigated whether any of the groupsrhagher rates of errors of commission.

In order to evaluate the possible relationshipg/beh the variables of interest, Pearson
Product Moment correlations were calculated betvesam of the self-report measures and with
the errors of commission. These calculations werelacted across the currently-depressed and
control participants, as well as for both of thesbvidual groups.

Descriptive infor mation
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Mood and Affect

A one-way between-subjects ANOVA was conductectamare POMS-SF scores in
control, previously-depressed, and currently-degg@<onditions; results indicated that there
were statistically significant differences amongugs,F(2, 87) = 17.85p < .001. Post hoc tests
showed that the currently depressed gravip=(59.07) endorsed a significantly higher total
mood disturbance score than either of the othargg@see table 1). In addition, the total mood
disturbance of the previously depressed grddip 37.90) was elevated above that of the control
group M = 26.40), although this was not a statisticallyngigant difference. Analysis of the
depression subscale of the POMS-SF indicated #sepce of a statistically significant
difference F(2, 87) = 19.07p < .001, such that currently depressed participandsrsed
significantly higher state depressiavi € 10.33) than previously depressed participaits (
3.93) and control participantsi(= 1.43). However, there was no statistically siigaift
difference between the control and previously degad groups.
Primary Analyses

Shapiro-Wilk tests were conducted on each of tmabkes of interest, for the control,
previously-depressed, and currently depressed graujprder to test whether the data fit a
normal distribution. This data screening revealad the control group possessed a slightly non-
normal distribution of RRS scores. All other dadidwed a normal distribution. Therefore,
normalization transformation techniques were ngiied to data from the remaining variables of
interest.

Further investigation of the control group RRS ssaevealed a slight positive skew,
skew = .49, which falls below the generally accdm@bsolute cutoff value of 2. In addition, the

data possessed an absence of outliers and kurtdsiated that the departure from normality
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was not extreme (kurtosis = .98). Although, ANOVAI® relatively robust to violations of this
assumption, th€& test can be affected by small or unbalanced sasipés. However, given that
there were an equal number of participants acnasgpg and the current study’s sample size, it
was unlikely that the ANOVA's power was significgnteduced. Therefore, it was determined
that analysis through a one-way ANOVA was apprderiar these data without the use of
transformation techniques.
Rumination

Not surprisingly, the ANOVA on the RRS scores réedaignificant differences across
groups,F(2, 87) = 50.47p < .001. Specifically, the control groum(= 33.60) had statistically
significantly lower rumination scores than the poegly depressed group(= 50.07) and the
currently depressed groul! & 60.10). Furthermore, the previously depressedmatso
endorsed significantly lower rumination than therently depressed group.
Sleep

Analyses of the PSQI demonstrated that there vedatiatically significant difference
between groups as determined by one-way ANOWR; 87) = 11.88p < .001.The currently
depressed groupA = 8.27) possessed significantly higher globalskemores than the
previously depressed groui € 6.03) or the control group/A(= 4.67). No significant difference
existed between the control and previously depdegsaups.
Emotion Regulation

ANOVAs were used to examine group differences ath the cognitive reappraisal and
expressive suppression subscales of the ERQ.mstef cognitive reappraisdt(2, 87) =
9.71,p < .001, statistically significant differences weoeihd using follow-up Tukey’s tests

between the both the currently depressed gribup 26.87) and the control groupl = 32.43),
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as well as between the currently depressed grodip@aviously depressed groud € 31.30).
However, no statistically significant differenceistgd between the control and previously
depressed group. In terms of expressive suppressidn8d7) = 4.31p = .016, a statistically
significant difference was found between the cutyethepressed groupA = 15.47) and control
group M = 12.10). No other significant differences wererfd.

The ANOVA on the TEARS emotional amplification ses revealed a significant effect
of Group;F(2, 87) = 3.19p = .046. Specifically, the currently depressed gr(Mp= 2.43)
endorsed significantly lower levels of emotionalgification on the TEARS than the control
group M = 2.87). The previously depressed groMp=2.67) did not demonstrate statistically
significant differences from either of the otheogps. Furthermore, differences were revealed
on TEARS emotional reduction scores as W&, 87) = 7.33p = .001. Both currently
depressed\ = 2.27) and previously depressed participaiits-(2.49) also reported
significantly lower levels of emotional reductidman control participantsV{ = 2.94). The
currently depressed and previously depressed gdidpst demonstrate a significant difference
in use of emotional reduction.
Diet

Significant differences were not found betweendtwetrol group, the previously
depressed group, and the currently depressed grothe healthy subscale of the diet
guestionnaire. Likewise, there were no statistycsijnificant differences found among the
groups on the unhealthy subscale of this questicaina
Computer Task Analyses

A 3 (depression status: nondepressed, previoegisedsed, and currently depressed) x 2

(word valance: positive, negative) ANOVA revealgghgicant main effects for both Group,
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F(2, 14679) = 78.03) < .001, and Valancé;(1, 14679) = 243.58 < .001, but no significant
interaction. Means are listed in Table 2. In teohsalence, participants were quicker to identify
positive words than negative words. Regarding despoe status, both currently-depressed and
previously-depressed individuals responded morekfjuto emotional words than healthy
controls. However, there was no statistically digant difference in response time between
previously-depressed and currently-depressed patits.

Analyses also examined errors of commission durmgo trials with red words. A chi-
square test revealed that a significant differemndgsted between groups in the number of
responses to red worc;é; (2, N=740) = 12.76p = .002. Follow-up tests revealed that control
participants committed a greater number of errbrmmission for positively valanced words
than did previously depressed or currently deprepsagticipants (see Figure 1). Whereas, for
negatively valanced words, the currently depregseticipants made greater rates of errors of
commission (see Figure 2).

Relation Between Variables of Interest

In order to evaluate possible relationships betwesatn of the variables of interest,
Pearson Product Moment correlations were calcula¢ddeen each of the self-report measures
and the errors of commission across the samplerdgf@ and currently-depressed participants.
Results indicated that rumination was significactlyrelated with sleep, cognitive reappraisal,
expressive suppression, emotional amplification, @motional reduction. In addition, sleep was
positively associated with expressive suppressimohreegatively associated with cognitive
reappraisal and emotional amplification. Cognitigappraisal was also related to the emotion
regulation strategies of emotional amplificatior @motional reduction. In addition, emotional

amplification was positively correlated with ematad reduction. Not surprisingly, healthy diet
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was negatively correlated with unhealthy diet, anrdbition of positive information was
correlated with inhibition of negative informatiofll other correlations were non-significant
(see Table 3).

