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ABSTRACT. The Emotional S t m p  (ES) task ( I .  H. Gotlib & C. D. McCann. 1984) has 
been proposed as an experimental measure to assess the processing of emotion or the bias 
in attention of emotion-laden information. However. study results have not been consis- 
tent. To further examine its reliability for empirical research. the authors of this study 
administered the ES task to 33 participants on 2 separate occasions separated by I week. 
Results indicated that retest reliabilities for reaction times (RTs) derived from the 3 sepa- 
rate emotion conditions (manic, neutral. and depressive) across the l week interval were 
very high. However, consistenl with previous research. the reliabilities were very low for 
the interference indices (manic and depressive). These low reliabilities reflect the very 
high intercorrelation between the RTs derived from the 3 conditions. The authors cow 
cluded that a better indicator of  the reliability for this task is the individual RTs from each 
emotion condition. 

Key words: emotion, emotional Stroop, reliability, test-retest 

THE EMCYl‘lONAL STROOP TASK (ES; Gotlib & McCann, 1984) is based on 
the original Stroop task (Stroop, 1935). which has previously been used to exam- 
ine attentional processes and the well-known interference or Stroop eflecr. 
Results from studies employing the Stroop task have revealed that participants 
require a longer time to name the color of a stimulus when the word is incon- 
gruent than when i t  appears as a solid color square. That is, they have trouble say- 
ing “blue” when blue ink i s  used in printing the word “red.” 

Researchers are beginning to focus on the abnormal processing of emotion 
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or attention in emotion-related (e.g., affective) disorders (Austin et al.. 1999; 
Franke, Maier, Hardt. & Frieboes, 1993; Hill & Knowles. 1991; Kinderman. 
1994; Lemelin & Baruch, 1998; Tarbuck & Paykel, 1995). To assess the pro- 
cessing of emotional information in psychiatric disorders, such as depression, 
researchers may adapt traditional cognitive tests; the Stroop task has been adapt- 
ed for research examining the processing of emotion-laden words (Gotlib & 
McCann, 1984; Williams & Nulty. 1986) 

The ES task differs from the Stroop task in that emotional- and neutral-con- 
tent words are presented instead of color-incongruent words and the interference 
effect is a result of emotional content rather than incongruence of color. 
Williams, Mathews, and MacLeod (1996) hypothesized that the ES task mea- 
sures attentional bias because depressed individuals perform poorly at color 
naming when the words have a depressed content than when the words have a 
neutral or manic content. Response latencies from depressed individuals are 
longer when the stimulus material is negatively valenced than when the materi- 
al is neutral or positively valenced (Kindt, Bierman & Brosschot, 1996; Segal, 
Gemar, Truchon. Guirguis, & Horowitz. 1995; Siegrist, 1997; Williams & 
Nulty. 1986). 

It has been assumed that the emotional modification of the cognitive para- 
digm allows the measurement of inhibition of emotional information in much the 
same manner as the original cognitive paradigm measures inhibition of cognitive 
processes (Kindt et al., 1996). However, this has not been empirically evaluated. 
LeDoux ( 1990) suggested that processing emotional information is qualitatively 
different and that such information follows a different neural pathway than emo- 
tionally neutral (cognitive) information. 

Results from previous studies using the ES task have been inconsistent 
(Williams et al., 1996) and may reflect the fact thatit is not a reliable measure. 
Reliability of the ES task has been investigated in only two previous studies 
(Kindt et al.. 1996; Siegrist, 1997). with negative results. Kindt et al. found the 
reliability of emotional content words to be low ( r  = .I9 and .25). This finding 
was replicated by Siegrist using self-relevant words ( r  = -.04). 

A possible threat to the validity of these two studies is the confounding prob- 
lem in the analysis of reliability of difference scores. This is the paradox for the 
measurement of change (Murphy & Davidshofer, 1994; Overall & Woodward, 
1975). The paradox occurs when two variables are highly correlated. The reliabil- 
ities of the difference scores for these variables are then always low. The reason for 
this paradox is that all observed scores are assumed to be made up of true scores 
and error scores. If two scores are highly correlated, then the true scores must over- 
lap considerably. Therefore, there will be hardly any difference between the true 
scores, and the difference seen will be almost entirely due to measurement error. 

