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Introduction
The cognitive vulnerability-stress model is one of the most 

empirically supported etiological models of depression [1] suggesting 
that certain cognitive responses to stress place individuals at risk for 
developing depression. The process of generating these maladaptive 
cognitive responses is often described as cognitive reactivity. Cognitive 
reactivity can include maladaptive responses to stress such as 
making negative inferences about the causes, consequences, and self-
characteristics of stressful events [1], ruminatively focusing on the 
possible causes and consequences of the event [2], and/or selectively 
attending to negative information post-stress. Although cognitive 
reactivity to stress has been linked to the development of depressive 
symptoms, less is known about the mechanisms by which depressogenic 
cognitive responses are elicited in the context of stress exposure. 

Recent research suggests that affective reactivity may be related 
to the generation of maladaptive cognitive responses in the context 
of stress exposure. Some individuals show more marked increases in 
negative affect following stress, such as increased distress, fear, and/or 
sadness. This affective reactivity may represent an affective vulnerability 
to depression, which is in turn associated with cognitive reactivity 
through the elicitation of maladaptive cognitive responses [3,4]. 
However, these studies have relied exclusively on explicit self-report 
measures of cognitive reactivity. 

The goal of our studies was to expand on previous research by 
examining predictors of cognitive reactivity to induced stress using 
novel content analysis techniques to assess cognitive reactivity. We 
first hypothesized that affectivity reactivity would predict cognitive 
reactivity, and specifically that individuals with high negative affectivity 
following induced stress would generate more negative cognitive 
responses. We further hypothesized, that individual differences in trait 
cognitive vulnerability, specifically trait cognitive style, would moderate 
this relationship such that individuals with high negative affectivity and 
high trait cognitive style would display the most cognitive reactivity to 
induced stress.
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Affective Reactivity Predicts Cognitive Reactivity to 
Stress

Cognitive reactivity describes the process by which established 
negative patterns of thinking are activated. This can include trait 
tendencies to make negative inferences about the causes, consequences, 
and self-implications of negative events (e.g. negative cognitive style; 
[1]) or perseveratively focusing on the negative aspects of a given 
situation (e.g. rumination; [2]). Thus, the hallmark of cognitive 
reactivity is the generation of negative emotionally valenced thoughts in 
the face of stress. Some researchers suggest that cognitive vulnerability 
may remain relatively dormant until activated by stress-related changes 
in mood. For example, negative shifts in mood may activate cognitive 
vulnerabilities to generate event-specific negative cognitive responses. 
Through this process, affective and cognitive factors converge and 
may jointly contribute to the onset and subsequent maintenance of 
depression over time [5,6].

Affective reactivity is often conceptualized in terms of trait and 
state reactivity. Trait affective reactivity is frequently assessed via 
temperament, a construct that represents long-time stable individual 
difference characteristics in emotional reactivity and the processes 
that moderate that reactivity [7]. Negative trait affectivity (trait-
NA) specifically, which is comprised of high negative effect, intense 
emotional reactivity, low adaptability and low approach to novelty, 
is one affective vulnerability individual difference factor that may 
contribute to the development of cognitive reactivity [8,9]. 

State affective reactivity (state-NA) describes the immediate 
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strengthen the association between affective and cognitive reactivity 
such that those with high affective reactivity and high trait cognitive 
style will demonstrate the most cognitive reactivity in the face of stress. 

Content Analysis of Cognitive Reactivity
To date, most research examining cognitive reactivity and more 

generally, cognitive vulnerabilities for depression, have assessed 
cognitive responses via traditional, stimulus-bound self-report 
measures. However, over the past decade, depression research has 
taken an increasing interest in content analytic procedures to elucidate 
the cognitive processes implicated in the development of depressive 
disorders. Increasingly researchers interested in cognitive processes 
are performing linguistic analysis on thought samples or using less 
structured self-report measures to elicit more authentic individual 
responses about depressogenic thinking patterns.

Thought-sampling techniques are less structured than other 
measures that ask participants to endorse prototypical responses and fit 
their cognitions to an established form. Thus, they have the advantage 
of obtaining more valid samples of an individual’s cognitive processing 
style and content. Subsequently, the content individuals generate is 
analyzed for specific patterns of thinking and/or language usage that 
characterizes depressive patterns of thinking [26,27]. 

Linguistic analysis has recently been used to support the existence 
of internal processes that have long been identified by alternative 
methods. For example, a recent study by Rude and colleagues [27] used 
linguistic analysis to demonstrate that depressed college students used 
more negatively valenced and self-focused words compared to healthy 
controls. Additionally, Stirman and Pennebaker [26] used linguistic 
analysis to determine if distinctive linguistic features could be identified 
in the poetry of poets who had committed suicide. They found that the 
poetry of suicidal poets was in fact distinct from that of nonsuicidal 
poets - suicidal poets used more first person singular words and less 
social collective words – and concluded that perhaps individuals who 
commit suicide are more self-focused and socially isolated than their 
nonsuicidal peers. 

Based on the ability of these studies to detect depressogenic patterns 
of thinking from linguistic analysis, the current studies assessed 
cognitive reactivity via thought sampling and linguistic analysis. 
Because we were interested in cognitive reactivity to stress (i.e. negative 
cognitive content following a stressor) we chose to specifically focus on 

experience of negative affect following a stressful event. This in-the-
moment experience of negative affect or “distress” has been shown 
to precede and influence subsequent cognitive responses to the 
stressful event [10]. State-NA has also been directly linked to various 
Depressogenic cognitive responses to stressful events including paying 
greater attention to negative events [11], having increased negative 
expectancies for the future [12], and focusing on negative aspects of 
the self, others, and world [13]. Thus, the link between trait- and state-
NA, cognitive reactivity and psychological outcomes is likely the result 
of individuals high in trait-NA responding to stressful situations with 
increased state-NA, and generating maladaptive cognitive responses. 

