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The objective of this study was to develop the stress-

induced cognition scale (SCS). A preliminary survey was con-

ducted on 109 healthy adults to obtain cognitive stress re-

sponses. Then, 215 healthy subjects completed a preliminary

questionnaire. A comparison was made regarding cognitive

stress responses among 73 patients with depressive disorders

and 215 healthy subjects. Factor analysis of the SCS yielded

3 subscales: extreme thought, aggressive-hostile thought, and

self-depreciative thought. The test-retest reliability for the 3

subscales and the total score was significantly high, ranging

from 0.87 to 0.95. The Cronbach's for the 3 subscales andα

total score ranged from 0.82 to 0.94. The convergent validity

was calculated by correlating the 3 subscales and total score

of the SCS with the total score of the global assessment of

recent stress (GARS) scale, the perceived stress questionnaire

(PSQ), and the Symptom Checklist-90-Revised (SCL-90-R).

The correlations were all at significant levels. The depressive

disorder group scored significantly higher than the healthy

control group in all the subscale scores and total scores of the

SCS. Female subjects were significantly higher than males in

the total scores of the SCS. These results indicate that the SCS

is highly reliable and valid, and that it can be utilized as an

effective measure for research related to cognitive assessment.

Key Words: Stress-induced cognition scale, reliability, va-

lidity, depressive disorder, cognitive assessment

INTRODUCTION

The measurement of stress helps clarify pro-

blems and make appropriate treatment plans, and

it also helps to evaluate the efficacy of treatment.1

Recently, cognitive processes (eg, appraisal, coping)

and emotional states (eg, anxiety, depression) have

been noted as essential in the definition of stress.2

Preexisiting stress measures, however, do not

include cognitive responses as often as emotional,

somatic, and behavioral responses.

The efficiency of cognitive function decreases

under stress. In particular, severe stress or chronic

stress leads to the overall reduction of intellectual

functioning which includes cognitive distortions,

misinterpretation of situations, unproductive or

ineffective thought patterns, and indecisiveness.

However, the interrelatedness of cognitive func-

tion and stress makes it difficult to find out what

kind of cognitive symptoms are stress responses.1

Beck3 observed the tendency for making one-

sided and extreme judgments by those who are

vulnerable to stress. This tendency may be ex-

plained by the individual's personality or by the

stress. The importance is that regardless of the

reason, these cognitive tendencies are more likely

to occur in conjunction with other stress re-

sponses.1

Of all the aspects of the stress responses, the

cognitive components are probably the most

difficult to define and measure. Part of this diffi-

culty arises from the muddle described earlier

among cognitions as part of the stressors, cogni-

tions as part of the stress responses, and cogni-

tions as part of the coping process.1 Schwartz4 has

pointed out that the word 'cognition' is used to

mean any of a response class composed of private

events, mediators of behavior, and the complex
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structures that organize and generate behavior.

The word 'cognition' can be used in a variety of

ways, but Cotton1 limited the role of cognitions as

stressors to those cognitions involved in the

process of appraisal - that is, cognitive interpreta-

tions of events which are labeled as 'stressful'.

Cognitions which follow a stressful event are

assumed to be part of the stress responses; cog-

nitions which reinterprete the experience are part

of the coping process. In this study, cognition

following a stressful event was considered as a

cognitive response.

It is recommended that patients record their

cognitive response over a period of time to dis-

cover the negative cognitive responses, that is,

their cognitive distortions. But the need for mea-

surement is brought up for some of the following

reasons; first, some patients who are lacking in

verbal expression find difficulty in discovering

their distorted cognitive responses. Second, inter-

views and the patients' own records are not suf-

ficient to document cognitive change over the

course of time.5

The preexisitning tools to measure cognitive

responses include the Automatic Thoughts Ques-

tionnaire (ATQ),6 Social Anxiety Thoughts Ques-

tionnaire (SATQ),7 and the Meta-Cognitions

Questionnaire (MCQ)8 for college students. Also

available are the Cognition Checklist (CC),9 and

the Negative Thoughts in Response to Pain

(NTRP).10 The ATQ is an instrument that mea-

sures the frequency of automatic negative state-

ments about the self. SATQ is a scale that is

intended to measure the cognitive aspects of

social anxiety. MCQ, CC, NTRP are primarily

instruments developed for college students. The

measures listed above have limitations because

not only are they focused on special situations

and a certain age level, but also patients were

not used as control subjects.

