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Effects of induced dysphoric mood
on fact retrieval and inferential
reasoning from world knowledge
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World knowledge stimuli were used to investigate the effects of an induced dysphoric mood
on fact retrieval and inferential reasoning processes. Sixty young adults were divided randomly
into three mood groups (elated, neutral, and dysphoric). The subjects in each group read a differ
ent set of 30 sentences, each set designed to induce a specific mood. Two world knowledge ques
tion types were then presented, one designed to induce fact retrieval alone and the other designed
to induce inferential reasoning. Significant differences for question type were found, with infer
ence questions requiring longer response times and being rated as involving more complex pro
cessing than fact retrieval questions. However , groups were not significantly different for num
ber of correct responses, confidence levels, introspective process ratings, or speed of response for
either type of question. Thus, induced dysphoric mood did not produce a significant negative im
pact on utilization of world knowledge.

The focus of this research was to determine whether
an induced dysphoric mood would impair utilization of
information from world knowledge , knowledge acquired
through life experiences by adults. (Unless clinical popu
lations were used , we will use the term dysphoria rather
than depression in describing our research and the re
search of others who have studied nonclinical popu
lations .) Ellis and his colleagues (Ellis , Thomas,
McFarland, & Lane , 1985; Ellis, Thomas , & Rodriguez,
1984; Leight & Ellis, 1981; Tyler , Hertel, McCallum,
& Ellis, 1979) have demonstrated that inducing a dys
phoric mood in normal subjects impairs retention of new
information. This effect was found when the dysphoric
mood was induced either before encoding new material
or after encoding but before attempted recall. However,
impaired memory was not found for recognition tasks
when dysphoria was induced (Ellis , personal communi
cation, 1984).

Ellis (1985; Ellis & Ashbrook, 1988) points out that
studies that do not show memory deficits associated with
depression may have utilized tasks that do not require
large amounts of processing capacity or cognitive effort.
Weingartner and his colleagues (Cohen, Weingartner,
Smallberg , Pickar, & Murphy, 1982; Weingartner, 1986;
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Weingartner, Miller, & Murphy , 1977) also have reported
that depressives show memory performance deficits when
effortful information processing was required, but not
when automatic information processes were used.

Niederehe (1986) compared younger and older adult
depressives from an outpatient population with age
matched controls. Niederehe found no effects of depres
sion on both memory for a newly learned list of words
and accuracy in answering factual questions based on
world knowledge. These findings were true for free re
call, cued recall, and recognition for both types of mem
ory tasks . He also noted that the tasks he used may not
have required high enough levels of cognitive effort for
a depression-related memory deficit to have been found .

The present study was designed to determine whether
an induced dysphoric mood could produce deficits in the
use of world knowledge (i.e ., tertiary or remote mem
ory) . This was done by varying the amount of cognitive
effort needed to answer questions utilizing information
from world knowledge. Camp and his colleagues (Camp ,
1981, 1989; Camp , Lachman, & Lachman, 1980; Camp
& Pignatiello, 1988) developed world knowledge ques
tions designed to initiate two question-answering pro
cesses-fact retrieval and inferential reasoning. An
example of a fact retrieval question would be, " What was
the name of the first satellite orbited by the Russians?"
"Sputnik." An example of an inference question would
be, "What piece of sporting goods equipment would a
teller at a drive-in bank find most useful? " - "tennis ball
can. " Since inferential reasoning is related to longer
response times than fact retrieval (and involves the ere-
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ation of a new association), it was assumed that inferen
tial reasoning requires more cognitive effort than fact
retrieval does. If this is so, inferential reasoning might
be more impaired by an induced dysphoric mood than
would fact retrieval from world knowledge systems.

Camp and Pignatiello (1988) have described a study in
which older and younger adults were presented fact
retrieval and inference questions followed by a single al
ternative (true/false task) or four alternatives (multiple
choice task). Older adults either outperformed or were
equal to younger adults in all cases except for inference
questions presented in a multiple-choice format. In that
case, older adults were significantly less accurate than
younger adults. Furthermore, all age groups took longest
in answering inference questions in a multiple-choice for
mat, thus providing more support for the contention that
inference questions in this format maximized the cognitive
effort necessary to answer world knowledge questions.