Many studies have used priming techniques and/or mood 
inductions to examine whether shifts in mood and resultant negative 
affect induce negative thinking. Findings consistently demonstrate that 
increases in negative mood following a prime/negative mood induction 
are associated with depressogenic patterns of thinking [14-18].

Other studies have examined the proximal process of cognitive 
reactivity by looking at how affective and cognitive vulnerabilities 
are linked in the context of mood changes. Recently, Mezulis and 
colleagues demonstrated that over time, trait negative affectivity is 
related to the development of both trait negative cognitive style and trait 
rumination [9,19,20]. Additionally, Simonson et al., [4] demonstrated 
that experiencing negative effect in immediate response to a stressful 
event mediated the relationship between trait negative affectivity and 
event-specific cognitive reactivity. Collectively, these studies indicate 
that individual differences in affective reactivity may contribute to 
subsequent cognitive reactivity (Figure 1).

Trait Negative Cognitive Style as a Moderator
While state affective reactivity is hypothesized to be a proximal 

predictor of cognitive reactivity in the context of induced stress, it is 
likely that individuals’ cognitive responses to stress are also influenced 
by their pre-existing trait cognitive styles. The hopelessness theory 
of depression [1,21] suggests that depression vulnerable individuals 
have a stable, trait tendency to make negative inferences about the 
causes, consequences and self-characteristics of stressful events. This 
triad of negative inferences is termed negative cognitive style, and it 
has been extensively linked to depression in children and adults (see 
[22]; for a review [23,24]). Individuals with high trait cognitive style 
are more likely to generate negative cognitions about specific events in 
the context of stress exposure [25]. Trait cognitive style may therefore 
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Figure 1: Affective Reactivity (state-NA) x Trait Cognitive Style (CSQ) interaction predicting Cognitive Reactivity for Valenced Word Use.
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emotionally-valenced negative and positive words, as well as patterns 
of thinking that typically characterize depression-prone individuals, 
such as negative focus on aspects of the self as well as on other facets 
of an individual’s life. Thus, we predicted that cognitive reactivity in 
individual’s responses would be characterized by more negatively 
valenced words, as well as by generally negative thoughts. Furthermore 
research has also shown that depressogenic thinking is characterized by 
less positivity, and therefore we also predicted that individual cognitive 
reactivity would include less positively valenced words. In both studies 
trait cognitive style and state-NA following an induced stress paradigm 
are also assessed and analyzed as predictors of cognitive reactivity. 

Study 1

In Study 1 we examined cognitive reactivity via linguistic analysis of 
thought samples. Following a laboratory stressor, participants engaged 
in a 5-minute thought-sampling procedure during which they were able 
to write about a topic of their choice. The Linguistic Inquiry and Word 
Count (LIWC; [28]) was used to interpret participants’ thought samples 
for the presence of negative and positive content. The LIWC identifies, 
counts, and categorizes negative emotion words such as nervous, hate, 
sad, and positive words such as happy, good, love etc. We predicted that 
following the induced-stress procedure participants with high state-
NA would use more negative and less positive words in their writing. 
Furthermore, we predicted that the relationship between state-NA and 
valenced word-use would be moderated by negative cognitive style. 

Method
Participants 

The Study 1 sample was comprised of 84 undergraduate students 
(71% female) at a small liberal arts university in the Pacific Northwest. 
Participants’ ages ranged from 18.37 to 25.37 years (M = 20.23; SD = 
1.35). The sample was predominantly Caucasian (79%), with smaller 
numbers of Asian (12%), African American (3%), Latino (3%), Native 
American (2%), and Other (1%) participants.

Procedure

Participants were recruited through in-class presentations and 
flyers posted throughout campus. In Part 1, participants completed 
a consent form and baseline questionnaire assessing trait cognitive 
style on-line via Survey Monkey. After completing the questionnaire, 
participants were contacted via email to complete Part 2 of the study, 
which occurred within 7 to 10 days after completing Part 1. 

Participants completed state and event-specific measures during 
Part 2, which was conducted in an on-campus laboratory by psychology 
graduate students. Participants were told that they would be performing 
a test measuring general cognitive ability, which is predictive of overall 
success in college. The test was the Paced Auditory Serial Addition Task 
(PASAT), which we used as a stress-induction paradigm  [29].

Immediately following the PASAT completion, participants were 
given standardized negative feedback on their performance. Regardless 
of actual performance, participants were informed that they scored 
87 out of a possible 180 points, placing them in the 18th percentile 
of college students. Participants were told that their scores indicated 
that 18% of college students performed worse than they did, and 82% 
performed better than they did. Following this negative feedback, 
participant completed a measure of state-NA. 

Next, participants were asked to engage in a 5-minute free-write 
session. The purpose of this period was to allow sufficient time for a 

cognitively reactive response (if any) to develop. Participants were 
told to write about anything on their mind, but to write continuously 
for a full five minutes. Finally, participants were debriefed through a 
standardized debriefing process. During debriefing, the experimenter 
explained that the PASAT was used to induce a common stressful event 
in the study. 

Measures
Depressive symptoms (CES-D) 

Depressive symptoms were assessed at baseline using the Center 
for Epidemiological Studies Depression Scale (CES-D; [30]). Study 
participants completed the 20-item CES-D by rating the frequency with 
which they experienced each symptom listed, during the week prior to 
completing the measure, using a 4-point Likert-type scale ranging from 
rarely or none of the time (0) to most or all of the time (3).

Trait cognitive style

Inferential style for negative events was measured with the 
Cognitive Style Questionnaire (CSQ; [31]). Participants rated items 
on a 7- point Likert scale of the likely causes (e.g., 1 = will only cause 
problems with my academics to 7 = will cause problems in all areas of 
my life), consequences (e.g., 1 = nothing bad will happen to 7 = Very 
bad things will happen), and the implications of each event for oneself 
(1 = doesn’t mean anything is wrong with me to 7 = definitely means 
something is wrong with me). Alloy and Abramson’s [32] Cognitive 
Vulnerability to Depression (CVD) Project reported reliability of α = 
.88 in a large screening sample (n = 5,378) for negative event composite 
scores.