Recently, the Stress Response Inventory was

developed in Korea,11 but it is not a measure of

cognitive responses perse. Therefore, the aim of

this study is to develop a stress-induced cog-

nition scale including all kinds of cognitive

responses to stress, and to overcome the lim-

itations of the previous measures mentioned

above.

MATERIALS AND METHODS

Subjects and procedures for preliminary survey

The subjects used for the preliminary survey

were 109 healthy adults (56 men, 53 women) over

20 years of age (mean ± SD, 41.6 ± 11.0 years). The

mean (S.D.) length of education was 14.1 (3.3)

years, and the mean (S.D.) monthly income was

2,485 (730) U.S. dollars. Eighty-three subjects were

married, 22 were single, and the marital status of

four was unknown. They were sent a letter of

informed consent and a questionnaire, along with

a written explanation of the study. All but six

subjects responded to the questionnaire and

returned it to the authors. The subjects were

asked: "What do you think about when they face

stressful situations?" Participants were also re-

quired to write 10 cognitive responses to stressful

situations, beginning with the most common,

along with their demographic characteristics.

The responses obtained from these 109 subjects

were subgrouped according to similarity in

content and expression, and the frequencies were

checked for each response item. The final result

was that 24 items were purely cognitive re-

sponses, and five had a mixture of cognitive and

emotional elements. It was found that 29 re-

sponses were repeated more than five times.

Subject and procedures for preliminary question-

naire

The 21 most commonly-mentioned items (those

appearing more than nine times) were selected to

create a preliminary questionnaire. At that time,

the research team, comprised of 10 psychiatrists

and psychologists, agreed on these 21 items. Each

item on the preliminary questionnaire was

arranged in a Likert-type format: 'Not at all' (0

point), 'Somewhat' (1 point), 'Moderately' (2

points), 'Very much' (3 points), or 'Absolutely' (4

points). The preliminary questionnaire was

completed by 215 healthy subjects (108 men, 107

women) who were 20 years of age or older (mean

± S.D., 41.7 ± 10.4 years). Other sociodemogra-

phic characteristics of this group are described in

Table 1.

The subjects included hospital employees and
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family members of medical students. They were

sent a letter of informed consent and a question-

naire, as well as a written explanation of the

study. All but 11 subjects responded to the ques-

tionnaire and returned it to the authors. Before

they were screened for the presence or absence of

any physical or psychiatric disorders via the ques-

tionnaire, the hospital employees were contacted

directly by psychiatric residents to ensure that

they had no physical or psychiatric disorders. For

the family members of medical students, the

medical students were asked to check for the

presence or absence of physical and psychiatric

disorders and to include in the study only those

subjects who had no disorders. According to the

self-report questionnaire, none of these subjects

reported being treated for physical or psychiatric

disorders or having symptoms of such disorders.

In addition, all of the test subjects were found to

be within normal limits in their annual physical

check-ups.

The comparison group for the discriminant

validity test was composed of patients who had

been diagnosed with depressive disorders at the

Department of Psychiatry at Severance Hospital.

These patients were serially selected and inter-

viewed, and given a verbal and written explana-

tion of the outline of the study. Only those

patients who granted informed consent were

given the questionnaires which included items

regarding the sociodemographic characteristics

and the self-rating scales. The depressive disorder

group included 45 patients with major depressive

disorder and 28 with dysthymic disorder (32 men

and 41 women in total; mean (S.D.) age 38.3 (12.3)

years). The sociodemographic characteristics of

the patients are described in Table 1. The diag-

noses were made by an experienced psychiatrist

using the DSM-IV criteria.
12
Patients with other

diagnoses were excluded from this study.

