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Abstract Negative cognitive styles are an important

cognitive vulnerability for depression, but stability of

high cognitive risk, once developed, is unclear. The

current study examined stability of cognitive vulnera-

bility to depression in individuals at high and low

cognitive risk (extreme scores on both the CSQ and

DAS) over a 7-year period from late adolescence

through early adulthood. Cognitive vulnerability

showed high relative stability, as evidenced by the

moderate to high correlation (rs = 0.62) between

cognitive risk status at study onset and at final assess-

ment 7 years later. Consistent with stability, subgroups

were identified using growth mixture modeling, and

most cognitively high-risk (62.22% for CSQ, 68.89%

for DAS) and low-risk (55.05% for CSQ, 57.96% for

DAS) participants showed stable trajectories of cogni-

tive vulnerability. Despite this overall pattern of

stability, small mean group changes were found, and a

minority of participants showed changing trajectories,

consistent with regression toward the mean. Predictors

of change and implications for risk for depression in

high- and low-risk individuals are discussed.

Keywords Cognitive vulnerability � Depression �
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Once an individual develops vulnerability to depres-

sion, can it change without intervention? According

to cognitive theories of depression (Abramson et al.

1989; Beck 1967), some individuals have a charac-

teristic way of negatively interpreting life events that

provides risk for depression, and this vulnerability

appears to coalesce and become fully operational

during adolescence (Gibb and Alloy 2006; Hankin

and Abramson 2001; Hyde et al. 2008). The current

study examines stability of cognitive vulnerability to

depression in individuals at high and low cognitive

risk during the transition from late adolescence, when

this vulnerability already has developed, to early

adulthood, a critical developmental period (Arnett

2000).

Cognitive Theories of Depression

Hopelessness theory (Abramson et al. 1989); Beck’s

(1967) theory of depression are both vulnerability-

stress models in which a cognitive pattern serves as a
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vulnerability that interacts with negative events to

predict depression. In hopelessness theory, the cog-

nitive vulnerability is a negative cognitive style, or

the tendency to make inferences that negative life

events have stable and global causes, have significant

negative consequences for the future, and are indic-

ative of negative self-characteristics. This negative

cognitive style interacts with the experience of

negative life events to predict hopelessness, the

proximal cause of depression in hopelessness theory.

In Beck’s theory of depression, the cognitive

vulnerability is a negative self-schema containing

dysfunctional attitudes involving themes of loss,

failure, worthlessness, and inadequacy. When this

self-schema is activated by negative life events, it leads

to specific negative cognitions, or automatic thoughts,

that are negative generalizations about the self, world

and future (the negative cognitive triad). In Beck’s

theory, the negative cognitive triad leads to depression.

Both conceptualizations of cognitive vulnerability

to depression have received empirical support in

numerous cross-sectional and prospective studies (see

Abramson et al. 2002, for review). In general,

empirical work indicates that both dysfunctional

attitudes and negative cognitive style precede depres-

sive episodes, as well as interact with negative life

events to predict depression (although with some

exceptions, e.g., Lewinsohn et al. 2001).

Continuity and Change of Cognitive Vulnerability

Cognitive vulnerability is influential in the develop-

ment of depression, but in order to fully understand

the vulnerability, it is helpful to explore whether the

vulnerability is stable or changes over time. Few

studies have examined relative stability of dysfunc-

tional attitudes, the cognitive vulnerability in Beck’s

theory. Adult studies have found moderate to high

stability of dysfunctional attitudes in depressed

patients over time (r = 0.53 for 10–12 months;

Dysfunctional Attitude Scale, DAS; Farmer et al.

2001) or during treatment and post-treatment follow-

up (r = 0.65 for 16 weeks, r = 0.76 for 18 months;

DAS; Zuroff et al. 1999). Non-depressed adults

showed high stability of dysfunctional attitudes as

well (r = 0.70 for 10–12 months; DAS; Farmer et al.

2001). We are aware of only one study of stability of

dysfunctional attitudes prior to adulthood, which

found low stability in adolescents aged 11–17

(r = 0.34 for 5 months; child dysfunctional attitude

scale, CDAS; Hankin 2008).

Several studies have examined relative stability of

attributional style or negative cognitive style, the

cognitive vulnerability in hopelessness theory, during

different developmental time periods. Cognitive

vulnerability appears to be relatively unstable in

childhood (r = 0.37 for 6 months, r = 0.29 for

1 year; children’s attributional style questionnaire,

CASQ); however, by third, fourth or fifth grade, the

hypothesized diathesis-stress interaction is detectable

(Gibb and Alloy 2006; Nolen-Hoeksema et al. 1992).

Indeed, attributional style appears to solidify during

adolescence (r = 0.41-0.66 for 6- and 12-months;

CASQ; Hankin 2008, Garber and Flynn 2001, Nolen-

Hoeksema et al. 1992) and shows moderate to high

stability during high school (r = 0.51 for 2 years,

adolescent cognitive style questionnaire, ACSQ;

Hankin and Abramson 2002), college (r = 0.80 for

1 year; cognitive style questionnaire, CSQ; Alloy

et al. 2000), and across the adult lifespan (r = 0.54

for 52 years; attributional style questionnaire, ASQ;

Burns and Seligman 1989).

The most comprehensive study of developmental

stability of attributional style assessed children of

three age cohorts longitudinally over 4 years using

the CASQ (Cole et al. 2008). Results indicated that

attributional style is cross-sectionally consistent

across situations for children ages 7–14. However,

attributional style first emerged as a trait-like factor at

ages 9.5–14.5. Additionally, the predicted diathesis-

stress interaction was first detectable at ages 12.5–

13.5.

Overall, cognitive vulnerability begins to show fairly

high relative stability during adolescence, such that

individuals maintain their level of vulnerability relative

to peers. However, does cognitive vulnerability show

mean level stability or change developmentally

over time? That is, regardless of whether individuals

maintain relative rank in vulnerability, is there a

developmental shift in vulnerability overall? Previous

studies have found mixed results, with a meta-analysis

of cross-sectional studies indicating differences in

attributional style in different developmental stages

(ASQ, CASQ and CSQ; Mezulis et al. 2004), but other

studies finding no mean change over time in adolescents

(CASQ; Garber et al. 2002) and adults (DAS; Zuroff

et al. 1999). Inferences from the latter two studies are
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complicated by use of a high-risk population (children

of depressed mothers) and a post-treatment sample,

respectively. Understanding the role of cognitive vul-

nerability in the development of depression requires

exploration of how the vulnerability functions once

developed across a full developmental time period and

without focused therapeutic intervention.

The transition from late adolescence to early

adulthood is an important developmental phase in

which to explore continuity and change in cognitive

vulnerability to depression. By this time, individuals

have an established level of cognitive vulnerability

(negative cognitive style; Alloy and Abramson 2007;

Hankin and Abramson 2001; Hyde et al. 2008). The

developmental phase from late adolescence to early

adulthood is characterized by experimentation and

change (Arnett 2000), and individuals are encounter-

ing many dramatic life events during this time.