Consequently, in this study, fact retrieval and inference
questions were presented in a multiple-choice format to
individuals in induced mood states. Accuracy of re
sponses , speed of responses, and confidence in responses
were measured for both types of questions. It was hypoth
esized that measures associated with inferential reasoning
would be more adversely affected by an induced dysphoric
mood than would measures associated with fact retrieval .

METHOD

Subjects
The experimental sample comprised 60 young adults (30 males and

30 females) enrolled in psychology courses at the University of New
Orleans. Equal numbers of males and females were randomly assigned
to each of three experimental groups-dysphoric , neutral , and elated.
All participants were screened for symptoms of depression by using the
Beck Depression Inventory (BDI), short form. An exclusion criterion
of 14 points or more was set, and no participants scored within the
exclusion range. An analysis of variance (ANOVA) indicated that the
three experimental groups also were not significantly different on this
ri1easure[F(2,57) = 2.2l ,p > .10]. Means (andSDs) for the dysphoric,
neutral, and elated groups were 4.1 (3.2), 3.1 (2.9), and 2.2 (2.1),
respectively.

Materials
World knowledge questions. Thirty questions were chosen from a

larger pool of questions used in a previous study (Camp & Pignatiello,
1988) and were presented to the participants. Fifteen questions were
intended to initiate fact retrieval, and 15 were intended to initiate in
ferential reasoning . The two question types were matched for level of
difficulty, and order of presentation was randomized for each participant.

Of the four alternatives listed for each question , one answer was cor
rect, one sounded like the correct answer, one was related semantically
to the: correct answer, and one sounded like the semantically related false
alternative. For example , the four choices for the question "What is
the capital of Lebanon?" were: "Beirut," "Birren," "Damascus," and
"Demetas. "

Following the selection of an answer, the participant indicated on a
3-point scale the type of reasoning process used in answering the ques
tion: 1 = mostly "remembered "; 2 = mostly eliminated alternatives;
3 = mostly "figured out" the response . The subjects then rated their
confidence in their response on a 4-point scale : 1 = certainly right ;
2 = probably right; 3 = probably wrong; 4 = random choice .

Mood induction. A modification of Velten's (1%8) procedure for
mood induction was used. In the typical Velten procedure, subjects read

60 sentences, each typed on a separate card. One group of participants
reads 60 dysphoric statements, such as "Every now and then I feel so
tiredand gloomy that I'd rather just sit thando anything." Another group
reads 60 elated statements, such as "If your attitude is good , then things
are good, and my attitude is good. " A final group reads 60 neutral state
ments, such as "The filter allows rays of itsown color to pass through."
We used the same procedure, except that we presented 30 sentences
in each condition instead of 60. This format was chosen because Ellis
and his colleagues have found that 30 sentences are just as effective as
60 sentences (Ellis et al., 1985). We differed from Ellis and his col
leagues in one respect . They had participants read preparatory state
ments before the mood induction procedure and asked the participants
to "talk themselves into the mood." However, since these preparatory
statements may have created potentially high demand characteristics
(Buchwald, Strack, & Coyne, 1981; Polivy & Doyle, 1980), we sim
ply had the participants read the mood induction sentences aloud with
out using preparatory statements. The participants were paced so that
they proceeded to the next card every 20 sec.

In order to assess mood state , the participants were asked to rate their
moods immediately following the mood induction task. Mood was rated
by using the short form of the Depression Adjective Check List (DACL) ,
which required the participants to rate how accurately a series of 14
adjectives described their current mood (i.e. "not at all," "a little bit,"
or "a lot") . The DACL contained eight adjectives describing a nega
tive feeling and six adjectives describing a positive feeling . The point
values assigned to the negative items were 0, 2, and 4 points for responses
marked " not at all , " "a little bit," or "a lot, " respectively . The point
values for the positive items were 2, I , and 0 points , respectively.