All 215 healthy subjects completed the other

measures at the same time. Such measures in-

cluded the Korean version13 of the SCL-90-R,14 the

Korean version
15

of the Global Assessment of

Recent Stress (GARS) Scale,16 and the Perceived

Stress Questionnaire (PSQ).17 The SCL-90-R is a

90-item self-rating instrument for assessing a

person's psychopathology during the last week,

Table 1. Sociodemographic Characteristics of Subjects

Healthy group

(n = 215)

Depressive disorder

group (n = 73)
Statistics df p value

Sex

Male N (%)

Female N (%)

Age (yr)

Mean (SD)

Duration of education (yr)

Mean (SD)

Duration of illness (months): Mean (SD)

Religion (n = 279)

Present N (%)

Absent N (%)

Marital status (n = 271)

Married N (%)

Single N (%)

Occupation (n = 189)

Professional N (%)

Non-professional N (%)

Income (dollars per month): Mean (SD)

108 (50.2)

107 (49.8)

41.7 (10.5)

14.2 (3.0)

135 (65.2)

72 (34.8)

161 (77.8)

46 (22.2

58 (36.2)

102 (63.8

2,517 (704)

32 (43.8)

41 (56.2)

38.3 (12.3)

13.4 (3.6)

19.4 (29.5)

52 (72.2)

20 (27.8)

44 (68.8)

20 (31.2)

7 (24.1)

22 (75.9)

2,236 (954)

χ2 = 0.89

t = 2.29

t = 1.80

χ2 = 1.19

χ2 = 2.16

χ2 = 1.60

t = 2.31

1

286

279

1

1

1

100

0.35

0.02

0.07

0.28

0.14

0.21

0.02
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and it includes nine subscales. The GARS is a

self-rating instrument developed for assessing the

severity of recent stressors in seven areas and one

overall area during the week preceding its admin-

istration. The PSQ is a 30-item self-rating instru-

ment designed to assess perceived stress during

the month preceding its administration, and it is

made of seven subscales.

The test-retest reliability of the preliminary

questionnaire was calculated by the first and

second testing by 62 randomly-selected subjects

from the original 215 subjects after a two-week

interval. Factor analysis was conducted and the

factors were labeled.

Data analysis

A factor analysis was conducted using an

oblique rotation after the maximum-likelihood

factor analysis was completed. An independent

t-test was used to compare the subscale scores and

the total score of the SCS between the patient and

healthy groups. The convergent validity of the

subscale scores and the total score of the SCS was

calculated with the total scores of the GARS scale,

the total scores of the PSQ scale, and the subscale

scores of the SCL-90-R, using Pearson's correla-

tion. The test-retest reliability of the subscale

scores and the total score of the SCS was cal-

culated using Pearson's correlation on the first

and second testing. The internal consistency of the

subscales and the total score was calculated using

Cronbach's .α

A comparison of the subscale and the total SCS

scores according to sociodemographic character-

istics (sex, occupation: professional or non-pro-

fessional, marital status: married or single, and

religion: present or absent) was made using an

independent t-test. The relationships of age, edu-

cation, income and the duration of illness with the

test scores was examined using a Pearson's cor-

relation. A multiple regression analysis was com-

puted to determine the effect of the sociodemo-

graphic variables, with the dependent variable

being the total score and the independent vari-

ables being those sociodemographic characteristics

that had been confirmed as significantly influ-

encing the total score

RESULTS

Sociodemographic characteristics of the subjects

The healthy group was significantly older, and

had higher income level than the patient group.

No significant differences were found between the

two groups with respect to sex, education level,

marital status or occupation (Table 1).

Factor analysis of the SCS

Factor analysis was conducted on 21 response

items, using oblique rotation after a maximum-

likelihood factor analysis, which yielded three

factors with an eigen value of greater than one.

Among them, all 21 items with a factor loading

greater than 0.3 were extracted. In the case of

those items with a factor loading greater than 0.3

on more than one factor at the same time, the

greatest one was extracted.

The first factor, labeled 'extreme thought', was

found to have the highest eigen value of 9.89, and

explained 47.1% of the responses. This was fol-

lowed by the second factor, labeled 'aggres-

sive-hostile thought', the third factor, labeled 'self-

depreciative thought'. Each item's factor loading

is listed in Table 2.

The SCS was finalized with a total of 21 re-

sponse items under the three subscales. There

were 9 items under the extreme thought subscale,

4 items under the aggressive-hostile thought

subscale, and 8 items under the self-depreciative

thought subscale.