Many factors that are associated with changes in

cognitive vulnerability, such as episodes of depres-

sion (Abramson et al. 2002) and repeated or chronic

negative events (Rose and Abramson 1992; Garber

and Flynn 2001; Gibb et al. 2001, 2004; Nolen-

Hoeksema et al. 1992) would be expected to occur

during this time period. Additionally, research sug-

gests that most personality change occurs in young

adulthood (Caspi et al. 2005). Thus, if cognitive

vulnerability does change in a naturalistic setting, the

transition from late adolescence to early adulthood is

a likely time frame for change to occur.

It is also important to explore the possibility of

subgroups with different change trajectories. Like

depression, cognitive vulnerability may be a hetero-

geneous construct. Indeed, development and changes

of negative attributional style or cognitive style are

influenced by numerous factors in addition to nega-

tive events and depressive episodes, such as genetic

factors (Schulman et al. 1993), temperament (Mezulis

et al. 2006), and parental cognitive style (e.g., Alloy

et al. 2001). Individuals may vary greatly in the

number of factors influencing their level of cognitive

vulnerability, and therefore may vary in stability of

cognitive vulnerability over time as some of those

factors change (e.g., parental influence) or continue to

exert influence (e.g., temperament). Additionally, if

some individuals have highly stable trajectories of

cognitive vulnerability while others fluctuate over

time, this information could inform further research

on how to distinguish these subgroups to best focus

interventions on those who show greatest continual

risk for depression.

The Current Study

The current study examined mean level of change

and relative stability of cognitive vulnerability to

depression longitudinally across approximately

7 years for individuals at high and low cognitive

risk for depression, based on both Beck’s theory and

hopelessness theory, from late adolescence to early

adulthood. Additionally, we examined whether sub-

groups exist within the sample showing different

change trajectories, and whether experience of an

episode of DSM-IV major depressive disorder

(MDD) or treatment modified change trajectories.

The current study explores stability of cognitive

vulnerability for individuals at high and low cognitive

risk, rather than stability of cognitive vulnerability

across a continuum. We chose this design because we

are particularly interested in stability as it relates to

risk for depression. This rationale is exemplified by

analogy to high blood pressure and risk for heart

disease. For the purposes of predicting heart disease, it

is useful to know whether individuals who have high

blood pressure at one time (and are therefore at

heightened risk for heart disease) will continue to have

high blood pressure (and continue to be at risk).

Similarly, for the purposes of predicting depression, it

is useful to know whether individuals who are high in

cognitive vulnerability (and are therefore at height-

ened risk for depression) will continue to be at risk

over time.

Additionally, the current study examines stability

of cognitive vulnerability in individuals at high and

low cognitive risk based on both Beck’s theory and

hopelessness theory. We chose these joint risk criteria

to maximize the potential risk conferred to partici-

pants in the risk groups.

We predicted several possibilities for mean change

over time. Although negative cognitive styles precede

and predict depression, they continue to be correlated

with depression once it is experienced (see Abramson

et al. 2002 for review). Thus, changes in level of

cognitive vulnerability over time may map on to

changes in depression rates from adolescence to

young adulthood. Previous research indicates a

dramatic increase in both depression rates (Hankin

et al. 1998) and negative attributional style (Mezulis
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et al. 2004) during adolescence. If this increase

continues into early adulthood, it is expected that

cognitive vulnerability would increase over time in

the sample. However, research on depression rates

beyond adolescence suggests that depression rates

may decrease across the college years (Wong and

Whitaker 1993) or that depressive symptoms

show high stability from adolescence to adulthood

(Lewinsohn et al. 2003). Although changes in

cognitive vulnerability may be consistent with

changes in depression prevalence, it is unclear from

the previous literature how depression rates change

during this time frame.

We predicted that experience of an episode of

MDD would be associated with higher levels of

cognitive vulnerability over time, and that treatment

would be associated with lower levels of cognitive

vulnerability over time. Predictions of subgroups in

the sample with unique trajectories are exploratory.

Method

Participants

Participants were from the cognitive vulnerability to

depression (CVD) project, a longitudinal, behavioral

high-risk study spanning approximately 7 years.

Participants were recruited at both Temple University

and the University of Wisconsin using a two-phase

screening procedure that was identical at both sites.

Details of and rationale for the selection procedure

are detailed elsewhere (Alloy and Abramson 1999).

In phase 1 of the screening process, 5,378 college

freshmen (2,438 at Temple University and 2,940 at

University of Wisconsin) completed the cognitive

style questionnaire (CSQ; Alloy et al. 2000), which

assesses the cognitive vulnerability featured in hope-

lessness theory, and the dysfunctional attitudes scale

(DAS; Weissman and Beck 1978), which assesses the

cognitive vulnerability featured in Beck’s theory.

Both the CSQ and DAS have been supported as

reliable and valid measures of cognitive vulnerability

to depression. The CSQ assesses the internality,

stability and globality of causal attributions, inferred

consequences, and implications about self-worth for

24 hypothetical negative and positive events. Coef-

ficient alpha (n = 5,378) for the negative event

composite was 0.88 and test–retest reliability over

1 year (n = 347) was r = 0.80 (Alloy et al. 2000) in

the CVD project.

The CSQ has also been validated in other studies

(see Haeffel et al. 2008, for a review). Haeffel et al.

(2005) found the CSQ had high internal consistency

in adolescents and adults (alpha = 0.93). Addition-

ally, scores on the CSQ predict inferences about

naturally occurring negative life events (Metalsky

et al. 1987, 1993; Alloy et al. 2000, 1997; Panzarella

et al. 2006), and high scores on the CSQ show the

predicted relationship with information-processing

deficits seen in depression. Finally, extensive support

for the CSQ has been found in the cross-sectional,

retrospective and prospective studies, including the

CVD project, which found a relationship between

cognitive vulnerability and depression (see Abramson

et al. 2002; Alloy et al. 2006 for reviews).

The DAS used in the CVD project was an

expanded form of the original scale that assessed

dysfunctional attitudes about perfectionism and con-

cern about others’ approval. The expanded version

had an additional 24 items, added to better assess

dysfunctional beliefs in achievement and interper-

sonal domains. Coefficent alpha (n = 5,378) was

0.90 and test–retest reliability over 1 year (n = 349)

was r = 0.78 in the CVD project (Alloy et al. 2000).

The DAS has also been validated in other studies.

Haeffel et al. (2005) found good internal consistency

(alpha = 0.88). Nelson et al. (1992) found that 73%

of participants with high DAS scores had indepen-

dently assessed depression versus 36% of participants

with low DAS scores. Finally, extensive support for

the DAS has been found in the cross-sectional,

retrospective and prospective studies, including the

CVD project, which found a relationship between

cognitive vulnerability and depression (see Abramson

et al. 2002; Alloy et al. 2006, for reviews).