As demonstrated, sleep was related to a numbéeofdriables of interest. Thus, in order
to fully examine the sleep component, the PSQIdwasled into the seven comprising subscales
which were then correlated with the other varialoleimterest (see Table 4). Subjective sleep
guality was positively related to rumination, enoo&l suppression, and unhealthy diets, and also
negatively related to cognitive reappraisal andt@mnal amplification. Sleep latency was
significantly related to rumination and emotionappression. Daytime dysfunction was
positively related to rumination, and emotional @@ssion, and negatively related to cognitive
reappraisal, emotional amplification and emotiaedluction. Both sleep duration and sleep
disturbances were positively correlated with rurtiora In addition, habitual sleep efficiency
was related to unhealthy diets.

Next, Pearson Product Moment correlations wereutatied within the control and
currently-depressed participant groups. For theérobgroup, healthy diets were negatively
correlated with unhealthy diets and emotional sepgion (see table 5). The inhibition of
positive information was positively associated wathotional reduction and the inhibition of
negative information. Lastly, cognitive inhibitiah negative information was associated with
rumination. Again, the PSQI subscales were coedlatith the other variables of interest.
Although the overall PSQI score was unrelated bewotiepressive variables for the control
group, a few subscales did exhibit associations {sdle 6). Subjective sleep quality was

positively correlated with emotional suppressiarg aegatively correlated with emotional
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amplification and healthy diets. Habitual sleepogéhcy was negatively related to healthy diets.
Lastly, daytime dysfunction was associated with g#omal reduction.

In the currently depressed group, emotional anggalifon is positively correlated with
cognitive reappraisal and healthy diets. Ruminasamegatively correlated with both the
inhibition of negative information and the inhiloiti of positive information. Like the other
groups, the inhibition of positive information wassociated with the inhibition of negative
information. No other correlations were significanthin groups (see table 7). In terms of the
PSQI subscales, habitual sleep efficiency was ipelitassociated with the inhibition of positive
and negative stimuli and unhealthy diets (see T@pl8leep latency was also related to
emotional suppression.

Regression Analyses

In order to further examine the relationship betwtdese variables of interest,
hierarchical linear regression analyses were cdeduacross the control and currently-depressed
groups. For each regression model, group statuentased at Step 1. Eight sets of regressions
were conducted that used: (a) rumination, (b) slé®pcognitive reappraisal, (d) emotional
suppression, (e) emotional amplification, (f) eranél reduction, (g) cognitive inhibition of
positive stimuli, and (h) cognitive inhibition okgative stimuli as the dependent variables. The
remaining variables of interest were used as pt@di@and were entered in Step 2 for each
regression model. Diet was excluded from all reg@sanalyses because there were no
significant group differences for either the heglthh unhealthy subscale.

For the rumination regression, group status predictimination in step R=.81,F(1,

53) = 102.24p < .01 accounting for 65% of the variance in RR&ltstores. In step 2, the sleep,

emotional regulation, and cognitive inhibition \adyles were entered into the equati@r, .87,
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F(8, 46) = 17.81p < .01 accounting for 72% of the variance in RR&ltstores. However, the
only variable that has a significant unique conttiin to the prediction of rumination was
cognitive reappraisal (see Table 9).

For the second regression, group status preditgeg s step 1R = .53,F(1, 53) =
20.69,p < .01 accounting for 27% of the variance in PS@ltscores. In step 2, the rumination,
emotional regulation, and cognitive inhibition \&bies were entered into the equati@r, .62,
F(8, 46) = 3.54p < .01 still accounting for only 27% of the variannd®?SQI total scores.
Additionally, none of the variables had a uniquatdbution for the prediction of sleep (see
Table 10).

For the cognitive reappraisal regressia, .53,F(1, 53) = 20.43p < .01 group status
accounted for 27% of the variance in step 1. Ip &ehe rumination, sleep, cognitive inhibition
and the remaining emotional regulation variablesvemtered into the equatidR= .65,F(8,

46) = 4.18p < .01 and accounted for 32% of the variance in tovgnreappraisal scores (see
Table 11).

For the emotional suppression regressi®n,.35,F(1, 53) = 7.60p < .01 group status
accounted for 11% of the variance in step 1. Ip &ehe rumination, sleep, cognitive inhibition
and the remaining emotional regulation variablesevemtered into the equatidR= .57,F(8,

46) = 2.70p < .01 and accounted for 20% of the variance in @nat suppression scores. Both
emotional amplification and emotional reduction laslgnificant unique contribution to the
prediction of emotional suppression (see Table 12).

For the emotional amplification regressi®&®y .32,F(1, 53) = 5.99p < .01 group status

accounted for 9% of the variance in step 1. In &edpe rumination, sleep, cognitive inhibition

and the remaining emotional regulation variablesevemtered into the equatidR= .63,F(8,
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46) = 3.80p < .01 and accounted for 29% of the variance in enat amplification scores.
Emotional suppression, emotional reduction, andctgnitive inhibition of positive information
all had a significant unique contribution to thedliction of emotional amplification (see Table
13).

For the emotional reduction regressi®¥ .42,F(1, 53) = 11.60p < .01 group status
accounted for 16% of the variance in step 1. Ip &ehe rumination, sleep, cognitive inhibition
and the remaining emotional regulation variablesvemtered into the equatidR= .66,F(8,

46) = 4.32p < .01 and accounted for 33% of the variance in @nat reduction scores.
Emotional suppression, emotional amplification, #melcognitive inhibition of positive
information all had a significant unique contrilmustito the prediction of emotional reduction (see
Table 14).

For the cognitive inhibition of positive stimuligeessionR = .06,F(1, 53) = .20ns
group status accounted for 1% of the varianceap &t In step 2, the rumination, sleep,
emotional regulation and cognitive inhibition ofgagive stimuli variables were entered into the
equationR = .91,F(8, 46) = 28.80p < .01 and accounted for 80% of the variance. Ematio
reduction, emotional amplification, and the cogmtinhibition of negative information all had a
significant unique contribution to the predictionirhibiting positive stimuli (see Table 15).

For the cognitive inhibition of negative stimulgressionR = .01,F(1, 53) = .01ns,
group status accounted for 1% of the varianceap &t In step 2, the rumination, sleep,
emotional regulation and cognitive inhibition ofgitose stimuli variables were entered into the
equationR = .91,F(8, 46) = 25.90p < .01 and accounted for 79% of the variance. Thg on
variable that has a significant unique contributicas the inhibition of positive stimuli (see

Table 16).
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Overall, these analyses revealed that ruminationah@lationship with cognitive
reappraisal, and cognitive reappraisal is alsdedlto emotional amplification. Suppression is
related to both emotional amplification and reductiEmotional amplification is related to
emotional reduction and the inhibition of positiméormation. Emotional reduction is also
linked to the inhibition of positive informationaktly, the inhibition of positive information and
the inhibition of negative information are related.