The FITMOD program was used to determine

the fitness of the factors. It was found that the root

mean square error of the approximation (RMSEA)

index was 0.06. This suggests that the three factors

originally extracted from the factor analysis are

likely to be fit.

Reliability of the SCS

Test-retest reliability

Test-retest reliability of the three subscale scores

and the total score was computed by a first and

second testing. It was at a significant level (p <

0.001), ranging from 0.87 to 0.95 (r) (Table 3).
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Internal consistency

Cronbach's was computed for the three subα -

scales scores and the total score of the 215 sub-

jects, and the result was significant (p < 0.01),

ranging from 0.82 to 0.91 for each of the three sub-

scales, and 0.94 for the total score (Table 3).

Correlations of SCS subscales

The correlations between the total score and

each of the subscale scores, as well as the cor-

relations between the subscales, were all signifi-

cant. Their levels ranged from 0.58 to 0.94 (Table

4).

Table 2. Factor Analysis of Stress-induced Cognition Scale in Healthy Group

Items Extreme thought
Aggressive-hostile

thought

Self-depreciative

thought

18. I don't want to think about anything 0.73

8. I don't feel like talking 0.69 0.12

7. I can't pull myself out of one particular thought 0.61

1. I feel like crying 0.57 -0.34

2. I have become more suspicious 0.51 - 0.11

17. I don't like working 0.51 - 0.11

6. I should be perfect at everything 0.40

13. I wish I were dead 0.37 0.25 - 0.19

12. I should not be blamed for anything 0.34 - 0.12 - 0.23

19. I feel like killing someone 0.83

9. I feel like hitting someone 0.77

3. I feel like breaking something 0.23 0.60

14. People don't like me 0.29 0.37 - 0.16

4. I can't do anything - 0.77

16. I have no future in my current work - 0.75

21. I don't like myself 0.17 - 0.72

15. I am not good at anything - 0.65

10. I am useless (or unworthy) 0.29 - 0.54

5. My life is meaningless 0.38 - 0.53

20. I am a failure - 0.19 0.22 - 0.47

11. I have lost my self-confidence 0.43 - 0.46

Eigenvalue (explained proportion %) 9.89 (47.1) 1.54 (7.3) 1.16 (5.5)

Bold figures indicate items greater than 0.3 of factor loading.

Table 3. Test-Retest Reliability and Internal Consistency of the SCS in Healthy Group

Test-retest correlation (r)* Internal consistency Cronbach's α

No. 62 215

Extreme thought 0.92 0.87

Aggressive-hostile thought 0.87 0.82

Self-depreciative thought 0.92 0.91

Total 0.95 0.94

r, Pearson's correlation coefficient.

*p < 0.001, p < 0.01

SCS, Stress-induced Cognition Scale.
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Item-subscale total correlations

The response item scores of the three subscales

correlated significantly with the subscale total

score of the SCS (Table 5).

Validity of the SCS

Convergent validity

The convergent validity of the SCS was com-

puted by correlating the scale scores with pre-

existing measures, such as the GARS, PSQ, and

SCL-90-R. The three subscale scores and the total

score of the SCS correlated significantly with the

total scores of the GARS and the PSQ, and with

each of the subscale scores of the SCL-90-R (Table

6).

Discriminant validity

Discriminant validity was also computed by

Table 4. Correlation of the SCS Subscales in Healthy Group

Extreme thought
Aggressive-hostile

thought
Self-depreciative

thought
Total

Extreme thought 1.00 0.58* 0.80* 0.94*

Aggressive-hostile thought 0.58* 1.00 0.62* 0.74*

Self-depreciative thought 0.80* 0.62* 1.00 0.94*

Total 0.94* 0.74* 0.94* 1.00

*p < 0.01. SCS, Stress-induced Cognition Scale.