Based on the initial screening, 619 potential high-

risk participants (261 at Temple University and 358

at University of Wisconsin) and 585 potential low-

risk participants (234 at Temple University and 351

at University of Wisconsin) were identified. To be

identified as high- or low-risk, participants at each

site had to score in the highest and lowest quartiles,

respectively, on both the DAS (high-risk item score

cut point C3.69 at Temple University and C3.81 at

University of Wisconsin; low-risk item score cut

point B2.60 at Temple University and B2.86 at

University of Wisconsin) and the composite CSQ for
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negative events (high-risk item score cut point C4.43

at Temple University and C4.50 at University of

Wisconsin; low-risk item score cut point B3.30 at

Temple University and B3.47 at University of

Wisconsin).

A randomly selected subset of high-risk and low-

risk participants who were younger than 30 years old

were recruited for phase 2 screening. There were 313

high-risk participants (167 at Temple University and

146 at University of Wisconsin) and 236 low-risk

participants (130 at Temple University and 106 at

University of Wisconsin) invited for phase 2 screening,

at which they completed an expanded schedule for

affective disorders and schizophrenia-lifetime (SADS-

L) interview (Endicott and Spitzer 1978) and also

several self-report measures of depression and psy-

chopathology, including the Beck depression

inventory (BDI; Beck et al. 1979). Participants with

current Diagnostic and Statistical Manual of Mental

Disorders (3rd edn., rev.; DSM-III-R; American Psy-

chiatric Association 1987) or research diagnostic

criteria (RDC; Spitzer et al. 1978) diagnosis of any

episodic or chronic mood disorder, current diagnosis of

any other Axis I disorder, current psychotic symptoms,

past history of mania, hypomania, bipolar disorder, or

cyclothymia, and serious medical illness were

excluded. Participants with a previous depressive

disorder who had remitted for a minimum of 2 months

were included in the sample if they met all other

criteria, based on logic that selecting cognitively

vulnerable participants with no history of a mood

disorder would inappropriately bias the sample to

include only those cognitively vulnerable participants

who were especially resistant to developing depression

(see Alloy et al. 2000 for elaboration of this logic).

The 209 high-risk (114 at Temple University and

95 at University of Wisconsin) and 207 low-risk (110

at Temple University and 97 at University of

Wisconsin) eligible participants who met phase 2

screening criteria were invited to participate in the

prospective phase of the study. Eighteen eligible

high-risk (14 at Temple University and 4 at Univer-

sity of Wisconsin) and 13 eligible low-risk (9 at

Temple University and 4 at University of Wisconsin)

participants refused participation in the prospective

phase of the study. Another 16 high-risk (15 at

Temple University and 1 at University of Wisconsin)

and 24 low-risk (20 at Temple University and 4 at

University of Wisconsin) were excluded from anal-

yses due to factors such as inability to locate

participant, five or more missed appointments, or

poor English-speaking ability.

The final sample included in the current analyses

consisted of 175 high-risk (85 at Temple University

and 90 at University of Wisconsin) and 170 low-risk

(81 at Temple University and 89 at University of

Wisconsin) participants. The samples at each site

were similar in CSQ and DAS scores, but differed on

ethnic composition, socioeconomic status (SES), age,

and screening BDI scores. A higher proportion of

Temple University participants were minorities, and

Temple University participants had lower mean

parental education and income, were older, and had

higher initial BDI scores than University of Wiscon-

sin participants (see Table 1 for sex, ethnicity, and

age demographic information; see Alloy et al. 2000,

for more details of cohort composition). Not all

participants completed all prospective assessments;

however, participants with missing data were retained

in the current analyses. See Table 2 for mean CSQ

Table 1 Demographic

information for final sample
UW TU

High risk Low risk High risk Low risk

Age (mean, SD) 18.10

(SD = 0.43)

18.14

(SD = 1.12)

18.78

(SD = 2.12)

19.99

(SD = 3.95)

Sex (% female) 69 67 66 68

Ethnicity (%)

Caucasian 96 92 64 53

African–American 0 3 17 31

Asian 0 2 5 1

Hispanic 0 1 2 5

Other/not specified 0 1 1 5
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and DAS scores for each risk group at each

assessment.

Procedure

Participants completed the CSQ and DAS question-

naires seven times: at initial screening (phase 1),

follow-up screening (phase 2), and then at approxi-

mately yearly prospective assessments over 5 years.

Participants also completed the SADS-L diagnostic

interview at phase 2 assessments and the SADS-

Change (SADS-C) every 6 weeks after that for

approximately 3 years. After that, participants com-

pleted SADS-C diagnostic interviews every

4 months.

Analysis

Correlation between initial and final cognitive risk

status and hierarchical linear modeling (HLM; Bryk

and Raudenbush 1987) were used to determine

relative stability and mean level of change, respec-

tively. HLM is a good fit to examine overall group

trajectories because it allows for missing data.

Growth mixture modeling (GMM; Nagin 1999) was

then used to examine subgroups. This technique is an

excellent fit for the study and for answering the

proposed research questions because it allows for

identification of distinct trajectories rather than just

an overall trend for all participants. Both HLM and

GMM also allow for determination of the factors that

predict group membership and any identified trajec-

tories, respectively. Current analyses included

experience of DSM-IV episode of MDD and receipt

of treatment occurring throughout the study as

predictor variables.

Additionally, GMM allows for calculation of the

percentage of the sample belonging to each trajectory

(Nagin 1999). GMM also accommodates missing

data, unequal intervals between assessment times and

different assessment periods for different participants,

all of which are important factors for examining data

from a longitudinal study like the CVD project.

Results

Relative Stability of Cognitive Vulnerability

Relative stability of cognitive vulnerability to depres-

sion for individuals at both high and low cognitive

risk was examined using correlation between risk

group membership at the beginning and end of the

study (approximately 7 years). Using the same cut

points for the CSQ and the DAS from original group

classification, participants were classified as high-,

moderate- and low-risk based on their scores from the

final cognitive vulnerability assessment. Again, par-

ticipants were classified as high- and low-risk only if

scores on both measures were in the upper or lower

quartile, respectively. The correlation between group

membership at the beginning and end of the study

was significant, rs = 0.62, p \ .001, indicating high

relative stability over the 7 years as participants at

high and low cognitive risk transitioned from late

adolescence to early adulthood. Correlations between

group membership at each time point showed similar

stability (see Table 3).