State negative affectivity

We measured state-NA before and after our stress-inducing task 
with the Negative Affect (NA) subscale of the Positive Affect Negative 
Affect Schedule (PANAS; [33]). The NA scale is a self-report instrument 
that consists of 10 items that describe different negative emotions and 
feelings (e.g., distressed). Participants rate these 10 items on a 5-point 
Likert scale, where 1 = slightly or not at all, and 5 = very much. Previous 
reports of reliability for the NA scale range from .84 to .87.

Cognitive reactivity

Cognitive reactivity was assessed following the stressor task via 
linguistic analysis of a four minute free-write sample. The directions for 
the free-write task were as follows: “For the next four minutes I would 
like you to write about anything on your mind. Please write continuously 
for the full four minutes”. All free-write samples were analyzed using 
The Linguistic Inquiry and Word Count [28]. This computer-based text 
analysis program classifies words into lexical categories, and for the 
purpose of this study we examined emotionally valenced words, both 
positive and negative. The proportion of total words that were negatively 
and positively valenced were included as dependent variables in our 
analyses. Examples of negatively valenced words include nervous, 
angry, hate, sad or worthless. Positively valenced words include happy, 
love, joy or excited (Figure 2).

Results
Descriptive analysis

Means, standard deviations, and correlations of the variables are 
presented in Table 1. 
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Does affective reactivity predict cognitive reactivity?

We used hierarchical linear regression to test our main effects 
hypotheses that greater affective reactivity in response to stress would 
predict more use of negative words and less use of positive words. Age, 
sex, depressive symptoms, and pre-stressor NA were entered in Step 1. 
Post-stressor NA was entered in Step 2. 

Controlling for age, sex, depressive symptoms and pre-stressor NA, 
we found that greater NA following the stressor task (as measured by 
Post-PANAS), predicted less positively (B = -1.50, t = -2.17, p = .03) 
and more negatively valenced words (B= 2.46, t = 4.24, p < .001).
These findings support study hypotheses that individual differences in 
affective reactivity predict cognitive reactivity to stress. 

Does trait cognitive style moderate the effect of affective 
reactivity on cognitive reactivity? 

We used the Preacher and Hayes MODPROBE script for SPSS 
18.0 to test the moderating effect of cognitive style on the relationship 
between affective reactivity and word use. The MODPROBE script 
tests the significance of the main effect relationship at different values 
of moderating variable (typically -1 SD, M, and +1 SD). Moderation 
was tested separately for positively and negatively valenced words. We 
first tested moderation for relationship between affective reactivity 
and positive words; cognitive style was not a significant moderator of 
the relationship (B = .07, t = .10, p = .92; ΔR2= .00). Next we tested 
the moderating effect of cognitive style on the affective reactivity-
negative word use relationship. Cognitive style interacted with affective 
reactivity to predict negative words such that individuals with high 
negative cognitive style and high post-stressor state-NA generated 
the most negative words during the thought-sampling task (Figure 1). 
The interaction term was significant (B = 1.26, t = 2.04, p = .05) and 
significantly contributed to the model (ΔR2 = .04, p < .05). 

Discussion 1
The present study examined affective and cognitive components 

of cognitive reactivity in an adolescent sample. Consistent with our 
main hypothesis, we demonstrated that experiencing negative affect 
following an induced stress is in fact associated with increased negative 
thought content immediately following a stressor. These findings are 
consistent with previous research [9,4], which has found state-NA to 
predict engagement in negative cognitive processes following exposure 
to stress. Our finding also provides further support for previous 
research that has demonstrated the generation of negative thought 
content following shifts in mood in depressed individuals [18]. 

The proposed model of the relationship between negative cognitive 
style, state-NA and depressogenic cognitive responses to stress is 
further strengthened by our findings. We hypothesized that those with 
greater negative cognitive style would respond more affectively negative 
to stress, which would result in more depressogenic thinking. Indeed, 
negative cognitive style exacerbated the relationship such that those 
with high state-NA and high negative cognitive style demonstrated the 
most negative thougt content. Thus, the results from our moderation 
analyses supported this hypothesized model. 

Study 2

In Study 2, we examined the relationship between affective and 
cognitive reactivity using the Rotter Incomplete Sentences Blanks 
(Rotter) as a method of thought sampling. The Rotter includes 39 
incomplete sentence stems that participants complete to generate 
self-referent statements. Given that the Rotter includes specific 
prompts, it is a more structured technique than was used in Study 1; 
however, an unlimited variety of responses can be generated. Thus, it 
enables participants to respond genuinely rather than attempt to fit 
their thoughts to standardized response options. Following a similar 
procedure to Study 1, in Study 2 participants completed the Rotter 
following a laboratory stressor. The Rotter was analyzed using the 
Cognition Rating Form (CRF; [34]), which assesses for the presence of 
particular cognitive domains within each sentence. 