Procedure
Theparticipants first completed 8 practice questions dealing with world

knowledge to familiarize themselves with the question answering pro
cedures. Next, they were given the mood induction procedure, followed
by the administration of the DACL, and then the presentation of the
30 experimental questions. The procedures used for the 30 questions
were the same as those described for the practice questions.

For question answering, a question would appear on a computer mon
itor . After reading the question, the participant pressed the space bar
of a microcomputer keyboard, which triggered the four alternatives to
appear on the monitor. After deciding on an answer, the participant
pressed the space bar again , which caused the response time for an
swer selection (time between the first press of the space bar and the
second press of the space bar) to be recorded . The participant then ver
balized his or her selection to the experimenter, who entered the selec
tion into the microcomputer on a separate keyboard. Next, the subject
indicated the reasoning process that was used when he/she answered
the question (3-point rating scale) and the degree of confidence in the
response (4-point rating scale) . These ratings were recorded by the ex
perimenter as previously described.

RESULTS

Mood Assessment Measure
The mean scores (and SDs) on the DACL for the dys

phoric, neutral, and elated conditions were 13.8 (6.5),
10.4 (6.0), and 8.2 (4.4), respectively. The three mood
conditions produced a significant difference for this mea
sure [F(2,57) = 5.1, P < .05], with the means aligning
themselves in the hypothesized direction. Tukey HSD
comparisons revealed that the mean of the dysphoric group
was significantly higher than that of the elated group. No
other comparisons were significant. (This pattern also has
been found when DACL scores are taken after musical
passages are used to induce these moods; see Pignatiello,
Camp, & Rasar, 1986, Experiments 1 and 2).



World Knowledge Questions
The data associated with world knowledge questions

were analyzed with 3 x2 mixed model ANOVAs. The
three levels of mood condition served as the between
subject factor and the two levels of question type (fact
retrieval and inference) served as the within-subject fac
tor . Only correct responses that were not selected ran
domly (i.e., responses not associated with a confidence
rating of "random choice") were used in these analyses.
This stipulation was made since past research (e.g ., Camp
et al. , 1980) has demonstrated that randomly selected an
swers may be associated with unintended or unknown
selection processes .

Correct responses. The analysis for the number of non
random correct responses revealed no significant effects.
All mood conditions displayed equal levels of accuracy
across both question types. The mean numbers of non
random correct responses (and SDs) for fact retrieval and
inference questions were 10.8 (2.5) and 10.5 (2.4),
respectively. The ANOVA results for the effects of group
and question type and for the group X question type inter
action were F(2,57) = 0.24, p > .50; F(l,57) = 0.90,
p > .30; and F(2,57) = 2.48, P > .08, respectively .

Confidence ratings. No effects were significant for this
measure. Mean ratings (and SDs) for the fact retrieval
and inference questions were 1.8 (.4) and 1.7 (.4), respec
tively. The ANOVA results for the effects of group and
question type and for the group x question type inter
action were F(2,57) = 1.21,p > .30;F(l ,57) =0.85,
p > .30; and F(2,57) = 2.37, P > .10, respectively.

Response speed. Reaction times (RTs) for selecting an
swers to questions underwent reciprocal transformations
so that a normal distribution could be imposed on these
data. The average reciprocal RT of correct, nonrandom
responses for each subject for each question type were
the data used in these analyses. These RTs yielded a sig
nificant effect for question type [F(l,57) = 103,
p < .01]. Fact retrieval questions were answered more
swiftly than inference questions, replicating an effect
found in previous studies (Camp, 1981; Camp et al.,
1980; Camp & Pignatiello, 1988). Mean reciprocal RTs
(and SDs) for fact retrieval and inference questions were
24.5 (8.3) and 15.5 (4.9), respectively. No other effects
were significant. The ANOVA results for the effect of
group and the group X question type interaction were
F(2,57) = 0.38, p > .60; and F(2,57) = 0.93,
p > .40, respectively.