Another useful way to approach stability of CSQ

and DAS over time is to consider the sample sites

Table 2 Mean CSQ and DAS item scores at each assessment

High risk Low risk

CSQ DAS CSQ DAS

Assessment

1 M 5.08 4.41 2.77 2.24

SD 0.49 0.60 0.43 0.34

N 171 171 166 166

2 M 4.85 4.00 2.99 2.27

SD 0.72 0.77 0.68 0.49

N 174 175 170 170

3 M 4.78 3.70 3.29 2.35

SD 0.75 0.78 0.78 0.54

N 166 166 167 167

4 M 4.73 3.66 3.30 2.36

SD 0.82 0.81 0.83 0.55

N 152 150 154 153

5 M 4.63 3.64 3.32 2.34

SD 0.89 0.84 0.80 0.63

N 128 128 128 127

6 M 4.72 3.52 3.29 2.36

SD 0.86 0.79 0.81 0.67

N 96 97 115 116

7 M 4.68 3.65 3.29 2.32

SD 0.81 0.76 0.78 0.65

N 88 87 112 114
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separately, one as an initial sample and the second as

a replication. The correlation between group mem-

bership at the beginning and end of the study for

University of Wisconsin was significant, rs = 0.60,

p \ .001, and the replication in the Temple Univer-

sity sample was also significant, rs = 0.68, p \ .001.

Consistent with these correlations, the vast major-

ity of participants did not ‘‘change colors’’, or

transition to the other extreme risk group. Indeed,

only four participants (0.02% of high-risk partici-

pants) changed from high- to low-risk group status.

No participants changed from low- to high-risk group

status. Approximately 27% of all participants were

classified differently for final CSQ and DAS scores

than their original classification, with most of these

changing to a moderate risk level that did not meet

either high- or low-risk group criteria. The percentage

of participants who changed to a moderate risk level

was similar for each risk group (28% for low-risk

participants; 26% for high-risk participants).Thus,

72% of low-risk participants retained low-risk status,

and approximately 74% of high-risk participants

retained high-risk status.

Mean Change for Different Risk Groups

A hierarchical linear model (HLM) for variable

occasion designs was used to determine mean change

modeled by age for participants at high and low

cognitive risk on both the CSQ and DAS separately.

Intercept-only, linear, and nonlinear growth trajecto-

ries were fit using restricted maximum likelihood

estimation and the results reported are based on the

robust standard errors.

Next, DSM-IV diagnosis of an episode of MDD

occurring during the study (binary; present or not at any

time) and treatment during the study (binary; present or

not at any time) were included as level one time-

varying covariates to examine if these factors (that

occurred during the course of the study) modified

growth trajectories. Finally, gender was included as a

level two predictor of intercept and slope.

The first model specified included the intercept only.

Linear and quadratic components, time-varying covar-

iates, and the group-level predictor were added one at a

time and change in model fit was assessed. Model

components that significantly improved fit according to

Chi-square model comparisons were retained.

CSQ High-Risk Trajectories

The final model for CSQ scores for high-risk participants

included random intercept, linear slope, and nonlinear

slope components. This model fit the data significantly

better than a model with linear slope only, Chi-square (3,

N = 175) = 30.84, p\ .001), and addition of covar-

iates failed to improve fit. There was a positive correlation

between intercept and linear slope (r = 0.36), such that

participants with higher initial CSQ scores showed a

greater decrease in CSQ score over time. There was a

negative correlation between intercept and nonlinear

slope (r = -0.59), such that participants with higher

initial CSQ scores showed less change in linear slope over

time. There was also a negative correlation between

linear slope and nonlinear slope (r = -0.88), such that

participants with steeper linear slopes showed less change

in linear slope over time.

The intercept coefficient was 5.02, which indicates

the average CSQ score at initial assessment. The

linear slope coefficient was significant, t (174) =

-4.70, p \ .001, such that participants showed an

average decrease in CSQ score of 0.13 points

between each assessment. The nonlinear slope coef-

ficient was significant, t (174) = 2.47, p = 0.02, such

that participants showed an average positive change

in linear slope of CSQ score over time.

Taken together, the HLM analyses suggest that

there was some decrease in CSQ scores for high-risk

participants that changed in rate over time, such that

the rate of decrease in CSQ scores lessened.

DAS High-Risk Trajectories

The final model for DAS scores for high-risk

participants included random intercept, linear slope,

Table 3 Correlation matrix for group membership using ori-

ginal cut points at each time point (Spearman’s Rho) [All

correlations are significant at the 0.01 level (2-tailed)]

Time point 1 2 3 4 5 6 7

1 1.00

2 0.787 1.00

3 0.675 0.723 1.00

4 0.696 0.712 0.755 1.00

5 0.672 0.693 0.691 0.779 1.00

6 0.663 0.593 0.685 0.671 0.684 1.00

7 0.622 0.696 0.655 0.706 0.714 0.699 1.00
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and nonlinear slope components. This model fit the

data significantly better than a model with linear

slope only, Chi-square (3, N = 175) = 45.73,

p \ .001), and addition of covariates failed to

improve fit. There was a slight positive correlation

between intercept and linear slope (r = 0.11), such

that participants with higher initial DAS scores

showed a greater decrease in DAS score over time.

There was a negative correlation between intercept

and nonlinear slope (r = -0.26), such that partici-

pants with a higher initial DAS score showed less

change in linear slope over time. There was also a

negative correlation between linear slope and non-

linear slope (r = -0.92), such that participants with

steeper linear slopes showed less change in linear

slope over time.

The intercept coefficient was 4.27, which indicates

the average DAS score at initial assessment. The

linear slope coefficient was significant, t (174) =

-9.72, p \ .001, such that participants showed an

average decrease in DAS score of 0.26 points

between each assessment. The nonlinear slope coef-

ficient was significant, t (174) = 5.84, p \ .001, such

that participants showed a positive change in linear

slope of DAS score over time.

Taken together, the HLM analyses suggest that

there was some decrease in DAS scores for high-risk

participants that changed in rate over time, such that

the rate of decrease in DAS scores lessened. These

results are largely consistent with those found for

CSQ scores for high-risk participants.

CSQ Low-Risk Trajectories

The final model for CSQ scores for low-risk partic-

ipants included random intercept, linear slope, and

nonlinear slope components. This model fit the data

significantly better than a model with linear slope

only, Chi-square (3, N = 170) = 43.24, p \ .001),

and addition of covariates failed to improve fit. There

was a positive correlation between intercept and

linear slope (r = 0.64), such that participants with

higher initial CSQ scores showed a greater increase in

CSQ score over time. There was a negative correla-

tion between intercept and nonlinear slope (r =

-0.86), such that participants with a higher initial

CSQ scores showed less change in linear slope over

time. There was also a negative correlation between

linear slope and nonlinear slope (r = -0.94), such

that participants with steeper linear slopes showed

less change in linear slope over time.