Discussion

The purpose of the present study was to extendque research by examining
rumination, cognitive inhibition, emotion regulaticsleep and diet in order to determine whether
these constructs are related to one another ioahext of depression. As expected, results
indicated that the currently depressed individuagsrted higher levels of rumination, worse
sleep quality, less frequent use of cognitive reaigpl, more frequent use of emotional
suppression, and lower amplification and reductibemotional responses as compared to the
control group. These findings are consistent withvpus literature indicating that individuals
with depression are more likely to engage in rutmameand have difficulties with sleep (Nolen-
Hoeksema et al., 1994; Gregory et al., 2011). $emsrhow emotional suppression has been
identified as a particularly harmful emotion redida strategy, as compared to cognitive
reappraisal, these results also support previoakniys that depression is associated with
dysfunctional emotion regulation (Ehring, FiscHechnulle, Bosterling, & Tuschen-Caffier,
2008). In addition, since depressed individual®regal a decreased ability to either intensify or
reduce emotional responses, this further supploetgdiea that these individuals have difficulties
effectively regulating their emotions.

Although there were no statistically significantfeiiences among groups on the healthy

or unhealthy subscales of the diet questionndire worth mentioning that the currently
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depressed group endorsed the lowest consumptioeatthy foods, as well as the highest
consumption of unhealthy foods. Further, this latkignificant differences may in part be due
to the nature of the diet questionnaire utilizethis study. It is possible that an extended likert
scale may have elicited increased accuracy andhility in participants’ responses, which is
turn, may have generated increased F values. Aligaty, use of a more comprehensive food-
frequency questionnaire would likely have resultedigher validity and reliability, which could
have increased statistical power.

This research study also aimed to identify whetiteup differences exist in the degree
of these depressive correlates among individuats avh currently depressed and those who
have been previously depressed. Our results revédad¢ previously depressed individuals
endorsed lower levels of rumination than curredépressed individuals; yet, these scores were
also significantly higher than that of the contrdlkis supports prior suggestions that previously
depressed individuals may exhibit thinking pattestéch resemble the patterns demonstrated
during a current depressive episode (e.g., Segélakvs, Teasdale, & Gemar, 1996). Previously
depressed individuals demonstrated better sledpgyjaad more frequent use of cognitive
reappraisal than currently depressed individualsthiermore, we found no difference in the
frequency of use of expressive suppression, oalbiigy to use emotional amplification or
reduction, among currently and previously depresséigtiduals. Thus, a critical and
unanticipated difference between the two groupladinding that previously depressed
participants sleep better and more often employ#reficial strategy of cognitive reappraisal,
as compared to their depressed counterparts. Howmexiously depressed participants

displayed a trend for higher levels of expressiygpsession and decreased ability to amplify or
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reduce emotional responses, suggesting that maiael@omnotional reactivity may still
characterize this population despite the use ohitivg reappraisal.

Our results revealed that both currently-depressedpreviously-depressed individuals
responded more quickly to emotional words thanthgalontrols. Interestingly, all three groups
identified positive words more quickly that negatwords. The finding indicates the presence of
a processing bias for positive words in non-dem@ssdividuals which is consistent with
previous findings (Siegle et al., 2001). Howeverrently and previously depressed participants
also responded faster to positively valanced wtrds negatively valanced words, which
contrasts with previous research demonstratings for negative information in depression
(Siegle et al., 2002).

Regarding errors of commission, we found that a@dgarticipants had difficulty
inhibiting the processing of emotionally positivéarmation, which again demonstrates the
existence of a positive processing bias for norrekged individuals. However, our results also
demonstrate impairments in the inhibition of negastimuli in individuals with current
depressive symptomology, which is consistent witbrgdindings (Joormann & Gotlib, 2010).
This result provides further support for Joormar(2804) hypothesis of cognitive inhibition,
which suggests that depression may be charactdrizad inhibitory deficit for negative
information, in the context of emotional informatiprocessing. In other words, it is likely that
depressed individuals have a decreased abilitystordbit from mood-congruent input.

Across the control and currently-depressed paditis, rumination was significantly
related to sleep which is consistent with previtdings (Thomsen, Mehlsen, Christensen, &
Zachariae, 2003). It is likely that rumination &etes emotional and cognitive arousal which in

turn, makes it more difficult to fall asleep andneases sleep disturbances. Similarly, higher
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levels of rumination were associated with lowelelswof cognitive reappraisal, emotional
amplification, and emotional reduction, as welhagher levels of emotional suppression. This
result is again consistent with previous reseanggssting that suppression is positively
correlated with rumination (Wenzlaff & Luxton, 2003verant Kamholz, Sloan, & Brown,
2011). Taken as a whole, these findings indicaeeimotional regulation is not only related to
rumination, but also suggest that use of maladasirategies (e.g., suppression) may lead to
increased rumination, whereas the use of functistmategies (e.g., cognitive reappraisal) is
associated with lower levels of rumination.

Our results also showed sleep to be significasdlyelated with cognitive reappraisal,
emotional suppression, and emotional amplificatidigher levels of cognitive reappraisal were
generally associated with better overall sleepigu&@imilarly, increased ability to use
emotional amplification was also related to betiegrall sleep quality. Whereas, higher levels of
emotional suppression were associated with poatenadl sleep quality. These results could
suggest that certain emotion regulation strategiediate the relationship between depressed
mood and sleep problems. Dysfunctional emotiorglegion may generate increased emotional
arousal and elevated cognitive distress, whichempmantly disrupts sleep patterns. Lastly, a
positive association was found between the beréfdiility to amplify one’s emotions and the
ability to reduce one’s emotions.

In terms of specific sleep symptoms, poor subyectieep quality was associated with
higher rumination, increased emotional suppressind,unhealthier diets. Whereas, when
subjective sleep quality was described as betterwas related to increased use of cognitive
reappraisal and the beneficial ability to amplifgaions. Similarly, daytime dysfunction is

positively correlated with rumination and emotiosappression, and negatively correlated with
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cognitive reappraisal, emotional amplification, amdotional reduction. Thus, it is likely that as
maladaptive emotional regulation strategies arel@yed, daytime dysfunction increases.
Whereas when beneficial emotional regulation stiateare employed, daytime dysfunction
decreases. Habitual sleep efficiency was alsoeeliat unhealthy diets, such that diets become
increasing unhealthy as habitual sleep becomesanurg inefficient. Rumination was also
positively related to both sleep duration and skdisfurbances. That is, as rumination increases,
sleep disturbances increase and sleep duratiopahss.

The inhibition of positive information was posgiy associated with the inhibition of
negative information within each of the individgmbups. Interestingly, the currently depressed
participants exhibited a lack of correlation betw#ge consumption of healthy foods and the
consumption of unhealthy foods. For control pap@aits, there was a negative relationship
between these two variables within this study. €fexlings suggest that reduced consumption
of unhealthy foods indicates increased consummtidrealthy foods, and vice versa, for these
participants. Yet, this relationship does not eaisbng depressed individuals.