We examined multiple domains of negative thinking using the CRF, 

Study 1 Variables M SD α 1 2 3 4 5 6 7
1. Sex - -
2. Age 20.23 1.35 - -
3. CESD 13.39 8.29 - .12 .08 -
4. CSQ 3.35 .79 .95 -.11 -.10 .43** -
5. Pre-PANAS 1.27 .21 .77 .12 .05 .13 .02 -
6. Post-PANAS 1.52 .38 .82 .10 .07 .21 .16 .58** -
7. Positive Emotions 4.43 2.10 - .06 .16 -.03 -.14 -.03 -.23* -
8. Negative Emotions 2.50 1.91 - .16 .03 .00 .16 .26* .51** -.21*
Note. N = 84. *p< .05, ** p < .01, two-tailed.
Study 2 Variables M SD α 1 2 3 4 5 6 7 8 9 10
1. Sex - - - -
2. Age 20.55 3.46 - - - -
3. CESD 14.40 9.08 .64 .22 -.02 -
4. CSQ 3.58 .99 .97 .28* -.04 .52* -
5. Pre-PANAS 1.31 .32 .76 .15 .02 .29* .24* -
6. Post-PANAS 1.64 .50 .85 .25* -.14 .15 .46** .58** -
7. Self-Blaming 4.03 3.85 - .20 .13 .28* .35* .17 .28* -
8. Negative View of Self 7.21 3.60 - .08 .32** .33** .40** .26* .35** .54** -
9. Negative View of World 4.57 3.59 - .03 -.02 .13 .24 .12 .24 .34** .49** -
10. Negative View of Future 1.79 1.14 - -.00 .14 -.03 .20 .12 .32** .30* .37** .44** -
11. Negative Self-directed Affect 8.07 5.85 - .24* .14 .19 .29** .17 .30* .77** .65** .57** .38**
Note. N= 67. *p< .05, ** p < .01, two-tailed.

Table 1: Means, Standard Deviations, and Correlation Matrix of Research Variables in Studies 1 and 2



Citation: Crystal SI, Simonson J, Mezulis A, Pegram K (2012) Affective Reactivity Predicts Cognitive Reactivity to Induced Stress in Adolescence. J 
Depress Anxiety 1:120. doi:10.4172/2167-1044.1000120

Page 5 of 8

Volume 1 • Issue 4 • 1000120
J Depress Anxiety
ISSN: 2167-1044 JDA an open access journal

including self-blaming, negative view of the self, negative self-directed 
affect, negative view of the future, and negative view of the world, as 
measures of cognitive reactivity. We predicted that greater state-NA in 
response to stress would be related to each of these domains of cognitive 
reactivity. We further examined whether trait cognitive style moderated 
the relationship between affective and cognitive reactivity. 

Method
Participants

Study 2 utilized a sample of 67 separate adolescents (85% female) at 
a small liberal arts university in the Pacific Northwest. Participants’ ages 
ranged from to 18.21 to 28.65 (M = 20.02, SD = 1.65). The sample was 
predominantly Caucasian (92%), but also included small numbers of 
Latino (4%), Asian, Native American and “Other’’ (1.3%) participants. 

Procedure

Psychology graduate students recruited participants through in-
class presentations. At baseline (Part 1), participants were consented 
and self-reported depressive symptoms were assessed on-line via 
Survey Monkey. After completing theses questionnaires, participants 
were contacted via email to complete Part 2 of the study. 

During Part 2, participants completed state and event-specific 
measures in-person, in an on-campus laboratory. Participants were 
told that they would be performing a test measuring general cognitive 
ability, which is predictive of overall success in college. The test consisted 
of 25 anagrams, 8 solvable versus 17 unsolvable, which we used as a 
stress induction. Immediately following the stressor-task, participants 
received standardized negative feedback on their performance. 
Regardless of actual performance, participants were informed that 

they scored 87 out of a possible 180 points, placing them in the 18th 
percentile of college students. Participants were told that their scores 
indicated that 18% of college students performed words than they 
did, and 82% performed better than they did. Following this negative 
feedback, participant completed a post-stressor measure of state-NA. 

Next, participants completed a thought-sampling technique 
to assess cognitive reactivity using the Rotter. Using the Rotter, 
participants responded to sentence stems by forming a complete 
sentence. Participants’ responses were then coded for the presence of 
depressogenic thinking. Lastly, participants were debriefed through 
a standardized debriefing process that was identical to the debriefing 
procedure described in Study 1.

Measures

Depressive Symptoms: Depressive symptoms were assessed 
using the 20-item Center for Epidemiological Studies Depression 
Scale (CES-D; [30]. A full description of the scale is included in the 
description of Study 1 above). 

Trait Cognitive Style: Inferential style for negative events was 
measured with the Cognitive Style Questionnaire (CSQ; [31]. A full 
description of the scale is included in the description of Study 1 above). 

State negative affectivity: We measured state-NA before and 
after our stress-inducing task with the Negative Affect (NA) subscale 
of the Positive Affect Negative Affect Schedule (PANAS; [33]. A full 
description of the scale is included in the description of Study 1 above). 

Cognitive Reactivity
Cognitive reactivity was measured using the Rotter Incomplete 