The intercept coefficient was 3.04, which indicates

the average CSQ score at initial assessment. The linear

slope coefficient was significant, t (169) = 7.18,

p \ .001, such that participants showed an average

increase in CSQ score of 0.12 points between each

assessment. The nonlinear slope coefficient was

significant, t (169) = -6.12, p \ .001, such that

participants showed a negative change in linear slope

of CSQ score over time.

Taken together, the HLM analyses suggest that

there was some increase in CSQ scores for low-risk

participants that changed in rate over time, such that

the rate of increase of CSQ scores lessened.

DAS Trajectories for Low-Risk Participants

The final model for DAS scores for low-risk partic-

ipants included random intercept, linear slope, and

nonlinear slope components. This model fit the data

significantly better than a model with linear slope

only, Chi-square (3, N = 170) = 21.89, p \ .001,

and addition of covariates failed to improve fit. There

was a positive correlation between intercept and

linear slope (r = 0.60), such that participants with

higher initial DAS scores showed a greater increase

in DAS score over time. There was a negative

correlation between intercept and nonlinear slope

(r = -0.97), such that participants with a higher

initial DAS score showed less change in linear slope

over time. There was also a negative correlation

between linear slope and nonlinear slope (r =

-0.77), such that participants with steeper linear

slopes showed less change in linear slope over time.

The intercept coefficient was 2.30, which indicates

the average DAS score at initial assessment. The linear

slope coefficient was significant, t (169) = 3.69,

p = .001, such that participants showed an average

increase in DAS score of 0.04 points between each

assessment. The nonlinear slope coefficient was

significant, t (169) = -3.61, p = .001, such that

participants showed a negative change in linear slope

of DAS score over time.

Taken together, the HLM analyses suggest that

there was some increase in DAS scores for low-risk

participants that changed in rate over time, such that

the increase in DAS scores lessened. These results are
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largely consistent with those found for CSQ scores

for low-risk participants.

Summary of HLM Analyses

The results of HLM analyses of mean change for

high- and low-risk participants indicate decreases and

increases over time, respectively, on both the CSQ

and DAS. The rates of linear change lessened over

time for both high- and low-risk participants.

Additionally, those high-risk participants with the

highest CSQ and DAS scores showed the greatest

decreases over time, consistent with regression

toward the mean. In contrast, those low-risk partic-

ipants with the highest CSQ and DAS scores (and

thus those who were less extreme within the low-risk

group) showed the greatest increases over time.

Empirically Identifying Cognitive Vulnerability

Subgroup Trajectories

Individual growth trajectories were examined using

growth mixture modeling (GMM), a semi-parametric,

group-based approach that identifies distinct groups in

the population and their growth patterns (Nagin 1999).

SAS PROC TRAJ, a platform for SAS, was used in the

analyses (Jones et al. 2001). Trajectories were mod-

eled by age across seven time points covering

approximately 7 years (varying per participant).

Growth trajectories were examined separately for

high- and low-risk participants using CSQ scores and

DAS scores. The highest order polynomial specified

was quadratic. For each model, non-significant

higher-order polynomial trends were trimmed. First,

a single group model was specified, followed by

increasing numbers of groups up to a five group

model, using an approximation of the Bayes infor-

mation criterion (BIC) log Bayes factor to evaluate

change in model fit. The log form of the Bayes factor

is interpreted as evidence favoring the alternative

model. A log form of the Bayes factor of 0–2

indicates evidence not worth mentioning, 2–6 indi-

cates positive evidence, 6–10 indicates strong

evidence and [10 indicates very strong evidence

against the null model (Jones et al. 2001). Next,

predictor variables were added to the models. Expe-

rience of an episode of MDD and treatment during

the course of the study were included in the model as

binary time-varying covariates. Because these factors

were not defined prior to entry into the study, they

were analyzed as time-varying covariates rather than

stable risk factors and are analyzed as predictors of

trajectory, rather than group membership. The current

analysis evaluates the impact of the experience of

these predictors at any time in the course of the study

on change trajectories (Nagin 2005). For each

participant group analysis, the reported model fit is

based on the unconditional form of the model. Group

membership statistics are based on the full model

with predictors.

CSQ High-Risk Trajectories

A four-group model had the most parsimonious fit for

CSQ trajectories for high-risk participants (change in

log BIC of 15.14 vs. 14.04 for a five-group solution; a

fifth trajectory group was rejected because it con-

sisted of only 4.4% of participants). Support for the

four-group solution was seen in the high average

posterior probability of group membership (0.84;

Nagin 2005). CSQ high-risk trajectory groups are

shown in Fig. 1. The largest group of participants

(43.20% of the sample; 95% CI: 37.97, 48.43%;

average probability of group membership = 0.83)

showed a moderately high start point and stable

trajectory. One other group showed a stable trajectory

with a higher start point (19.02% of the sample; 95%

CI: 14.87, 23.17%, average probability of group

membership = 0.83). Combined, these two stable

trajectory subgroups include a majority of high-risk

participants (62.22%). A third group (25.49% of the

sample; 95% CI: 20.83, 30.15%; average probability

Fig. 1 CSQ trajectories for high-risk participants
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of group membership = 0.84) showed a moderately

high start point and slightly decreasing trajectory.

The remaining group (12.30% of the sample; 95% CI:

8.99, 15.61%; average probability of group member-

ship = 0.88) decreased over time.

When considered alone, experience of an episode

of MDD was not a significant predictor of CSQ

trajectory for any subgroup. When considered alone,

treatment was a significant predictor of CSQ trajec-

tory in one subgroup. High-risk participants who

showed a high and stable trajectory had lower CSQ

scores if they received treatment, t (174) = -3.15,

p \ .002.

When both predictors were included, experience of

an episode of MDD was a significant predictor of

trajectories for two subgroups. High-risk participants

who showed a decreasing trajectory had higher CSQ

scores if they experienced an episode of MDD,

t (174) = 2.45, p = .02. High-risk participants who

showed a slightly decreasing trajectory also had

higher CSQ scores if they experienced an episode of

MDD, t (174) = 2.96, p = .003. When both predic-

tors were included, treatment was a significant

predictor of trajectories for two subgroups. High-risk

participants who showed a decreasing trajectory,

t (174) = 2.44, p = .01, had higher CSQ scores if

they received treatment. High-risk participants who

showed a high and stable trajectory had lower CSQ

scores if they received treatment, t (174) = -3.69,

p \ .001.

CSQ high-risk subgroups varied on percentage of

participants experiencing an episode of MDD and

treatment. The decreasing trajectory group had the

highest prevalence of an episode of MDD (24%), and

the remaining subgroups had prevalence that ranged

from 10 to 17%. In contrast, the high stable trajectory

group had the highest prevalence of treatment (19%),

and the remaining subgroups had prevalence that

ranged from 7 to 11%.