Within the control group, more frequent use of 8oral suppression was associated
with decreased consumption of healthy food itenie ability to inhibit negative information
was also positively related to rumination. Singghler inhibition scores indicate decreased
inhibition (more errors of commission), this likeduggests that an increased ability to inhibition
negative input leads to reductions in ruminatiothimi never depressed individuals. Decreased
inhibition of positive information was also relatedincreased use of beneficial emotional
reduction. In the previously depressed group, emnatisuppression was negatively associated

with the advantageous use of emotional amplificat&gain, this seems to suggest that
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previously depressed individuals continue to stieiggth effectively regulating their emotions,
despite their recovery.

Subjective sleep quality was positively associatetd emotional suppression and
negatively associated with emotional amplificatéord healthy diets for this group. Again this
indicates that poor subjective sleep quality relateincreased emotional suppression. Whereas,
the use of emotional amplification and the incrdasensumption of healthy foods correlates
with better sleep quality. It also appears thatitiseeased consumption of healthy foods relates
to the increased efficiency of habitual sleep. lyastaytime dysfunction was negatively
correlated with emotional reduction. This indicatest as beneficial emotional reduction
increases, daytime dysfunction decreases.

For currently depressed participants, emotionalldication was positively correlated
with cognitive reappraisal and healthy diets. Thding likely reflects decreased use of both
emotion regulation strategies and the infrequetakim of healthy foods among individual with
depression. Furthermore, frequent rumination reledea lack of cognitive inhibition for
emotionally valent stimuli within the present grodjhis finding is consistent with theories
proposing that an inability to restrict negativeormation from working memory sets the stage
for rumination within depression (Hertel, 1997; thnann, 2010). There is likely a strong link
between these two factors such that cognitive ihbibdeficits permit depressed individuals to
attend to mood-congruent material which then atdv#ghe tendency to ruminate. For the sleep
subscales, poor habitual sleep efficiency wasedlad unhealthy diets, such that as consumption
of unhealthy foods increases, one’s sleep becoessfficient. Additionally, poor habitual
sleep efficiency was positively correlated wittaal of inhibition of both positive and negative

stimuli. This likely indicates that for those widlepression, as the ratio of time spent in bed
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versus time spent asleep worsens, these individualsequently have decreased abilities to
inhibit emotional stimuli. Lastly, sleep latency svaositively associated with emotional
suppression. Thus, as emotional suppression iresetige length of time that one requires to fall
asleep also increases.

In comparing correlations between groups, a nurabpatterns should be considered.
For instance, there was a greater association bata@gnitive reappraisal and rumination for
the currently depressed participants than for cbpiarticipants. This likely indicates that as use
of cognitive reappraisal decreases among thoseandhdepressed, rumination subsequently
increases. Therefore, this finding can be connectegbpraisal theory which states that an
individual's appraisal of a situation or event isat/ generates the affective response they
experience (Lazarus, 1991). The use of cognitigppeaisal in response to negative material has
been found to cause decreases in negative affgctRehards & Gross, 2000). If individuals
with current depression are less likely to emplay strategy, then there is reason to believe that
the resulting negative affect may trigger a rumugatesponse.

As mentioned, the ability to inhibit negative infieaition was positively related to
rumination among control participants. Yet, thoshileiting current depressive symptoms
demonstrated a strong negative correlation. Thigkates that for healthy individuals, the
inhibition of negative information may be effectivereducing rumination. However, for those
who are depressed, deficits in cognitive inhibitiead to increased rumination. Again, once
negative information enters working memory this rfesd to a process of rumination.
Additionally, when we examine the relationship betw emotional reduction and rumination
across these groups, we see that the control glispfays a very slight positive correlation and

the currently-depressed group has some negativelabon. This seems to indicate that as
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depressive symptoms arise, a relationship is foroetadeen these variables. Specifically, for
depressed individuals, increases in ruminatiorstede to decreases in the beneficial use of
emotional reduction. Likewise, this pattern is sé®rcognitive reappraisal and unhealthy diets.
The control group shows no correlation, while tbheently-depressed group shows a negative
correlation. Within the presence of depressive sgmp, it is likely that as cognitive reappraisal
decreases, consumption of unhealthy foods increases

For control participants we also see a correldbernveen overall sleep quality and
healthy diets, yet this correlation does not efxisthe depressed group. This suggests that
increased sleep disturbances may lead to a lowsdrof healthy foods. This is consistent with
previous research demonstrating that individuals ddn not receive enough sleep are less likely
to eat adequate amounts of healthy foods (Garauldt, 2011). This may suggest that for those
who have never been depressed, increased sleapdistes or decreased sleep quality may lead
to unhealthy food cravings or increased impulsigsrrelated to food choices.

Lastly, a correlation was seen between the inlibitf negative information and
emotional reduction for the control participant$yoifhis may indicate a link between these two
factors, such that the inhibition of negative inptecludes the need to effectively reduce one’s
emotions. Thus, it is likely that healthy individsiavho are able to remove negative stimuli from
working memory have less need to employ the styatdégmotional reduction. Whereas, there
was no significant relationship observed betweesehwo factors for the currently-depressed
group. Therefore, the presence of deficits in thétg to inhibit this information, in those who
are depressed, does not seem to indicate the sactese of this emotion regulation strategy.

Additionally, rumination was shown to be relatedhe inhibition of both positive and

negative information for those who are currentlpréssed, but only related to the inhibition of
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negative information among healthy individuals. $hindividuals with depression show a
unique association between rumination and the itawbof positive information. While this
finding may be surprising, it indicates that runtioa, by nature, may be characterized by the
processing of negative information. Whereas, dejpwasnay instead be characterized by the
inability to inhibit any emotionally valanced cu@$erefore, the disinhibition of negative
information may lead to rumination among those \@hodepressed, as well as those who have
never been depressed.

Overall, the present study also found that preiedepressed individuals still seem to
be plagued by difficulties effectively regulatifgetr emotions. These participants endorsed
significantly higher levels of rumination than hibgl participants. In addition, those who were
previously-depressed showed similar levels of esgive suppression, emotional amplification,
and emotional reduction to those who are curretiélgressed. This indicates that these coping
strategies continue to resemble those of depresdadduals despite the absence of depressive
symptomology. It may be that such difficulties phgse individuals at an increased risk for
depressive relapse. If so, improving emotion retjuastrategies within this population may
help to maximize recovery and prevent future redaps

A number of regression analyses were also conductedier to further examine any
relationships between the variables of intereser@\; these analyses revealed that rumination
was related to cognitive reappraisal, which wassstent with the correlational analyses. The
link between these two emotion regulation strategigggests that as rumination increases, the
use of cognitive reappraisal decreases regardfesspoession status. Cognitive reappraisal was
again confirmed to be positively related to theddmmal use of emotional amplification.