Sentences Blanks: High School Form [35-37]. Using the Rotter, 

Study 1 Variables Study 2 Variables
Negatively Valenced 
Words

Positively Valenced 
Words

Self-Blaming Negative View of 
Self

Negative View of Future Negative Self-
Directed Affect

Predictors Slope (S.E.) Slope (S.E.) Slope (S.E.) Slope (S.E.) Slope (S.E.) Slope (S.E.)
Step 1:
Age -.02 (.07) .09 (.07) .26 (.14)+ .42 (.13) .05 (.04) .44 (.21)*
Sex .47 (.50) .37 (.53) 3.06 (1.38)* 2.30 (1.24) .17 (.42) 5.50 (2.05)**
Step 2:
Age -.02 (.07) .09 (.07) .24 (.14) .39 (.12)** .05 (.04) .41 (.22)+
Sex .43 (.51) .39 (.55) 2.36 (1.40)+ 1.36 (1.22) .16 (.44) 4.81 (2.13)**
Depressive Symptoms (CESD) -.01 (.03) -.00 (.03) .09 (.05)+ .10 (.05)* -.01 (.02) .07 (.08)
Pre-PANAS 1.60 (1.05) -.06 (1.14) .85 (1.50) 1.82 (1.30 .46 (.47) 1.52 (2.27)
Step 3:
Age -.02 (.06) .09 (.07) .26 (.14)+ .42 (.12)** .06 (.04) .44 (.21)**
Sex .66 (.47) .26 (.55) 1.77 (1.40) .67 (1.17) -.07 (.42) 3.69 (2.08)+
Depressive Symptoms (CESD) -.04 (.03) .01 (.03) .06 (.06) .08 (.05) -.02 (.02) -.00 (.09)
Pre-PANAS -.14 (1.07) .91 (1.25) -.78 (1.81) -.29 (1.51) -.32 (.55) -.79 (2.69)
Post-PANAS 2.24 (.60)*** -1.24 (.71)+ 1.62 (1.25) 2.15 (1.05)* .82 (.38)* 2.10 (1.86)
Trait Cognitive Style (CSQ) .35 (.28) -.22 (.32) .62 (.60) .60 (.51) .15 (.18) 1.58 (.90)+
Step 4:
Age -.02 (.06) .09 (.07) .23 (.14) .35 (.12)** .07 (.04) .41 (.22)+
Sex .59 (.46) .25 (.55) 1.70 (1.40) .56 (1.13) -.06 (.43) 3.63 (2.09)+
Depressive Symptoms (CESD) -.04 (.03) .01 (.03) .07 (.06) .09 (.05) -.02 (.02) .00 (.09)
Pre-PANAS .23 (1.06) .93 (1.28) -.47 (1.86) .46 (1.50) -.37 (.57) -.48 (2.77)
Post-PANAS -2.04 (2.19) -1.49 (2.64) .17 (2.24) -1.35 (1.80) 1.02 (.69) .63 (3.34)
Trait Cognitive Style (CSQ) -1.61 (1.00) -.33 (1.21) .42 (.66) .12 (.53) .18 (.20) 1.37 (.98)
CSQ x Post-PANAS 1.26 (.62)* .07 (.75) .23 (.30) .56 (.24) -.03 (.09) .24 (.45)

Note: Study 1 N = 84, Study 2 N=67. Unstandardized coefficients are shown, standard error in parentheses. + p<.10, * p < .05, ** p < .01, *** p < .001, two-tailed.
Table 2: State Negative Affect and Cognitive Style Predicting Cognitive Reactivity to Stress in Studies 1 and 2.
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participants respond to 39 sentence stems including for example, 
“The best time is..,”, “My parents….”, “The future…,”, and “I regret…”. 
Participants’ were instructed to use the sentence stems to form complete 
sentences or thoughts, writing down the first impression that came to 
mind after reading the provided sentence stem. Participant’s complete 
sentence responses were then coded for the presence of depressogenic 
thinking using the Cognition Rating Form. 

The Cognition rating form
The Cognition Rating Form(CRF) was used to rate the presence or 

absence of 7 types of cognitions in participants’ responses to the Rotter. 
Thirty-nine stems from the Rotter Incomplete Sentences Blanks were 
scored in our study. The CRF categories were developed to be consistent 
with the cognitive theory of depression [13] and previous research 
findings that indicate specific patterns of depressogenic thinking. For 
example, some CRF categories (such as negative view of self, world 
and future) are based on the cognitive triad [13]. The CRF categories 
examined in the current study included: self-blaming, negative view 
of self, negative view of world, negative view of future, and negative 
affect towards the self. Scoring the sentence completions entailed rating 
the presence (1) or absence (0) of each of the 5 types of cognitions for 
each of the 39 possible sentence completions. Consequently, more than 
one type of cognition can be scored as present in any given sentence 
completion. After all sentence completions were rated, the total of each 
type of cognition was calculated by adding the total number of times a 
specific type of cognition was present. For example, if 8 sentence stems 
were scored present (1) for the category of negative view of self, the 
summary score for that category would be 8. This total present score 
was used in all data analyses. 

Two clinical psychology graduate students, trained to use the 
detailed CRF manual, scored participants’ Rotter Incomplete Sentence 
Blanks. Twenty percent of all responses were dual-coded to determine 
interrater reliability. Interrater reliability of the CRF was examined by 
computing Kappa statistics between raters on all 5 CRF categories. 

Landis and Koch [38] suggest that Kappa statistics between .40 and .59 
indicate moderate agreement and Kappa statistics between .60 and .79 
indicate substantial agreement. We found that across raters there was 
at least substantial agreement at the item level (self-blaming Kappa = 
.83, negative view of self Kappa = .92, negative view of world Kappa = 
.86, negative view of future Kappa = .86, negative self-directed affect 
Kappa = .81). 

Results
Descriptive analysis

Means, standard deviations, and correlations of the variables are 
presented in Table 1. 

Does affective reactivity predict cognitive reactivity?

We used hierarchical linear regression to test our main effects 
hypotheses that greater affective reactivity in response to stress would 
predict depressogenic thinking. Age, sex, depressive symptoms, and 
pre-stressor NA were entered in Step 1. Post-stressor NA was entered 
in Step 2. Controlling for age, sex, depressive symptoms, and pre-
stressor NA, we found that greater NA following exposure to the 
stressful task did not predict negative view of the world (B= 1.90, t = 
1.71, p = .09). However, controlling for age, sex, depressive symptoms, 
and pre-stressor NA, we found that greater NA following exposure to 
the stressful task did predict self-blaming (B = 2.20, t = 1.98, p = .05), 
negative views of the self (B = 2.73, t = 2.92, p = .005), negative views of 
the future (B = .96, t = 2.85, p = .01), and negative self-directed affect (B 
= 3.60, t = 2.13, p = .037). These findings support study hypotheses that 
individual differences in affective reactivity predict cognitive reactivity 
to stress (Table 2).

Does trait cognitive style moderate the effect of affective 
reactivity on cognitive reactivity?