Address correspondence to PI J. Nathan, Brain Sciences Institute, 400 Bunvood Road, 
Hawthorn. Victoria 3122. Australia: pnathanQbsi.swin.edu.au (e-mail). 
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Independent of this possible paradox effect, there were a number of minor 
problems in these previous studies that could be corrected in future research. 
First, although supposedly healthy controls were used in both studies, the 
researchers did not take into account the emotional condition of the participants, 
as there was no assessment of their emotional state. Second, the Kindt et al. 
(1996) study retested participants 3 months after the initial testing, although 
Carmines and Zeller (1979) recommended that retesting should be conducted no 
later than I month after the initial testing. Another potential problem is in the 
selection of the emotion-laden and non-laden words. Hill and Knowles (1991) 
attributed the lack of consistent findings to the selection of emotional words. 
They suggested that the emotional adjectives presented by Gotlib and McCann 
(1984) and Gotlib and Cane (1987) were the best types of words to produce an 
interference effect. Neither of the two previously published studies used the rec- 
ommended emotional adjectives from the Gotlib studies. 

Our aim in the present study was to examine the test-retest reliability of the 
ES task using the Gotlib adjectives. Of particular relevance to this objective was 
an assessment of the reliability of the interference effects. We examined the para- 
dox within this context. We formed the following hypotheses: 

1. If the variables are not highly correlated, the low reliability will indi- 
cate that the test should not be used in future research examining emo- 
tional processing in either nonclinical situations or for disorders of 
emotion. 

2. If there is low test-retest reliability but the main variables are highly cor- 
related, this will indicate that the test-retest statistic is not appropriate for 
this task. 

3. A high test-retest reliability for the interference effect may indicate that 
the methodological differences between the present study and the two 
previously reported studies account for these differences and that the pre- 
sent methodology should be used in future studies assessing emotional 
processing. 

Method 

Participants 

Participants were 33 members of the staff or student body at Swinburne 
University or acquaintances of the investigators (I9 women and 14 men, with a 
mean age of 27 years [SD = 5.541). We screened all the participants for any med- 
ical or psychological illnesses by having them complete a standard mental health 
questionnaire, and all provided informed written consent to participate. The 
research was approved by the Swinburne University Human Research Ethics 
Committee. All participants were of White European origin. 
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Materials 

The task we administered was based on the ES task developed by Gotlib and 
McCann (1984) and consisted of color words presented on a computer screen 
using Aria1 Black font, size 72. In total, 120 words were selected from the list 
supplied by Gotlib and McCann. Of these words, 40 were depressive, 40 were 
Gutral and 40 were manic. We presented the words in one of four colors; red, 
green, white, and blue. The object of the task was for participants to name the 
color of the words as fast as possible. We administered the Beck Depression 
Inventory 11 (BDI-Ik Beck, Steer, & Brown, 1996) at both Time 1 and Time 2 to 
exclude any potential changes in mood over the testing interval. 

Procedure 

We tested the participants on two occasions, 1 week apart. We seated them 
approximately 1 m in front of a computer screen with headphones and a micro- 
phone to record response time (RT) for the ES task. We instructed the partici- 
pants to say the color of the presented word as quickly as they could because we 
were recording their RTs. The words were presented for 1.5 s. Between each 
word presentation there was a blank screen for 250 ms and a fixation cross for 1 
s. To minimize order effects, we gave half the participants the depressive words 
first, followed by neutral words, and finally the manic words. The remaining par- 
ticipants received the words in the opposite order (i.e., manic, followed by neu- 
tral and depressive words). 

Results 

BDI-11 scores ranged from 0 to 13 and 0 to 12 at Sessions 1 and 2, respec- 
tively. The mean BDI-11 score for Session 1 was 2.88 (SD = 3.27) and for Ses- 
sion 2, 2.19 (SD = 2.74); these means reflected very low scores on this scale. A 
two-tailed t test indicated that the change in the mean score was not significant, 
t(31) = 1 . 7 1 , ~  > .05. 

The mean RTs (from Session 1 to Session 2) were stable over time (Table 1). 
Correlations were also computed from RTs in the neutral, depressive, and manic 
conditions at Time 1 and Time 2. For neutral words, r = .80, p < .01; for depres- 
sive words, r = .80, p c .01; and for manic words, r = .77, p < .01. These corn- 
lations indicate that the RTs derived from each of the emotional conditions were 
consistent over time. For each category of .words, the conelation was positive. 