Additionally, emotional amplification was again faiito be linked to emotional reduction, such
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that increases in one strategy leads to increage iother. Lastly, the inhibition of positive
information and the inhibition of negative infornuat were again positively related. This
suggests that as one’s ability to inhibit negastmnuli increases, the ability to inhibit positive
stimuli also increases, and vice versa.

These regressions also revealed suppression tedgatively related to emotional
amplification and positively related to emotionatluction. Not surprisingly, this suggests that
individuals who use emotional suppression arellksly to use emotional amplification, but
more likely to use emotional reduction. Emotiomalpdification was found to be negatively
related to the inhibition of positive informatiofherefore, individuals who are able to
beneficially amplify their emotions, show more of @bility to inhibit positive information.
Furthermore, emotional reduction was also posiiliaked to the inhibition of positive
information. This suggests that individuals who @bé to beneficially reduce their emotions,
may show more of an ability to inhibit positive anfnation. In sum, a number of depressive
processes, theorized to underlie and maintain dejae, were found to be associated in the
present study. Although we cannot ascertain caetaionships based on the present results, it
is clear that many of these dysfunctional variablesrelated to higher levels of maladaptive
factors and lower levels of adaptive factors (alprupted sleep is related to poor dietary
quality, frequent rumination correlated with inftesmt cognitive reappraisal). However,
regardless of how these variables interact, ik&dy that they reinforce each other within the
context of depression.

As discussed, each of these depressive symptomschas potential maintenance
variables. The interaction of such variables wauidoubtedly influence the duration of the

depressive disorder. In addition, if these dysfiomatl processes do underlie and maintain the
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depressive state is may be important to address itnéreating the disorder. For example,
targeting symptoms which interact with other probl@reas may assist in achieving a larger
reduction in overall symptoms than do strategies tidwrget distal or extraneous symptoms.
These findings can be viewed as an important Irstep since identifying the relationship
between symptoms and those that prolong the depness particular, would help us to develop
more effective intervention strategies.

Limitations and Future Directions

This study possessed several limitations which lshioe acknowledged. Although
depression symptoms were assessed through twasepagasures, a self-report version of the
Structured Clinical Interview for the DSM-IV-TR wassed in the interest of time. Therefore, the
diagnoses of currently depressed and previouslyedepd are not definitive in terms of a Major
Depressive Episode. It is thus possible that tlkegnt findings might differ from studies in
which depressive status is confirmed by a strudtdragnostic interview.

Although the results of the current study yieldghs$s concerning which depressive
variables are linked, we cannot discern the naifitbe relationship between constructs. These
variables almost certainly interact, but we cardeiermine if certain symptoms develop first
and instigate the formation of subsequent symptami these constructs are concurrently
generated and then build upon or intensify eachroffuture studies should attempt to use a
longitudinal design to further clarify how theseiaales are related both within and out of a
depressive episode.

It is also worth mentioning that although indivitkigormally diagnosed with bi-polar
disorder were excluded from enroliment in this gfuathers were subsequently excluded from

analyses if they endorsed symptoms consistenthidgiolar disorder. However, such decisions
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were made subjectively rather than by standardieé¢affs, such as through the use of the bi-
polar module of the SCID-I/NP. Furthermore, in arttereduce the likelihood of including
confounding variables, the present study assessedifrent medical conditions, use of
psychiatric medications, bereavement, and bi-pojarptoms. Yet, in future analyses, careful
consideration should be made to determine whettditianal variables would be appropriate to
use as exclusion criteria.
Conclusions

The present study examined the relationships lestwemination, sleep, diet, emotion
regulation, and cognitive inhibition in the contektcurrent and previous depressive
symptomology, which revealed several potentiallpamant findings. First, deficits in the
inhibition of negative stimuli were observed withndividuals with current depressive
symptomology which confirms previous theories. Tégults also suggested that maladaptive
emotional reactivity may be a remnant of previausctioning among those with a past history
of depression, as the current sample demonstratetan regulation trouble despite their lower
levels of depressive symptoms. Finally, interestiagelations were revealed within the control
and currently-depressed groups as well. Notabhthie currently depressed group, frequent
rumination was related to a lack of cognitive intidm. This suggests that cognitive inhibition
deficits may permit this population to attend toadecongruent material which then
subsequently activates the tendency to ruminatee@tional patterns also indicated that as use
of cognitive reappraisal decreases among thoseanddepressed, rumination subsequently
increases. In turn, such increases in ruminat@mstate to decreases in the beneficial use of
emotional reduction. Furthermore, within the preseof depressive symptoms, it is likely that

as cognitive reappraisal decreases, consumptiantwalthy foods increases. Although
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replication is needed, the results from this stdeyonstrate the existence of relationships
between depressive constructs. Future studiesdhather explore these relationships in order
to gain a more clear understanding. Identifyingréationship between factors that prolong the
depressive state would be an important step ireasing our knowledge of risk and causality,
the disorder itself, and potentially help us depeatwore effective intervention strategies. Such
research would also shed light on the processmfdsive maintenance — an area largely

overlooked within the literature.
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Table 1: Summary of Participants” Descriptive Characteristics

Tablel

56

Controls Previously Currently All
Depressed Depressed Participants

M(SD) M(SD) M (D) M(SD)
N 30 30 30 80
Age 19.48 (1.33) 18.98 (0.66) 19.37 (3.89) 19.47 (1.62)
Gender (M'F) 14/16 20010 17/13 51/3%
Caucasian/White 76.7% 60% 86.7% 74.4%
African American 13.3% 6.7% 3.3% 7.8%
Asian 6.7% 10.0% 6.7% 7.8%
Hispanic 3.3% 6.7% 3.3% 4.4%
Other Ethnicity 16.7% 5.6%
BDL-II Score 1.87(2.03) 6.30 (3.68) 18.6 (4.77) 8.92 (7.99)
Number of DSM 0.60(0.96) 6.27(1.17) 7.03(1.2%9) 4.63(3.10)
depressive symptoms
POMS-SF 26.40 37.50 55.07 41.12
POMS-SF: 1.43 3893 10.62 5.23

Depression subscale

BDI-II: Beck Depression Inventory — 11
DSM: Diagnostic and Statistical Manual of Mental Disorders

POMS-SF: Profile of Mood States — Short Form
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Table?2

Table 2:
Mean Reaction Times for Group and Valance on the Computer Task in milliseconds

Walance:
Positive Negative Total
M (SD) M(SD) M(SD)
All participants 521.7(218.4) 578.7(221.5) 548.2 (221.6)
Group:
Control Previouslv-Depressed Currently-Depressed
Participants Participants Participants
M (SD) M(SD) M (SD)

All words 579.7(219.9) 529.8(211.7) 533.5(230.1)
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Table3

Table 3: Summary of Pearson’s correlations between variables of interest across the sample of control and currently-depressed
participants.