Similarly to Study 1, we used the Preacher and Hayes MODPROBE 
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Figure 2: Affective Reactivity (state-NA) x Trait Cognitive Style (CSQ) interaction predicting Cognitive Reactivity for Self-Referent statements.
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script for SPSS 18.0 to test the moderating effect of cognitive style on 
the relationship between affective reactivity and negative cognitions 
(this technique is described in greater detail in Study 1). Moderation 
was tested separately for each category of negative thinking that was 
significant. Cognitive style was not a significant moderator for any the 
relationship between affective reactivity and depressogenic thinking 
(self-blaming[B = 1.17, t = 1.20, p = .23; ΔR2= .02, p = .23], negative 
view of self [B = .81, t = 1.00, p = .32; ΔR2 = .11, p = .32],negative view of 
the future[B = -.52, t = -1.80, p = .07; ΔR2 = .04, p = .07], negative self-
directed affect[B = .92, t = .63, p = .53; ΔR2 = .00]).

General Discussion
The relationship between affect and cognition has been widely 

established in depression literature, and the current studies provides 
further support for the notion that affective and cognitive processes 
are linked and may jointly contribute to maladaptive processes in 
the development of depression. Both studies were among the first to 
examine proximal affective and cognitive components of cognitive 
reactivity, linking state-NA to event-specific depressogenic cognitive 
responses to stress. Using a novel, linguistic analysis technique, Study 
1 demonstrated that affective reactivity following stress is associated 
with cognitive reactivity. Adolescents who reported greater negative 
affect (state-NA) in response to stress spontaneously generated more 
negatively valenced words. Moreover, negative cognitive style placed 
adolescents at greater risk for experiencing heightened cognitive 
reactivity in response to stress. 

Study 2 similarly revealed that affective reactivity (increased negative 
affect) in response to stress predicts depressogenic patterns of thinking, 
(i.e., cognitive reactivity), using another content-analysis technique. 
Here we did not find that trait cognitive style moderated the effects of 
state-NA on subsequent depressogenic though content. However, we 
speculate that we had insufficient power to detect moderation. Figure 2 
suggests a trend for cognitive style to exacerbate the effect of state-NA 
in eliciting several types of negative cognitions. 

Overall, our findings suggest that affective and cognitive reactivity 
are indeed linked, and that affective reactivity may be an important 
contributor to depressogenic responses to stress. These findings are 
also consistent with previous research yoking maladaptive affective 
and cognitive responses to stress, and highlight the importance of 
assessing both affective and cognitive domains of stress reactivity when 
examining risk for depression. 

Limitations
Both studies were conducted in a small, predominantly female 

community sample. Not only do results, therefore, need replication 
in a diverse setting, we also believe that with increased sample size 
it may be easier to detect hypothesized links between state NA and 
trait cognitive style in predicting cognitive reactivity. Additionally, 
although our measures of cognitive reactivity were more implicit than 
traditional assessment techniques, we relied exclusively on participants’ 
self-reports to assess state-NA, cognitive style, cognitive reactivity and 
depressive symptoms.

Conclusion
Our results extend previous findings demonstrating that affective 

and cognitive reactivity are linked in the context of stress. And, over 
time, patterns of heightened negative affective and cognitive responding 
to stress may lead to depressive outcomes. Therefore, it is important 
to target both affective and cognitive vulnerabilities in adolescents at 

risk for depression, in order to prevent and intervene before depressive 
outcomes occur.

References

1. Abramson LY, Metalsky GI, Alloy LB (1989) Hopelessness depression: A 
theory-based subtype of depression. Psychological Review 96: 358–372. 

2. Nolen-Hoeksema S (1991) Responses to depression and their effects on the 
duration of depressive episodes. J Abnorm Psychol 100: 569-582.

3. HydeJS, Lindberg SM, Linn MC, Ellis AB, Williams CC (2008) Diversity. Gender 
similarities characterize math performance. Science 321: 494−495.

4. Simonson J, Sanchez O, Arger C, Mezulis A (2011) Integrating affective and 
cognitive vulnerabilities to depression: Examining individual differences in 
cognitive responses to induced stress. Cognit Ther Res.

5. Teasdale JD (1988) Cognitive vulnerability to persistent depression. Cogn 
Emot 2: 247–274.

6. Scher C D, Ingram RE, Segal ZV (2005) Cognitive reactivity and vulnerability: 
Empirical evaluation of construct activation and cognitive diathesis in unipolar 
depression. Clin Psychol Rev 25: 487-510.

7. Rothbart MK, Bates JE (1998) Handbook of child psychology. Wiley & Sons, 
New York.

8. Nolen-Hoeksema S (2004) The response styles theory. Wiley & Sons, New 
York.

9. Mezulis A, Hyde JS, Abramson LY (2006) The developmental origins of 
cognitive vulnerability to depression: Temperament, parenting, and negative 
life events in childhood as contributors to negative cognitive style. Dev Psychol 
42: 1012-1025.

10. Weiner B (1985) An attributional theory of achievement motivation and emotion. 
Psychol Rev 92: 548-573.

11. Derryberry D, Reed MA (1994) Temperament and attention: Orienting toward 
and away from positive and negative signals. J Pers Soc Psychol 66: 1128-
1139. 

12. Pyszczynski T, Holt K, Greenberg J (1987) Depression, self-focused attention, 
and expectancies for positive and negative future life events for self and others. 
J Pers Soc Psychol 52: 994–1001.

13. Beck AT, Rush AJ, Shaw BF, Emery G (1979) Cognitive Therapy of Depression. 
The Guilford Press.

14. Gemar MC, Segal ZV, Sagrati S, Kennedy SJ (2001) Mood-induced changes 
on the implicit association test in recovered depressed patients. J Abnorm 
Psychol 110: 282–289.

15. Miranda J, Gross JJ, Persons JB, Hahn J (1998) Mood matters: Negative mood 
induction activates dysfunctional attitudes in women vulnerable to depression. 
Cognit Ther Res 22: 363-376.

16. Roberts JE, Kassel JD (1996) Mood state dependence in cognitive vulnerability 
to depression: The roles of positive and negative affect. Cognit Ther Res 20: 
1–12.

17. Solomon A, Haaga DAF, Brody C, Kirk L, Friedman DG (1998) Priming irrational 
beliefs in recovered-depressed people. J Abnorm Psychol 107: 440–449.