Table 5. Item-total Correlation of the SCS in Healthy Group

Items Extreme thought
Aggressive-hostile

thought
Self-depreciative

thought

18. I don't want to think about anything 0.74

8. I don't feel like talking 0.66

7. I can't pull myself out of one particular thought 0.63

1. I feel like crying 0.76

2. I have become more suspicious 0.64

17. I don't like working 0.62

6. I should be perfect at everything 0.34

13. I wish I were dead 0.66

12. I should not be blamed for anything 0.44

19. I feel like killing someone 0.57

9. I feel like hitting someone 0.48

3. I feel like breaking something 0.53

14. People don't like me 0.64

4. I can't do anything 0.69

16. I have no future in my current work 0.65

21. I don't like myself 0.72

15. I am not good at anything 0.62

10. I am useless (or unworthy) 0.70

5. My life is meaningless 0.81

20. I am a failure 0.72

11. I have lost my self-confidence 0.79

Item-total correlation (p < 0.05). SCS, Stress-induced Cognition Scale.
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comparing the scores of the patient group with

those of the healthy control group. The patient

group scored significantly higher than the control

group on all the three subscales, and on the total

score of the SCS (Table 7).

The relationship between the SCS subscale scores

and the level of depression

The extreme thought subscale (r = 0.76 p <

0.001), the aggressive-hostile thought subscale (r=

0.49 p< 0.001), the self-depreciative thought sub-

Table 6. Correlation of the SCS Subscale Scores with the SCL-90-R Subscale Scores, Total Scores of PSQ and GARS
in Healthy Group

Extreme thought
Aggressive-hostile

thought

Self-depreciative

thought
Total

SCL-90-R

Somatization 0.55* 0.46* 0.49* 0.57*

Interpersonal sensitivity 0.69* 0.52* 0.61* 0.69*

Obsessive- compulsive 0.72* 0.46* 0.65* 0.72*

Anxiety 0.71* 0.56* 0.67* 0.74*

Depression 0.76* 0.49* 0.71* 0.77*

Hostility 0.65* 0.69* 0.63* 0.72*

Phobia 0.52* 0.55* 0.51* 0.58*

Paranoid ideation 0.70* 0.59* 0.65* 0.73*

Psychoticism 0.63* 0.57* 0.66* 0.70*

GSI 0.73* 0.58* 0.68* 0.76*

PSDI 0.63* 0.35* 0.58* 0.63*

PST 0.67* 0.64* 0.64* 0.72*

PSQ 0.68* 0.39* 0.63* 0.68*

GARS 0.47* 0.43* 0.48* 0.52*

*p < 0.01.

SCS, Stress-induced Cognition Scale; SCL-90-R, Symptom Checklist-90-revised; GSI, Global Severity Index; PSDI, Positive Symptom

Distress Index; PST, Positive Symptom Total; PSQ, Total scores of Perceived Stress Questionnaire; GARS, Global Assessment of

Recent Stress Scale.

Table 7. Scores of the SCS and SCL-90-R Depression Subscale in the Depressive Disorder Group and Healthy

Control Group

Depressive
disorder (n = 73)

Mean ± SD

Healthy
control (n = 215)

Mean ± SD
t df p value

SCS

Extreme thought 17.4 ± 8.4 7.1 ± 5.8 9.71 96 < 0.001

Aggressive-hostile thought 3.1 ± 3.5 1.7 ± 2.3 3.19 93 0.002

Self-depreciative thought 15.5 ± 9.7 5.1 ± 5.7 8.67 89 < 0.001

Total 36.0 ± 18.7 14.0 ± 12.5 9.41 95 < 0.001

SCL-90-R Depression 63.5 ± 14.4 46.4 ± 10.2 9.35 98 < 0.001

SCS, Stress-induced Cognition Scale; SCL-90-R, Symptoms Checklist-90-revised.
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scale (r = 0.71 p < 0.001) and the total score of the

scale (r = 0.77 p < 0.001) had significant cor-

relations with the SCL-90-R depression subscale

score in the healthy group. Each of the subscales

(extreme thought subscale r = 0.81 p < 0.001, ag-

gressive-hostile thought subscale r = 0.61 p <

0.001, self-depreciative thought subscale r = 0.76

p < 0.001) and the total score of the scale (r = 0.88

p < 0.001) had also significant correlations with

the SCL-90-R depression subscale score in the

depressive disorder patients.

The relationship between sociodemographic variables

and the SCS scores

For the healthy group, several significant rela-

tionships between the sociodemographic vari-

ables and the SCS scores were found. When

compared according to sex, females scored sig-

nificantly higher on the total SCS score than

males (12.3 ± 11.5 vs. 15.7 ± 13.2, t = -2.01, df =

213, p = 0.04). Among the three subscales, females

scored significantly higher only on the extreme

thought subscale than did males (5.9 ± 5.1 vs.