ERS PsSQI ERQ-CR ERQ-ES TEARS-EA TEARS-ER Diet-H Diet-U Cl-Posttive
PO 0.52%*
ERQ-CR -0.56** -0.31*
ERQ-ES 0.20* 0.34* -0.09
TEARS-EA -0.32* -0.27* 0.40** -0.23
TEARS-ER -0.46%* -0.24 0.31* 0.04 0.36%*
Dhet-H -0.17 -0.13 0.15 -0.21 0.23 0.10
Dhet-U 0.19 0.25 -0.19 -0.03 -0.04 -0.03 -0 33w
CI-Positive 0.00 0.12 -0.19 -0.14 -0.12 0.16 -0.01 0.01
(C1-Negative 0.09 0.10 -0.10 -0.0d -0.26 0.03 -0.08 -0.18 (.80

Note: BRS: Response Styles Questionnaire; PSQI: Pittsburgh Sleep Quality Index; ERQ-CR: Emotion Regulation
Questionnaire — Cognitive Reappraisal; ERQ-ES: Emotion Regulation Questionnaire — Expressive Suppression;
TEARS-EA: The Emotion Amplification and Reduction Scales — Emotion Amplification; TEARS-ER: The Emotion
Amplification and Reduction Scales — Emotion Reduction; Diet-H- Diet Questionnaire — Healthy Subscale; Diet-U- Diet
Questionnaire — Unhealthy Subscale; CI-Positive — Cognitive Inhibition of Positive Information; CI-Negative —
Cognitive Inhibition of Negative Information

*indicates p <0.05; ** indicates p<0.01.
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Table4

Table 4: Sunumary of Pearson’s comelations between vanables ofinterest and PSQI subscales across the sample of contrel and
currently-depressed participants.

Subjective Slesp Slesp Habitual Slesp Slesp Usze of Sleeping Daytime
Slesp Quality Latency Duration Efficiency Disturbances Medication Drysfunction

RES 0.30%= 0.30% 0.35%= 0.18 0.26% 0.09 0.50%*
ERQ-CE. 0.36%* 009 025 0.06 012 0,01 0.41%#
ERQ-ES 0.27% 0.41%* 0.25 0.03 0.12 0.05 0.26*
TEAES-EA -0.33% 021 005 0.03 0.16 0,07 A0.39%#
TEARS-ER 0.16 0.13 0.07 0.06 0.10 015 0.51%#
Dist-H -0.16 -0.09 0.00 011 011 004 -0.03
Diet-17 0.27% 0.07 020 0372 0.07 -0.06 0.05
Cl-Positive 0.05 -0.08 0.14 022 0.03 0.19 -0.06
CI-Negative 0.19 0.14 0.16 0.10 0.12 -0.07 -0.02

Note: BES: Response Styles Questionnaire; PEQI: Pittsburgh Sleep Cuality Index; ERQ-CE: Emotion Eegulation
Ciestionnaire — Cognitive Feappraizal; ERQ-ES: Emotion Regulation Questionnaire — Expressive Suppression;
TEARS-EA: The Emotion Amplification and Feduction Scales — Emotion Amplification; TEARS-EE.: The Emotion
Amplification and Beduction Scales — Emotion Feduction; Diet-H: Diet Questionnaire — Healthy Subscale; Diet-11: Diet
Ciestionnaire — Unhealthy Subscale; CI-Positive — Cognitive Inhibition of Positive Information; CI-Negative —
Cognitive Inhibition of Negative Information

*ndicates p < 0.03; ¥**indicates p < 0.01.
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Table5

Table 5: Summary of Pearson’s correlations between variables of interest for control participants.

EERS PE0I ERQ-CE. ERQ-ES TEARS-EA TEARS-EE  Diet-H Diet-I  CI-Positive
PEQI 023
ERQ-CR -0.14 0.06
ERQ-ES 0.11 0.36 0.05
TEARS-EA -0.09 -0.08 0.24 -0.13
TEARS-ER 0.08 -0.24 0.18 0.06 0.36
Diet-H -0.10 -0.34 0.13 -0 4 g -0.03 -0.16
Diet-TU 0.13 0.16 -0.02 0.33 -0.17 0.33 -0.56%*
CI-Positive 0.33 -0.07 -0.30 -0.20 -0.11 0.39* 0.00 -0.07
CI-Negative 0.38* -0.04 -0.31 -0.23 -0.07 0.35 0.10 -0.11 0.90**

Note: RRS: Response Styles Questionnaire; PSQI: Pittsburgh Sleep Quality Index; ERQ-CR: Emotion Regulation
Questionnaire — Cognitive Beappraisal; ERQ-ES: Emotion Regulation Questionnaire — Expressive Suppression;
TEARS-EA: The Emotion Amplification and Reduction Scales — Emotion Amplification; TEARS-ER: The Emotion
Amplification and Reduction Scales — Emotion Reduction; Diet-H: Diet Questionnaire — Healthy Subscale; Diet-1J:
Diet Questionnaire — Unhealthy Subscale; CI-Positive — Cognitive Inhibition of Positive Information; CI-Negative —
Cognitive Inhibition of Negative Information

*indicates p < 0.05; ** indicates p < 0.01.
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Table6

Table 6: Summary of Pearson’s correlations between variables of interest and PSQI subscales for control participants.

Subjective Sleep Sleep Habitual Sleep Sleep Use of Sleeping Daytime

Sleep Cuality Latency Duration Efficiency Disturbances Medication Dysfunction
RES 011 0.01 028 0.16 0.20 0.12 0.17
ERQ-CE 0.14 0.13 0.00 0.13 0.19 0.06 0.20
ERQ-ES 0.36% 0.16 0.29 0.29 -0.13 0.03 0.13
TEARS-EA 0.42% 0.09 0.19 032 0.00 0.20 0.33
TEARS-ER 0.21 024 0.33 0.02 0.16 -0.14 0.53%*
Diet-H -0.40%* 0.06 0.36 0.51%* 0.26 0.11 0.03
Diet-T7 027 0.04 0.18 0.13 0.23 -0.08 011
CI-Positive 0.08 0.02 0.14 -0.24 0.07 -0.03 015
CI-Negative 0.07 0.04 0.17 022 007 0.06 -0.13

Note: RRS: Response Styles Questionnaire; PSQL: Pittsburgh Sleep Quality Index; ERQ-CR: Emotion Regulation
Questionnaire — Cognitive Reappraisal; ERQ-ES: Emotion Regulation Questionnaire — Expressive Suppression;
TEARS-EA: The Emotion Amplification and Reduction Scales — Emotion Amplification; TEARS-ER: The Emotion
Amplification and Reduction Scales — Emotion Reduction; Diet-H: Diet Questiomnaire — Healthy Subscale; Diet-U: Diet
Questionnaire — Unhealthy Subscale; CI-Positive — Cognitive Inhibition of Positive Information; CI-Negative —
Cognitive Inhibition of Negative Information

*Indicates p < 0.05; ** indicates p < 0.01.
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Table7

Table 7: Summary of Pearson’s correlations between variables of interest for currently-depressed participants.