DAS High-Risk Trajectories

A four-group model most parsimoniously fit the DAS

trajectories for high-risk participants (change in log

BIC of 15.62 vs. 3.72 for a five-group solution; a fifth

trajectory group was rejected because it consisted of

only 7.3% of participants). Further support for the

four-group model was found in the high average

posterior probability of group membership (0.83).

DAS high-risk trajectory groups are shown in Fig. 2.

The largest group of participants (40.80% of the

sample; 95% CI: 35.03, 46.57%; average probability

of group membership = 0.79) showed a stable DAS

score trajectory over time. The next largest group

(28.09% of the sample; 95% CI: 22.63, 33.55%;

average probability of group membership = 0.75)

showed a slightly decreasing trajectory but was

mostly stable over time. Combined, these two mostly

stable trajectory groups included a majority of

participants (68.89%). The next largest group

(16.18% of the sample; 95% CI: 11.96, 20.40%;

average probability of group membership = 0.90)

decreased over time. The final group (14.93% of the

sample; 95% CI: 9.47, 20.39%; average probability

of group membership = 0.89) had a high start point

and showed a slight decrease over time.

When considered alone, experience of an episode

of MDD was a significant predictor of DAS trajectory

in one subgroup. High-risk participants who showed a

moderate start and slightly decreasing trajectory had

higher DAS scores if they experienced an episode of

MDD, t (174) = 2.33, p = .02. When considered

alone, treatment was a significant predictor of DAS

trajectory in one subgroup. High-risk participants

who showed a moderate start and slightly decreasing

trajectory had higher DAS scores if they received

treatment, t (174) = 2.47, p \ .01.

When both predictors were included, experience of

an episode of MDD was a significant predictor of

trajectories for one subgroup. High-risk participants

who showed a stable trajectory had lower DAS scores

Fig. 2 DAS trajectories for high-risk participants
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if they experienced an episode of MDD, t (174) =

-2.84, p = .01. When both predictors were included,

treatment was a significant predictor of trajectories

for two subgroups. High-risk participants who

showed a decreasing trajectory had lower DAS scores

if they received treatment, t (174) = -2.17, p = .03.

In contrast, high-risk participants who showed a

moderate start and slightly decreasing trajectory

had higher DAS scores if they received treatment,

t (175) = 2.38, p = .02.

DAS high-risk subgroups varied on percentage of

participants experiencing an episode of MDD and

treatment. Three subgroups had comparable preva-

lence of episodes of MDD (approximately 16%), with

lower prevalence in the moderate start and slightly

decreasing trajectory group (10%). Three subgroups

had comparable prevalence of treatment (approxi-

mately 9%), with higher prevalence in the stable

trajectory group (16%).

Summary: High-Risk Trajectories

The majority of high-risk participants showed stable

CSQ and DAS trajectories over time. The remaining

participants showed decreasing trajectories, poten-

tially indicative of regression toward the mean. The

relationships between experience of an episode of

MDD or treatment during the study and subgroup

trajectories were not consistent and often contradic-

tory within and across measures. When both

predictors were included, experience of an episode

of MDD was associated with increased CSQ scores

for some subgroups; however, treatment was associ-

ated with both increased and decreased CSQ scores

for different subgroups. In contrast, experience of an

episode of MDD was associated with decreased DAS

scores for one subgroup, and treatment again was

associated with both increased and decreased DAS

scores for different subgroups.

CSQ Low-Risk Trajectories

A four-group model had the most parsimonious fit for

CSQ trajectories for low-risk participants (change in

log BIC of 42.68 vs. 7.56 for a five-group solution; a

fifth trajectory group was rejected for interpretability,

as it was redundant with other trajectories). The four-

group model was further supported by a high average

posterior probability of group membership (0.88).

CSQ low-risk trajectory groups are shown in Fig. 3.

The largest group of participants (36.87% of the

sample; 95% CI: 30.19, 43.55%; average probability of

group membership = 0.80) and one other group of

participants (18.18% of the sample; 95% CI: 13.73,

22.63%; average probability of group member-

ship = 0.89) showed stable trajectories with different

start points. Combined, these two stable trajectory

groups include a majority of low-risk participants

(55.05%). Another group showed a slight early

increase and then stable trajectory (36.63% of the

sample; 95% CI: 30.22, 43.03%; average probability of

group membership = 0.87) and the remaining group

showed an increasing trajectory (8.31% of the sample;

95% CI: 4.68, 11.94%; average probability of group

membership = 0.95).

When considered alone, experience of an episode

of MDD was a significant predictor of CSQ trajectory

in one subgroup. Low-risk participants who showed

an increasing trajectory had lower CSQ scores if they

experienced an episode of MDD, t (169) = -2.66,

p = .01. When considered alone, treatment was not a

significant predictor of CSQ trajectory for any

subgroup.

When both predictors were included, results were

similar to individual predictor analyses. For low-risk

participants who showed an increasing trajectory,

experience of an episode of MDD significantly

predicted lower CSQ scores, t (169) = -3.03,

p = .003. Treatment was not a significant predictor

of CSQ trajectories.

CSQ low-risk subgroups varied on percentage of

participants experiencing an episode of MDD and

Fig. 3 CSQ trajectories for low-risk participants
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treatment. The increasing trajectory subgroup had the

highest prevalence of an episode of MDD (7%), and

prevalence for the remaining three subgroups ranged

from 0 to 3%. Similarly, the increasing trajectory

subgroup had the highest prevalence of treatment

(14%), and prevalence for the remaining three

subgroups ranged from 3 to 8%.

DAS Low-Risk Trajectories

A three-group model most parsimoniously fit the data

for the DAS trajectories for low-risk participants

(change in log BIC of 108 vs. -7.76 for a four-group

solution; a negative change in log BIC indicates a

decrement in fit). Further support for the three-group

solution was found in the high average posterior

probability of group membership (0.91). DAS low-

risk trajectories are shown in Fig. 4. The majority of

participants (57.96% of the sample; 95% CI: 53.24,

62.68%; average probability of group member-

ship = 0.90) had a stable trajectory. Another group

(n = 45; 25.87% of the sample; 95% CI: 21.65,

30.09%; average probability of group member-

ship = 0.90) showed a slight increase over time. A

third group decreased over time (16.17% of the

sample; 95% CI: 12.93, 19.41%; average probability

of group membership = 0.93).

When considered alone, experience of an episode

of MDD was a significant predictor of DAS trajectory

in one subgroup. Low-risk participants who showed a

slightly increasing trajectory had lower DAS scores if

they experienced an episode of MDD, t (169) =

-2.78, p = .01. When considered alone, treatment

was a significant predictor of DAS trajectory for one

subgroup. Low-risk participants who showed a

decreasing trajectory had higher DAS scores if they

received treatment, t (169) = 4.02, p \ .001.