8.4 ± 6.2, t = -3.23, df = 213, p = 0.001). Income

level had a significant negative correlation with

the total score (r = -0.21 p = 0.002), but age (r =

-0.07 p = 0.33) and education level (r = -0.12 p =

0.10) had no significant correlations with the

total score. No significant differences for marital

status (married vs. single, 12.4 ± 10.9 vs. 17.1 ±

15.2, t = -1.96, df = 59, p = 0.05), occupation (pro-

fessional vs. nonprofessional, 11.4 ± 10.6 vs. 14.0

± 12.8, t = -1.31, df = 158, p = 0.19), or religion

(present vs. absent 14.9 ± 13.8 vs. 12.2 ± 9.7, t =

1.65, df = 189, p = 0.10) were found in the total

score of the SCS.

A multiple regression analysis was conducted

to control for sociodemographic variables such as

sex, education level, and income. It was found

that regardless of the sociodemographic vari-

ables, the patient group scored significantly

higher than the healthy group in the total score

of the SCS (R = 0.36, F = 39.3, p < 0.001; B = 20.78,

SE = 1.92, β = 0.53, p < 0.001). However, no sig-

nificant correlation was found between the dura-

tion of illness and the total score of the SCS for

the patient group (r = 0.14, p = 0.25).

DISCUSSION

Three subscales (extreme thought, aggressive-

hostile thought and self-depreciative thought)

were identified after a factor analysis was per-

formed for all the items of the SCS. The factor

analysis results could be characterized in two

ways. First, the items identified on the extreme

thought subscale (nine items) were the most com-

mon. This was followed by the items for the

self-depreciative thought subscale (8 items), and

the items for the aggressive-hostile thought sub-

scale (4 items). Second, the extreme thought sub-

scale (47.1%) accounted for the largest proportion

of the scale. These results suggest that extreme

thought responses are possibly the most common

among stress-related cognitive responses.

The test-retest reliability was significantly high,

as was the internal consistency for each subscale

and the total score. The correlations between each

of the three subscales and the total score, as well

as the correlations between each of the items and

the subscale scores, were all significant. These

results indicate that the SCS is highly reliable and

stable.

Since this scale is a tool that measures cognitive

responses related to stress, the convergent validity

was checked by correlating the SCS with the three

pre-existing measures relevant to stress, such as

the Korean version of SCL-90-R,14 the Korean

version of the GARS scale,16 and the PSQ.17 It was

found to be significant, with high correlations

between the three subscale scores or the total

score of the SCS and the total scores for each of

the GARS and the PSQ, or each of the subscales

of the SCL-90-R.

The depressive disorder group scored signifi-

cantly higher than the healthy group on all of the

three subscales as well as the total SCS score.

These findings suggest that the disorder group is

likely to have a broader range of stress-related

cognitive responses than the healthy group. These

results could contribute to the discriminant va-

lidity of this instrument.

Regarding the relationship between sex and

scale scores in the healthy subjects, females scored

significantly higher than males in the extreme

thought subscale and the total score, which in-

dicate that negative cognitive responses to a
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stressor are more prominent in women than in

men. A number of studies have found that

women are more likely to become depressed than

men.18-20 It was also found that women experience

more negative life events than men.21 In terms of

income level, the variable was found to have a

significant negative correlation with the total SCS

score, which indicates that the demographic vari-

able may be associated with negative cognitive

responses.

As is shown in Table 6, the extreme thought

subscale, the self-depreciative thought subscale,

and the total score of the scale all had the greatest

correlation coefficients in their association with

the SCL-90-R depression subscale among all the

SCL-90-R subscales in healthy adults. For the de-

pressive disorder patients, the level of depression

was also significantly correlated with each of the

subscales and the total score of the scale. These

findings indicate that this scale is more likely to

be related to depression than any other psycho-

pathology.

In conclusion, these results suggest that the SCS

is highly reliable and valid, and that it can be

effectively utilized as a measure for research of

the cognitive responses related to stress.
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