ERS PEQI ERQ-CE ERQ-ES TEARS-EA TEARS-ER  Diet-H Diet-I  CI-Positive
PSQI 0.04
ERQ-CE -0.30 -0.13
ERQ-ES 0.01 0.12 0.13
TEARS-EA 0.00 -0.14 0.37+* -0.14
TEARS-ER .26 0.16 0.03 0.35 0.16
Diet-H -0.10 0.07 0.06 -0.02 0.38* 0.22
Diet-U 0.35* 0.21 -0.23 -0.23 0.17 0.06 -0.15
CI-Positive .44 0.20 -0.09 -0.15 -0.11 0.05 -0.05 0.20
CI-Megative 0.43* 0.19 -0.08 -0.13 -0.10 0.03 -0.06 0.19 0 Qg**

Note: RRS: Response Stvles Questionnaire; PSQI: Pittsburgh Sleep Quality Index; ERQ-CR: Emotion Regulation
Questionnaire — Cognitive Reappraisal; ERQ-ES: Emotion Regulation Questionnaire — Expressive Suppression;
TEARS-EA: The Emotion Amplification and Reduction Scales — Emotion Amplification; TEARS-ER: The Emotion
Amplification and Beduction Scales — Emotion Reduction; Diet-H: Diet Questionnaire — Healthy Subscale; Diet-U:
Diet Questionnaire — Unhealthy Subscale; CI-Positive — Cognitive Inhibition of Positive Information; CI-Negative —
Cognitive Inhibition of Negative Information

*indicates p = 0.05; ** indicates p < 0.01.
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Table8

Table 8: Summary of Pearson’s correlations between variables of interest and PSQI subscales for currentlyv-depressed
participants.

Subjective Sleep Sleep Hakbitual Sleep Sleepl Use of Sleeping Davtime

Sleep Quality Latency Duration Efficiency Disturbances Medication Dysfunction
EES 0.07 011 0.04 0.16 0.00 031 019
ERQ-CE 023 -0.04 022 0.01 018 020 012
ERQ-ES 0.03 0.47%* 0.10 0.19 0.12 -0.06 0.03
TEARS-EA 013 017 -0.04 0.00 016 0.03 020
TEARS-ER n.19 0.20 n.19 0.08 0.16 0.02 018
Diet-H 0.01 -0.06 025 0.12 030 0.01 0.07
Diet-U 020 0.02 0.14 045% 021 012 019
CI-Positive 0.01 017 0.13 0.44% 0.08 023 -0.09
CI-Megative -0.02 0.16 0.13 0.435% 0.05 023 0.13

Note: RRS: Response Stvles Questionnaire; PSQI: Pittsburgh Sleep Quality Index; ERQ-CR: Emotion Regulation
Questionnaire — Cognitive Reappraisal; ERQ-ES: Emotion Regulation Questionnaire — Expressive Suppression;
TEARS-EA: The Emotion Amplification and Reduction Scales —Emotion Amplification; TEARS-ER: The Emotion
Amplification and Reduction Scales — Emotion Reduction; Diet-H: Diet Questionnaire — Healthv Subscale: Diet-U: Diet
Questionnaire — Unhealthy Subscale; CI-Positive — Cognitive Inhibition of Positive Information; CI-Negative —
Cognitive Inhibition of Negative Information

*indicates p <0.05; **indicates p < 0.01.
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Table9

Tahle O

Summary of Hierarchical Regression Analyses for the Prediction of Rumination controlling
for Group Status (N = 80}

Sum of
Made| Squares df Meaan Square F Sig.
1 Regrassion 11344756 1 113447586 102.246 oon®
Residual 5880.626 53 110.955
Tatal 17225.382 54
2 Regressian 13020.796 B 1627.589 17.807 ooo®
Residual 4204586 46 91404
Tatal 17225 382 54 I
Predictor B SEB p 7
step 1: Group Status 13.25 1.41 0.78 0.00
Step 2:
PSQI Global 0.83 0.49 0.15 0.10
ER(Q Emotional Suppression 0.07 0.32 0.02 0.82
ERQ Cognitive Reappraisal -0.61 0.28 020 0.04
TEARS Amplification -0.45 252 -0.02 0.86
TEARS Reduction -3.14 2.32 -0.13 0.18
Cognitive Inhibition Positive -1.30 0.93 -0.26 0.14
Cognitive Inhibition Negative 1.88 1.04 0.30 0.08

Note: Rt = 0.597 for Step 1; AR2 = 0.036 for Step 2. B = unstandardized coefficient. SEB =
standard error. p = standardized coefficient.
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Table10

Summarv of Hierarchical Regression Analvses for the Prediction of Sleep controlling for

Group Status (N = 60).

Surmn of
Madal Squares df Mean Square F Sig.
1 Reqression 161.953 1 161 953 20,6494 _ooo®
Residual 414.774 53 7.826
Total 576,727 54
2 Regression 219686 8 27461 3538 .0na®
Residual 357.041 46 7.762
Tatal 576.727 54
Predictor B SEB P P
Step 1: Group Status 1.72 0.38 0.53 0.00
Step 2:
BRS Total Score 0.07 0.04 .38 0.10
ERQ Emotional Suppression 0.15 0.09 022 0.11
ERQ Cognitive Reappraisal 0.00 0.09 0.00 0.99
TEARS Amplification 0.16 D.73 0.03 0.83
TEARS FReduction 0.26 0.6% 0.06 071
Cognitive Inhibition Positive 0.05 0.28 0.05 0.87
Cognitive Inhibition Negative 0.04 0.31 0.04 089

Note: R2=0.267 for Step 1; AR2= 0.006 for Step 2. B = unstandardized coefficient. SEB =
standard error. p = standardized coefficient.
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Table1l

Table 11
Summary of Hierarchical Regression Analyses for the Prediction of Cognitive Reappraisal
controlling for Group Status (N = 60).