When both predictors were included, results were

similar to individual predictor analyses. For low-risk

participants who showed a slightly increasing trajec-

tory, experience of an episode of MDD significantly

predicted lower DAS scores, t (169) = -2.67,

p = .01. For low-risk participants who showed a

decreasing trajectory, treatment significantly pre-

dicted higher DAS scores, t (169) = 4.19, p \ .001.

DAS low-risk subgroups varied on percentage of

participants experiencing an episode of MDD and

treatment. The increasing trajectory subgroup had the

highest prevalence of an episode of MDD (4%), and

prevalence for the remaining two subgroups was

approximately 2%. In contrast, the decreasing trajec-

tory subgroup had the highest prevalence of treatment

(12%), while the increasing trajectory subgroup

sought no treatment (0%) and the stable subgroup

fell between these extremes (6%).

Summary: Low-Risk Trajectories

The majority of low-risk participants showed stable

CSQ and DAS trajectories over time. Most of the

remaining participants showed increasing trajecto-

ries, potentially indicative of regression toward the

mean. One subgroup showed decreasing DAS scores

over time. Experience of an episode of MDD or

treatment during the study significantly predicted

trajectories in some subgroups, but patterns were in

the opposite direction of the expected effects. When

both predictors were included, an episode of MDD

predicted lower CSQ and DAS scores for one

subgroup each. For the DAS, treatment predicted

higher scores for one subgroup.

Dual-Trajectory Analysis

A dual-trajectory analysis was performed to examine

whether changes in cognitive vulnerability over time

differed between measures. A dual-trajectory analysis

allows for direct comparison of trajectories for two

contemporaneous measures, in this case the DAS and

CSQ. It is an improvement over simple correlation

analyses because it allows full use of the entire

longitudinal dataset (Jones and Nagin 2007).Fig. 4 DAS trajectories for low-risk participants
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A summary of the dual-trajectory analysis can be

found in Figs. 5 and 6 for high-risk and low-risk

participants, respectively. Probability of membership

in each CSQ group was calculated, given member-

ship in DAS group. These probabilities were

calculated separately for each risk group. For both

risk groups, the highest probability of membership

for each CSQ group corresponded with membership

in a DAS group with a similar trajectory. For

example, high-risk participants were most likely to

be assigned to the CSQ decreasing trajectory group if

they were assigned to the DAS decreasing trajectory

group. Overall, it appears that CSQ and DAS group

memberships were generally consistent, suggesting

that both measures assessed cognitive vulnerability

similarly.

Discussion

Relative Stability

The current study found considerable relative stabil-

ity in cognitive vulnerability to depression (based on
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both Beck’s theory and hopelessness theory) during

the transition from late adolescence to early adult-

hood, as evidenced by the moderate to high

correlation (rs = 0.62) between cognitive risk status

at study onset and at final assessment 7 years later.

Individuals at high cognitive risk at study onset

tended to remain at high cognitive risk, while

individuals at low cognitive risk tended to remain at

low cognitive risk. Indeed, 72% of low-risk partic-

ipants retained low-risk status, and approximately

74% of high-risk participants retained high-risk

status. The level of stability found in the current

study is comparable to the 2-year stability of

attributional style found by Hankin and Abramson

(2002) in a high school sample, consistent with the

hypothesis that cognitive styles coalesce during

adolescence. Although the current study’s correlation

was lower than the test–retest correlation found for

cognitive style by Alloy et al. (2000) among college

students, that is to be expected considering the

difference in time interval of approximately 7 years

in the current study and 1 year in the Alloy et al.

study. The current findings are also consistent with

the stability estimates of attributional style for adults

across the life span found by Burns and Seligman

(1989).

Consistent with stability of cognitive vulnerability,

very few participants in the current study ‘‘changed

colors’’ from high- to low-risk and vice versa.

However, it is of interest that some participants did

change from high- or low-risk to a more moderate

level of cognitive vulnerability. This finding is

consistent with regression toward the mean, and

may also be due in part to the extreme nature of the

risk groups in the current study. Given that partici-

pants were selected based on extreme scores on two

measures of risk, participants changing to moderate

risk level no longer may have been high- or low-risk

on both measures, but may have remained high- or

low-risk based on one of the two measures alone.

Mean Level of Change

Although the overall pattern of results suggests

considerable stability of high and low cognitive risk

for depression, examination of mean level of change

revealed significant linear and nonlinear trends. For

high-risk participants, CSQ and DAS scores showed

decreasing trends that lessened in rate over time,

while for low-risk participants, CSQ and DAS scores

showed increasing trends that lessened in rate over

time. Again, these trends most likely represent

regression toward the mean. Additionally, inclusion

of experience of an episode of MDD or treatment

during the study as covariates did not significantly

improve the models.

Subgroup Trajectories

Patterns of mean stability and potential regression

towards the mean found in the growth mixture

modeling (GMM) analyses were similar to those in

the hierarchical linear modeling (HLM) analyses. The

current study did identify multiple trajectories of

change in cognitive vulnerability to depression from

late adolescence to early adulthood. However, for

both the CSQ and DAS, and for both high- and low-

risk participants, the majority of the sample exhibited

a mostly stable trajectory over time. Deviations from

these trajectories were most frequently decreasing

scores for high-risk participants and increasing scores

for low-risk participants. Again, this pattern is

consistent with regression toward the mean.

Experience of an episode of MDD or treatment

during the study significantly predicted trajectories

for several subgroups; however, no consistent pat-

terns emerged and effects were often in the opposite

direction than predicted. There are several possible

explanations for these results. First, the nature of the

predictors may be more complex than assumed in the

original predictions. For example, treatment may be

an indicator of experience of an episode of MDD and

may not have been successful. Therefore, treatment

may be associated with higher levels of cognitive

vulnerability rather than lower levels for some

participants.

Second, the overall majority of participants did not

experience episodes of MDD or treatment, and this is

particularly true of low-risk participants. When

predictors were analyzed at the level of subgroups,

individual participants with unusual experiences may

have largely influenced the results. Consistent with

this hypothesis, episodes of MDD and treatment were

significant predictors of trajectories most frequently

in non-majority subgroups. The number of partici-

pants included in each of these smaller subgroups is

likely insufficient to appropriately test for influence

of rarely-occurring predictors.
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Summary of Analyses

Across all analyses, results consistently showed

stability of cognitive vulnerability over time for

individuals at high and low cognitive risk. Change

that was observed represented decreases and

increases over time for high- and low-risk partici-

pants, respectively. These changes are consistent with

regression towards the mean, and this pattern was

reflected in all analyses. However, regression toward

the mean would work against findings of stability,

and it is noteworthy that results showed considerable

relative stability despite potential regression toward

the mean. In fact, if all participants had regressed

from extreme groups to more moderate risk, the

relative stability of risk group membership would be

nil.