18. Timbremont B, Braet C (2004) Cognitive vulnerability in remitted depressed 
children and adolescents. Behav Res Ther 42: 423–437.

19. Mezulis A, Simonson J, McCauley E, Vander Stoep A (2011) The associations 
between temperament and depressive symptoms in adolescence: Brooding 
and reflection as potential mediators. Cogn Emot 25: 1460-1470.

20. Mezulis AH, Priess HA, Hyde JS (2011) Rumination mediates the relationship 
between infant temperament and adolescent depressive symptoms. Depress 
Res Treat [Epub].

21. Abramson LY, Seligman ME, Teasdale JD (1978) Learned Helplessness in 
Humans: Critique and Reformulation. J Abnorm Psychol 87: 49-74.

22. Abela JRZ, Hankin BL (2008) Handbook of Child and Adolescent Depression. 
Edited volume. Guilford Press.

23. Alloy LB, Abramson LY, Hogan ME, Whitehouse WG, Rose DT, et al. (2000) 
The Temple–Wisconsin Cognitive Vulnerability to Depression (CVD) Project: 

http://psycnet.apa.org/psycinfo/1989-26014-001
http://psycnet.apa.org/psycinfo/1989-26014-001
http://www.ncbi.nlm.nih.gov/pubmed/1757671
http://www.ncbi.nlm.nih.gov/pubmed/1757671
http://www.ncbi.nlm.nih.gov/pubmed/18653867
http://www.ncbi.nlm.nih.gov/pubmed/18653867
http://www.springerlink.com/content/5r24pu961167m855/
http://www.springerlink.com/content/5r24pu961167m855/
http://www.springerlink.com/content/5r24pu961167m855/
http://www.tandfonline.com/doi/abs/10.1080/02699938808410927
http://www.tandfonline.com/doi/abs/10.1080/02699938808410927
http://www.ncbi.nlm.nih.gov/pubmed/15914266
http://www.ncbi.nlm.nih.gov/pubmed/15914266
http://www.ncbi.nlm.nih.gov/pubmed/15914266
http://www.ncbi.nlm.nih.gov/pubmed/17087538
http://www.ncbi.nlm.nih.gov/pubmed/17087538
http://www.ncbi.nlm.nih.gov/pubmed/17087538
http://www.ncbi.nlm.nih.gov/pubmed/17087538
http://www.ncbi.nlm.nih.gov/pubmed/3903815
http://www.ncbi.nlm.nih.gov/pubmed/3903815
http://www.ncbi.nlm.nih.gov/pubmed/8046580
http://www.ncbi.nlm.nih.gov/pubmed/8046580
http://www.ncbi.nlm.nih.gov/pubmed/8046580
http://www.ncbi.nlm.nih.gov/pubmed/3585706
http://www.ncbi.nlm.nih.gov/pubmed/3585706
http://www.ncbi.nlm.nih.gov/pubmed/3585706
http://books.google.co.in/books?hl=en&lr=&id=L09cRS0xWj0C&oi=fnd&pg=PP15&dq=Cognitive+Therapy+of+Depression&ots=FVOdcR7kio&sig=yB0Tz_2k9sIRwp430quAkOV-CCI#v=onepage&q=Cognitive Therapy of Depression&f=false
http://books.google.co.in/books?hl=en&lr=&id=L09cRS0xWj0C&oi=fnd&pg=PP15&dq=Cognitive+Therapy+of+Depression&ots=FVOdcR7kio&sig=yB0Tz_2k9sIRwp430quAkOV-CCI#v=onepage&q=Cognitive Therapy of Depression&f=false
http://www.ncbi.nlm.nih.gov/pubmed/11358022
http://www.ncbi.nlm.nih.gov/pubmed/11358022
http://www.ncbi.nlm.nih.gov/pubmed/11358022
http://www.springerlink.com/content/h0101h574015086l/
http://www.springerlink.com/content/h0101h574015086l/
http://www.springerlink.com/content/h0101h574015086l/
http://www.acsu.buffalo.edu/~robertsj/moodstate.pdf
http://www.acsu.buffalo.edu/~robertsj/moodstate.pdf
http://www.acsu.buffalo.edu/~robertsj/moodstate.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9715579
http://www.ncbi.nlm.nih.gov/pubmed/9715579
http://www.ncbi.nlm.nih.gov/pubmed/14998736
http://www.ncbi.nlm.nih.gov/pubmed/14998736
http://www.ncbi.nlm.nih.gov/pubmed/21432637
http://www.ncbi.nlm.nih.gov/pubmed/21432637
http://www.ncbi.nlm.nih.gov/pubmed/21432637
http://www.ncbi.nlm.nih.gov/pubmed/21151502
http://www.ncbi.nlm.nih.gov/pubmed/21151502
http://www.ncbi.nlm.nih.gov/pubmed/21151502
http://www.ncbi.nlm.nih.gov/pubmed/649856
http://www.ncbi.nlm.nih.gov/pubmed/649856
http://www.amazon.com/Handbook-Depression-Children-Adolescents-Abela/dp/1593855826#reader_1593855826
http://www.amazon.com/Handbook-Depression-Children-Adolescents-Abela/dp/1593855826#reader_1593855826
http://www.ncbi.nlm.nih.gov/pubmed/11016110
http://www.ncbi.nlm.nih.gov/pubmed/11016110


Citation: Crystal SI, Simonson J, Mezulis A, Pegram K (2012) Affective Reactivity Predicts Cognitive Reactivity to Induced Stress in Adolescence. J 
Depress Anxiety 1:120. doi:10.4172/2167-1044.1000120

Page 8 of 8

Volume 1 • Issue 4 • 1000120
J Depress Anxiety
ISSN: 2167-1044 JDA an open access journal

Lifetime history of Axis I psychopathology in individuals at high and low 
cognitive risk for depression. J Abnorm Psychol 109: 403–418.