Sum of
Madsal Squares df Mzan Square F Sia.
1 Regression 489180 1 489.180 20.434 ook
Residual 1268.820 53 23940
Total 1758.000 54
2 Regression 740175 8 92522 4181 001°
Residual 1017.825 46 22127
Total 1758.000 54
Predictor B SEB p P
Step 1: Group Status -2.98 0.66 -0.53 0.00
Step 2:
RRS Total Score -0.13 0.07 -0.48 0.04
PSQI Score 0.00 0.25 0.00 0.99
ERQ Emotional Suppression 0.15 0.15 0.13 0.33
TEARS Amplification 219 1.20 0.26 0.07
TEARS Reduction -D0.03 1.18 -0.01 0.97
Cognitive Inhibition Positive -0.10 0.47 -0.06 0.84
Cognitive Inhibition Negative 0.31 0.53 0.16 0.56

Note: B2 = 0.109 for Step 1; AR2 = 0.092 for Step 2. B=unstandardized coefficient SEB =
standard error. P = standardized coefficient.
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Table 12
Summary of Hierarchical Regression Analyses for the Prediction of Emotional Suppression
controlling for Group Status (N = 60).

Sum of
Madel Squares df Mean Square F Sia
1 Regrassion 167402 1 167 4492 7547 oog®
Residual 1168435 53 22.046
Total 1335827 54
2 Regression 426729 g 53.341 2699 016"
Residual 909,198 45 19.765
Total 1335.827 54
Predictor B SEB p P
Step 1: Group Status 75 0.63 0.35 0.01
Step 2:
RRS Total Score 0.02 0.07 0.06 0.82
PSQI Score 0.37 0.23 0.24 0.11
ERQ Cognitive Reappraisal 0.14 0.14 0.16 0.33
TEARS Amplification -2.62 1.11 -0.35 0.02
TEARS Beduction 2.37 1.04 0.35 0.03
Cognitive Inhibition Positive -0.45 0.44 -0.30 0.31
Cognitive Inhibition Negative 017 0.30 0.10 0.74

Note: R2=0.109 for Step 1; AR2 = 0.092 for Step 2. B =unstandardized coefficient. SEB =
standard error. p = standardized coefficient.
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Table 13
Summary of Hierarchical Regression Analvses for the Prediction of Emotional Amplification
controlling for Group Status (N = 60).

Surn of
Model Squares d Mean Square F Sia.
1 Regression 2432 1 2432 5091 o1g®
Residual 1.7 53 406
Total 23.9449 54
2 Regression 9534 g 1.182 3.803 .002°¢
Residual 14.415 46 3
Total 23.548 54
Predictor B SEB p P
Step 1: Group Status -0.21 0.0% -0.32 0.02
Step 2:
RRS Total Score -0.00 0.0t -0.04 0.86
PSQI Score 0.01 0.03 0.03 0.83
ERQ Cognitive Reappraisal 0.03 0.02 0.27 0.07
ERQ Emotional Suppression -0.04 0.02 -0.31 0.02
TEARS Reduction 0.33 0.13 0.38 0.02
Cognitive Inhibition Positive -0.11 0.05 -0.57 0.04
Cognitive Inhibition Negative 0.05 0.06 022 D.41

Note:R2=0.085 for Step 1; AR2 = 0208 for Step 2. B =unstandardized coefficient. SEB =
standard error. p = standardized coefficient.
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Table 14
Summarv of Hierarchical Regression Analvses for the Prediction of Emotional Reduction
controlling for Group Status (N = 60).

Sum of
Madel Squares f Maan Square F Sig
1 Regrassion 5149 1 5144 11.601 oot
Residual 23523 53 444
Total 28.6M 54
2 Regression 12,305 8 1.538 4.323 0oe
Residual 16.367 46 356
Total 28.6M 54
Predictor B SEB p P
Step 1: Group Status -0.31 0.09 -042 0.00
Step 2:
RRS Total Score -0.01 0.01 -0.30 0.18
PSQI Score 0.01 0.03 0.05 071
ERQ Cognitive Reappraisal 0.00 0.02 -0.01 0.97
ER(Q Emotional Suppression 0.04 0.02 0.29 0.03
TEARS Amplification 0.37 0.15 0.34 0.02
Cognitive Inhibition Positive 0.13 0.06 0.60 0.03
Cognitive Inhibition Negative -0.10 0.07 -0.37 0.15

Note: R =0.164 for Step 1; AR2 = 0166 for Step 2. B =unstandardized coefficient. SEB =
standard error. p = standardized coefficient.
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Table 15

Summarv of Hierarchical Regression Analvses for the Prediction of Cognitive Inhibition of
Positive Stimuli controlling for Group Status (N =60},

Surn of
Madel Squares df Mean Square F 3ig.
1 Reqression 2281 1 2281 149 B57°
Residual 606.519 53 11.444
Total 508.800 54
2 Regression 507.469 f 63.434 28.796 .000®
Residual 101.331 46 2.203
Total £08.200 54
Predictor B SEB p p
Step 1: Group Status -0.20 046 -0.08 0.66
Step 2:
RES Total Score -0.03 0.02 -0.18 0.14
PSQI Score 0.01 0.08 0.01 0.87
ERQ Cognitive Reappraisal -0.01 0.05 -0.02 0.84
ER(Q) Emotional Suppression -0.05 0.05 -0.07 0.31
TEARS Amplification -0.79 037 -0.16 0.04
TEARS Reduction 080 0.35 0.17 0.03
Cognitive Inhibition Negative 1.00 0.08 0.85 0.00

Note:R2 = 0.015 for Step 1; AR2 = 0.790 for Step 2. B=unstandardized coefficient. SEB =
standard error. p = standardized coefficient.
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Summary of Hierarchical Regression Analvses for the Prediction of Cognitive Inhibition of

Table 16

Negative Stimuli controlling for Group Status (N = 60).

Surn of
Madel Squares df Mean Square F Sig.
1 Regression 055 1 055 Kl 935°
Residual 435,381 53 B.234
Total 436.436 54
2 Regression 357137 8 44642 25.896 ano®
Residual 79.299 46 1.724
Total 436.436 54
Predictor B SEB p P
Step 1: Group Status 0.03 0.39 0.01 0.54
Step 2:
RRS Total Score 0.04 0.02 0.22 0.08
P5QI Score 0.01 0.07 0.01 0.8%
ERQ Cognitive Reappraisal 0.02 0.04 0.05 0.56
ERQ Emotional Suppression 0.01 0.04 0.03 0.74
TEARS Amplification 0.28 0.34 0.07 041
TEARS Reduction -0.46 032 -0.12 0.15
Cognitive Inhibition Positive 0.79 0.06 0.93 0.00

Note: R2=0.003 for Step 1; AR2 = 0.784 for Step 2. B —unstandardized coefficient. SEB =
standard error. p = standardized coefficient.



Figure 1: Errors of commission during no-go trials for positively valanced words. Higher values

Figurel

indicate a greater number of errors of commission.
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Figure2

Figure 2: Errors of commission during no-go trials for negatively valanced words. Higher values
indicate a greater number of errors of commission.

Number of Errors of Commission

70 -

a0 -

50 -

40 -

30 -

20

10 4

0 -

Previously Depressed

Group

Currently Depressed

73