Taken together, the current results suggest that

cognitive vulnerability to depression is quite a stable

trait once it solidifies during adolescence. We

predicted that changes in cognitive vulnerability

would map onto changes in depression rates, and

stability in the current study is consistent with high

stability of depression prevalence in a similar time

frame (Lewinsohn et al. 2003).

Our results are also contrary to the prediction of

increasing cognitive vulnerability beyond adoles-

cence. Although attributional style may become

increasingly negative and depression rates increase

during adolescence, our results suggest that this

increase may hit an asymptote and become trait-like

by the time individuals reach late adolescence and

young adulthood, consistent with findings of Cole

et al. (2008).

The high relative stability and low mean change

found in the current study have important implica-

tions for the understanding of risk for depression.

Because cognitive vulnerability has been found to be

an important risk factor for depression, the current

findings indicate that the augmented risk for depres-

sion in vulnerable adolescents who are high in both

negative cognitive style and dysfunctional attitudes

will continue to provide risk throughout early adult-

hood. This has important implications for how to

approach intervention and treatment for depression. If

depression is treated with no attention to cognitive

vulnerability, the vulnerable cognitive style may

remain and continue to place the recovered individual

at greater risk for experiencing another episode of

depression. If, however, cognitive vulnerability is

targeted and changed through treatment, there is

greater hope that recurrences of depression can be

avoided (Hollon et al. 1990).

Limitations

Although the current study provided strong evidence

that, once developed, cognitive vulnerability to

depression is a stable trait across late adolescence

to early adulthood, there are several limitations of the

current study. First, although HLM and GMM

account for missing data and uneven time intervals,

it is important to note that many participants did

not complete all seven assessments of cognitive

vulnerability.

Second, the current study used an extreme groups

approach rather than a continuous variable approach

to examine stability of cognitive vulnerability to

depression. However, stability of cognitive vulnera-

bility across the continuum is an interesting question

in its own right, which should be addressed in future

research. Furthermore, we identified participants as

high- and low-risk if they scored in the top and

bottom quartiles on both the CSQ and DAS, respec-

tively. Although we used these dual-risk criteria to

maximize level of risk for depression, it is unclear

whether the current results generalize to stability of

cognitive risk based on one of these measures alone.

To address this issue, we examined the screening

data for participants in the CVD project and found

moderate overlap between participants identified as

high- and low-risk based on either the CSQ or DAS

alone, and participants identified using both the CSQ

and DAS as in the present study. Percentages of

participants who qualified as high- or low-risk on the

CSQ or DAS alone, using quartile cutoffs, who also

qualified as high- or low-risk on both the CSQ and

DAS (as in the present study) ranged from 45 to 47%.

That nearly half of the participants who qualified for

risk group status on either measure alone also

qualified for risk group status using both measures

suggests some generalizability of the current results

to individuals at-risk based on either measure alone.

Although the current results do not address

stability of cognitive vulnerability across the contin-

uum, the high-risk participants in the current study

represent an interesting group of individuals who may

be at particularly high risk for depression, and
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understanding the nature of cognitive vulnerability in

these individuals is useful to inform intervention in

this vulnerable population. Indeed, previous results

from the CVD project indicate that individuals at

high cognitive risk based on both the DAS and CSQ

are significantly more likely to experience a depres-

sive episode prospectively (Alloy et al. 2006).

Third, participants in the current study were

undergraduate students at the University of Wiscon-

sin or Temple University. Young adults who attend

college may differ in important ways from other

young adults, and may show different trajectories in

cognitive vulnerabilities over time than those who do

not attend college. However, although all participants

in the current study were undergraduate students at

the outset, the generalizability of the current findings

is supported by the similar findings at University of

Wisconsin and Temple University. Temple Univer-

sity participants were significantly older and from

families with significantly lower SES than University

of Wisconsin participants, and the Temple University

sample was more ethnically and racially diverse than

the University of Wisconsin sample. However, the

stability data from both sites were remarkably

similar.

Fourth, the current study was not able to address

whether stability of cognitive vulnerability was due

to stability of other variables. For instance, it is

possible that stability of depressive symptoms

affected stability of cognitive vulnerability. However,

experience of an episode of MDD in the current study

did not predict changes in cognitive vulnerability

trajectories. It is possible that subthreshold depressive

symptoms do affect stability of cognitive vulnerabil-

ity, and this cannot be clearly determined from the

current study.

However, data from the CVD project indicates

that individuals at high cognitive risk were more

likely to experience first onsets and recurrences of

depressive episodes over time, even after control-

ling for depressive symptoms (Alloy et al. 2006).

This suggests that even if stability of depressive

symptoms contributes to stability of cognitive

vulnerability, cognitive vulnerability is providing

additional risk for depression above and beyond

previous experience of depression. Thus, stability

of this risk factor (even if partially due to some

other factor) is important for understanding risk for

depression.

It is also possible that participant factors, such as

temperament, interpersonal skills, attractiveness, or

health were stable over time, and that these factors all

impact cognitive vulnerability. Stability over time

could be due largely to stability of other factors that

influence cognitive vulnerability. Consistent with this

hypothesis, previous research has found a relationship

between early temperament, especially negative

withdrawal tendencies, and negative cognitive style

in response to negative life events (Mezulis et al.

2006). Because the current study cannot differentiate

between the stability of cognitive vulnerability and

the stability of other participant factors, results must

be interpreted with caution. However, if individuals

with certain temperaments are more likely to have

high levels of cognitive vulnerability to depression,

stability of either factor over time contributes to

understanding stability of risk for depression.

Environmental factors, such as socioeconomic

status and life events also could be stable over time

and impact cognitive vulnerability. However, this

explanation is less plausible, as environmental vari-

ables are likely to change from late adolescence to

early adulthood during the transition into college and

eventually into careers and new family roles (Arnett

2000). Additionally, individuals with a negative

cognitive style and dysfunctional attitudes have been

found to experience more negative life events that

those without these cognitive vulnerabilities, consis-

tent with a stress generation hypothesis (Safford et al.

2007). Therefore, even if environmental factors are

stable over time, this may be partly due to cognitive

vulnerability level, rather than the other way around.

Finally, late adolescence to early adulthood has

been emphasized as an important developmental

context in which to study stability of cognitive

vulnerability to depression. However, few studies

have carefully examined stability of cognitive vul-

nerability over time, and it is important to extend the

current research by conducting longitudinal research

of individuals across different developmental time

frames.

Conclusion

Depression is one of the most burdensome diseases

(WHO; in Murray and Lopez 1996), and earlier

interventions that target a risk factor before an
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individual develops depression may be the key to

reducing the economic and social burden of the

illness. Our results suggest that once cognitive

vulnerability has formed in adolescence, it is stable

and continues to provide risk for depression into

adulthood, and therefore such interventions may need

to occur in adolescence or earlier. More careful

examination of how and when cognitive vulnerability

to depression develops and solidifies as a risk factor

may help in the development and implementation of

intervention programs.
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