Reasoning process ratings. Introspective ratings of the
processes used to answer questions were analyzed next.
A significant effect of question type emerged [F( 1,57) =
135,p < .01]. Mean ratings (and SDs) for fact retrieval
and inference questions were 1.5 (.3) and 2.3 (.4), respec
tively. Fact retrieval questions were associated with rat
ings that indicated significantly less inferential reasoning
than ratings for inference questions. No other effects were
significant. The ANOVA results for the effect of group
and for the group x question type interaction were
F(2,57) = 1.39, P > .20; and F(2,57) = 0.30,
p > .70, respectively.
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Summary of World Knowledge Questions' Results
Taken together, the RTs and process ratings data indi

cated that the two question types elicited the intended dif
ferential processes. Mood condition did not influence these
measures and did not interact with question type. Given
that the fact retrieval and inference questions were
matched for level of difficulty before the experiment was

' performed, the lack of question type effects for number
of correct responses and confidence ratings was not
surprising.

Exploratory Analyses
Comparisons between dysphoric and elated groups.

Since the post hoc analyses had indicated that only the
dysphoric and elated groups were different significantly
from each other on the DACL measure, a series of2x2
ANOVAs were conducted to compare the dysphoric and
elated groups, with question type used as a within-subject
factor . The same pattern of outcomes as that described
above was found for world knowledge measures .

Gender effects. The four world knowledge measures
were reanalyzed with a 3 (group) x 2 (gender) x 2 (ques
tion type) mixed model ANOVA. There was a main ef
fect of gender for confidence ratings [F(I,54) = 5.19,
p < .027]. Mean levels of confidence (and SDs) for the
women and men were 1.59 (.3) and 1.77 (.3), respec
tively . Women were slightly more confident than men in
their overall answers. There was also a group x gender
x question type interaction for the reciprocal reaction time
data [F(2,54) = 4.35, P < .02]. No other effects as
sociated with gender were significant.

Correlational analyses. The BOI and DACL measures
were correlated both with scores for all of the world
knowledge measures for each question type and with sex,
using Pearson product moment correlation coefficients
(1'8) . For all of these correlations, only two were signifi
cant at the p < .05 level. Confidence ratings for infer
ence questions were correlated with both the BOI (r =
.34) and the DACL (r = .25) measures. This indicated
that an increased level of dysphoria as measured by these
two scales was related to a decreased confidence in an
swers associated with inferential reasoning.

DISCUSSION

Past research outcomes have shown that dysphoria may influence cog
nition, especially memory. if cognitive effort must be expended for one
to perform well . This has been found in both clinical populations and
college populations, in studies done with mood induction. Though one
might argue that this is primarily an encoding issue. Ellis et aI. (1985)
have demonstrated that dysphoric mood induction after learning, but
before recall, may inhibit recall performance. Still, most of this research
has involved the use of tests for newly learned material .

Our results coincided with other studies demonstrating that answer
ing real-world knowledge questions does not seem to be affected ad
versely by factors such as age or depression. This type of information,
possessing a high degree of ecological validity, seems to remain acces
sible under a variety of adverse conditions. Maintaining the integrity
of such a knowledge base is a highly adaptive function for our species .
Therefore, it is not too surprising that access to such knowledge is im
paired in only the most extreme circumstances, such as closed head
injuries or progressive dementia. Though recall failures such as tip-of-



518 CAMP AND PIGNATIELLO

the-tongue states are common in normal adults, recognition memory
for such information is consistently high .

The correlation between dysphoria and confidence in answers for in
ference questions , though small, is intriguing. If this effect proves reli
able, it will be interesting to determine whether similar (perhaps larger)
effects might be found in clinical populations, in normal populations
by using different types of mood induction procedures, or in less con
strained retrieval tasks . It also would be useful to determine whether
this measure is related more to measures of memory complaint thanmem
ory per se (see Niederehe, 1986, for a discussion of the relationship
between memory complaint vs. memory impairment in depressives).
Nevertheless, at this point we support the position that the utilization
of world knowledge in a recognition memory format, even under con
ditions of increased cognitive effort , does not seem to be affected by
induced dysphoric mood .
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