24. Hankin BL, Abramson LY (2002) Measuring cognitive vulnerability to depression 
in adolescence: Reliability, validity, and gender differences. J Clin Child Adolesc 
Psychol 31: 491–504.

25. Robinson MS, Alloy LB (2003) Negative cognitive styles and stress-reactive 
rumination interact to predict depression: A prospective study. Cognit Ther Res 
27: 275–291.

26. Stirman SW, Pennebaker JW (2001)Word use in poetry of suicidal and non-
suicidal poets. Psychosom Med 63: 517-522.

27. Rude SS, Gortner EM, Pennebaker JW (2004) Language use of depressed and 
depression vulnerable college students. Cogn Emot 18: 1121–1133.

28. Pennebaker JW, Francis ME, Booth RJ (2001) Linguistic Inquiry and Word 
Count: LIWC 2001.Mahwah, NJ: Erlbaum.

29. Lejuez CW, Kahler CW, Brown RA (2003) A modified computer version of the 
Paced Auditory Serial Addition Task (PASAT) as a laboratory-based stressor. 
Behav Ther 26: 290–293.

30. Radloff LS (1977) The CES-D scale: A self-report depression scale for research 
in the general population. Appl Psychol Meas 1: 385-401.

31. Abramson LY, Metalsky GI, Alloy LB (1996) The Cognitive Style Questionnaire: 
a measure of the diatheses featured in the hopelessness theory of depression 
(Unpublished manuscript). University of Wisconsin-Madison.

32. Alloy LB, Abramson LY (1999) The Temple-Wisconsin Cognitive Vulnerability 
to Depression (CVD) Project: Conceptual background, design, and methods. J 
Cogn Psychother 13: 227–262.

33. Watson D, Clark LA, Tellegen A (1988) Development and validation of brief 
measures of positive and negative affect: The PANAS scales. J Pers Soc 
Psychol 54: 1063-1070.

34. Lehnert KL, Overholser JC, Adams DM (1996) The cognition rating form: A 
new approach to assessing self-generated cognitions in adolescent sentence 
completions. Psychol Assess 8: 172-181.

35. Rotter JB (1950) Incomplete Sentences Blank High School Form. New York: 
Psychological Corporation.

36. Rotter JB, Lah MI, Rafferty JE (1992) Rotter Incomplete Sentences Rlank: 
Manual (2nd edn). San Antonio, TX: Psychological Corporation.

37. Rotter JB, Rafferty JE (1950) Manual for the Rotter Incomplete Sentences 
Blank: College Form. New York: Psychological Corporation.

38. Landis J, Koch G (1977) The measurement of observer agreement for 
categorical data. Biometrics 33: 159–174.

http://www.ncbi.nlm.nih.gov/pubmed/11016110
http://www.ncbi.nlm.nih.gov/pubmed/11016110
http://www.ncbi.nlm.nih.gov/pubmed/12402568
http://www.ncbi.nlm.nih.gov/pubmed/12402568
http://www.ncbi.nlm.nih.gov/pubmed/12402568
http://www.springerlink.com/content/l888055h70471225/
http://www.springerlink.com/content/l888055h70471225/
http://www.springerlink.com/content/l888055h70471225/
http://www.ncbi.nlm.nih.gov/pubmed/11485104
http://www.ncbi.nlm.nih.gov/pubmed/11485104
http://www.tandfonline.com/doi/abs/10.1080/02699930441000030
http://www.tandfonline.com/doi/abs/10.1080/02699930441000030
http://psycnet.apa.org/psycinfo/2003-06608-006
http://psycnet.apa.org/psycinfo/2003-06608-006
http://psycnet.apa.org/psycinfo/2003-06608-006
http://carmine.se.edu/cvonbergen/The CES-D Scale_A Self-report Depression Scale for Research in the General Population.pdf
http://carmine.se.edu/cvonbergen/The CES-D Scale_A Self-report Depression Scale for Research in the General Population.pdf
http://www.ingentaconnect.com/content/springer/jcogp/1999/00000013/00000003/art00005
http://www.ingentaconnect.com/content/springer/jcogp/1999/00000013/00000003/art00005
http://www.ingentaconnect.com/content/springer/jcogp/1999/00000013/00000003/art00005
http://www.ncbi.nlm.nih.gov/pubmed/3397865
http://www.ncbi.nlm.nih.gov/pubmed/3397865
http://www.ncbi.nlm.nih.gov/pubmed/3397865
http://psycnet.apa.org/index.cfm?fa=buy.optionToBuy&id=1996-00455-009
http://psycnet.apa.org/index.cfm?fa=buy.optionToBuy&id=1996-00455-009
http://psycnet.apa.org/index.cfm?fa=buy.optionToBuy&id=1996-00455-009
http://www.ncbi.nlm.nih.gov/pubmed/843571
http://www.ncbi.nlm.nih.gov/pubmed/843571

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Affective Reactivity Predicts Cognitive Reactivity to Stress
	Trait Negative Cognitive Style as a Moderator
	Content Analysis of Cognitive Reactivity
	Study 1

	Method
	Participants 
	Procedure

	Measures
	Depressive symptoms (CES-D) 
	Trait cognitive style
	State negative affectivity
	Cognitive reactivity

	Results 
	Descriptive analysis
	Does affective reactivity predict cognitive reactivity?
	Does trait cognitive style moderate the effect of affective reactivity on cognitive reactivity? 

	Discussion 1
	Study 2

	Method
	Participants
	Procedure
	Measures

	Cognitive Reactivity
	The Cognition rating form

	Results
	Descriptive analysis
	Does affective reactivity predict cognitive reactivity?
	Does trait cognitive style moderate the effect of affective reactivity on cognitive reactivity?

	General Discussion
	Limitations
	Conclusion
	Figure 1
	Figure 2
	Table 1
	Table 2
	References