As stated previously, the ES task is an interference task. Hence, test-retest 
reliability is based on the correlations of the interfexence rather than the reaction 
times (RTs). To calculate the reliability of the interference effect, we subtracted 
the RTs for the emotional words from the neutral words (e.g., depressive inter- 
ference RTkps, - RTnCUd. and manic interference RTmk - RTnCUd) for both 
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TABLE 1 
Means and Standard Deviations for Reaction Time (ms) for the 

Different Stimulus Categories for the Emotional S h o p  Task 

Session 1 Session 2 
Word type M SD M SD 

Neutral 633.24 103.86 614.76 92.07 
Depressive 657.64 105.36 625.55 102.89 
Manic 627.42 120.85 627.74 100.20 

Note. N varied between 30 and 32 due to missing values. 

TABLE 2 
Correlations of Emotional Words and Neutral 
Words for Reaction Time at Sessions 1 and 2 

Word type Time 1 Time 2 

Depressed + Neutral .90* 
Manic -+ Neutral .93* 

.90* 

.90* 

Note. N varied between 28 and 32 due to missing values. 
*p < .001. 

Time 1 and Time 2. Test-retest reliability correlations for the interference effect 
of the ES words were r = .24, p > .05, for depressive words and r = -. 1 1. p > .05, 
for manic words. These correlations were nonsignificant and unacceptably low 
for the purposes of test-retest reliability and indicate the lack of reliability for 
depressive and manic interference effect. Thus, the interference effects from Ses- 
sion 1 are not comparable to the interference effects seen at Session 2. 

We conducted a further analysis on the RTs to examine the paradox for the 
reliability of difference scores. The correlations of RTs of emotional words with 
neutral words are contained in Table 2; all the correlations were positive, signif- 
icant, and very strong, and r values were .90 or above. This result indicates that 
the RTs of the emotional words dere strongly correlated with the RTs of the neu- 
tral words. 

Discussion 

Our major aim in the present study was to examine the test-retest reliabili- 
ties of the three emotion conditions as well as the interference indices. The inter- 
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ference indices had been previously hypothesized to reflect the bias in process- 
ing emotion-laden words. Our results indicated high test-retest reliabilities for 
the RTs derived from each emotion condition separately but low test-retest reli- 
abilities for the interference indices. 

Because the reliability of the interference indices was very low. additional 
analysis were conducted to confirm the paradox. The low test-retest reliability 
for the interference indices may have been because of the paradox of using 
change scores when two measures are highly correlated or, in fact, because of the 
very low reliability of the interference indices. RTs from all three conditions 
(depression, neutral, and manic) were highly correlated in the present study, indi- 
cating that test-retest reliability may not be a valid statistic to use in establishing 
the reliability of these indices. Perhaps it would be more suitable to use the 
test-retest reliabilities of the RTs derived from the words in the individual emo- 
tion conditions. These findings are consistent with past studies examining the 
reliability of the ES task (Kindt et al., 1996; Siegrist, 1997). 

The modification of the present study using the Gotlib list of words pro- 
duced test-retest correlations for RTs derived from the different emotion condi- 
tions similar to those reported in the two previous studies examining the reliabil- 
ity of the ES. The correlations previously reported were by Kindt et al. ( r  = .65 
to .84) and by Siegrist ( r  = .84 to .91). 

For both these previous studies (Kindt et at., 1996; Siegrist. 1997) as well as 
the current study, participants were recruited from a university population. The 
results of the present study indicate that the poor test-retest reliability of the 
interference effect of the ES is most likely to be due to the “paradox of mea- 
surement change.” It is now important for researchers to determine how these 
interference reliability scores compare with scores in clinical populations, espe- 
cially given that the ES task is considered an important tool in determining psy- 
chopathology in depressed and anxious individuals (Williams et al., 1996). 

It is only possible to conclude from the present study that the ES task is reli- 
able when measuring RTs derived from the different emotional conditions. 
Because of the difficulties in the analysis of difference scores, the reliability of 
the interference effects remains unknown. Nevertheless, because the RTs derived 
from the different conditions were highly correlated, it would be sensible to sug- 
gest that the interference produced by the ES is also likely to be highly reliable. 
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