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Abstract

 To date, multiple studies have examined the influence of  negative mood on per-
formance on behavioral decision-making tasks. Self-reported negative mood was inconsis-
tently associated with subsequent decision making, and a similar inconsistent pattern was 
seen when negative mood was manipulated in the study session. The present study sought 
to examine how deliberately inducing a particular negative mood, anger, would affect risky 
decision making. College student participants reported their political beliefs, then were 
randomly assigned to one of  several mood manipulation conditions (political anger, anger, 
sadness, fear, control) prior to completion of  standard behavioral risky decision-making 
tasks including the Iowa Gambling Task, Game of  Dice Task, Balloon Analogue Risk 
Task, and Columbia Card Task. Results indicated an increase in negative mood in the 
anger condition following the study manipulation, but only minimal effects of  negative 
mood on risky decision making across tasks. Future assessments of  mood and decision 
making should address multiple negative mood affects in addition to manipulation tech-
niques in order to determine if  a specific mood and/or manipulation is contributing to an 
individuals’ risky decision making. 

Keywords: anger, decision making, negative mood, Iowa gambling task, balloon analogue risk task, 
Columbia card task, game of  dice task. 
_____________________________________________________________________

 Decision making involves, at minimum, a choice between two options. In neuro-
psychology, decision making is often assessed via either self-report or behavioral measures. 
The present study focuses on one aspect of  decision making, risky decision making, which 
can be defined as continuing to make suboptimal decisions in the face of  known risks 
(Bechara, 2007). Performance on behavioral decision making tasks will be used to examine 
the level of  individual risk. Understanding why individuals engage in risk-taking behav-
iors is important in predicting who will take risks and when. Positive and negative mood 
are frequently examined in relation to decision making task performance, with conflicting 
findings based in part on when mood is assessed and if  mood is first manipulated. The 
present study examined the influence of  negative mood, most notably anger, on risky deci-
sion making. 
 To date, several studies have examined the influence of  different negative moods 
on behavioral decision-making task performance as, in general, mood can influence 
decision making (Forgas, 1995; Schwarz & Clore, 1983). Most have focused on the Iowa 
Gambling Task (IGT; Bechara, Damasio, Damasio, & Anderson, 1994), Balloon Analogue 
Risk Task (BART; Lejuez et al., 2002), Columbia Card Task (CCT; Figner, Mackinlay, 
Wilkening, & Weber, 2009), and Game of  Dice Task (GDT; Brand, Fujiwara, Borsutzky, 
Kalbe, Kessler, & Markowitsch, 2005), which are detailed in Table 2. Utilizing self-report 
of  current mood, several researchers found negative mood impairs performance on the 
IGT (Buelow & Suhr, 2013; Suhr & Tsanadis, 2007) and Cambridge Gamble Task (spe-
cifically depressed mood; Kaplan et al., 2006; Roiser et al., 2009), whereas others found 
higher levels of  current self-reported depressive symptoms improves performance on 
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unclear. 
 The present study sought to examine wheth-
er manipulating anger would affect subsequent risky 
decision making. Given the political climate during data 
collection (2016 U.S. presidential election), we chose 
to examine two methods of  inducing anger: a politi-
cal induction (in which participants read information 
contrary to their reported beliefs) and a writing prompt 
focused on terrorist attacks. Participants were randomly 
assigned to a mood induction condition (anger, politi-
cal anger, fear, sadness, control), and both their current 
mood and performance on risky decision-making tasks 
were assessed. Based on the previous research, sev-
eral study aims and hypotheses were addressed. First, 
we examined whether political issues could be used 
to induce anger in a lab-based setting hypothesizing 
that the political anger group would show higher state 
anger and negative mood than the control group. Next, 
an assessment was made on the potential relationship 
between anger and risky decision making. As previous 
research shows both positive and negative relationships 
between negative affect (and anger in particular) and 
decision making, however, no hypothesis was made as 
to a direction of  this relationship.  Also, it was hypoth-
esized that reading contrary political viewpoints would 
induce a greater level of  anger than writing about anger 
from terror attacks. Finally, we sought to examine how 
manipulating anger affected decision making in com-
parison to manipulating other negative emotions such 
as fear and sadness. We hypothesized that those in the 
anger groups would perform differently on decision 
making tasks than those in the fear and sadness condi-
tions. 

Method
Participants 

 Participants were 235 undergraduate students 
enrolled in psychology courses in which course credit 
was provided for involvement in research studies. Po-
litical party affiliation was as follows: 30.2% Democrat, 
20.4% Republican, 18.3% Independent, 11.5% Other, 
and 19.6% None. Of  those participants aged 18 or 
older during the 2016 presidential election cycle, 23.5% 
reported voting for a Democratic candidate and 14.0% 
voting for a Republican candidate. Of  note, some 
participants completed the study prior to voting in the 
election, and did not indicate the candidate voted for. 
See Table 1 for demographic information. 
Measures and Procedure

the IGT (Smoski et al., 2008). Still others found no 
relationship between self-reported negative mood 
and performance on the CCT (Buelow, 2015; Panno, 
Lauriola, & Figner, 2013). Several researchers instead 
examined the effects of  direct manipulation of  nega-
tive mood on subsequent behavioral decision-making 
task performance. Deliberately inducing a negative 
mood can lead to: improved decision making on tasks 
including the IGT (general negative mood induction, 
Buelow, Okdie, & Blaine, 2013; sadness induction, 
Chou, Lee, & Ho, 2007; Harle & Sanfey, 2007; Yuen & 
Lee, 2003); impaired performance on the IGT (sadness 
induction; de Vries, Holland, & Witteman, 2008); and 
no change in performance on the IGT or BART (fear/
disgust induced; Heilman, Crisan, Houser, Miclea, & 
Miu, 2010). Collectively, no consistent picture emerged 
of  how negative moods affect decision making task 
performance and leads to the question of  whether the 
particular type of  negative mood—or cause of  said 
negative mood—matters.  
 One negative mood that has not been stud-
ied extensively in the behavioral decision-making task 
literature to date is anger. Individuals with high self-re-
ported trait anger engage in greater numbers of  risky 
behaviors (Gambetti & Giusberti, 2009; Lerner & 
Keltner, 2001). It is possible this is due to a change in 
perceptions of  risk, as angry individuals report more 
optimistic perceptions of  risk (Hemenover & Zhang, 
2004; Lerner & Keltner, 2001; Lerner & Tiedens, 2006; 
Lerner, Gonzalez, Small, & Fischhoff, 2003). If  this 
is the case, then we should see worse performance 
on behavioral decision-making tasks, as participants 
would not accurately detect the level of  risk in their 
risky decisions. Studies typically induced anger with 
either a movie clip or an autobiographical recall task, 
finding that inducing anger led to both impaired/riskier 
(Kugler, Connolly, & Ordonez, 2012; Scheibehenne 
& von Helversen, 2015; Szasz, Hofmann, Heilman, & 
Curtiss, 2016; but only in males, Ferrer, Maclay, Lit-
vak, & Lerner, 2017) or improved/more advantageous 
(Bagneux, Bollon, & Dantzer, 2012; Bagneux, Font, 
& Bollon, 2013) decision making on various behav-
ioral tasks. Of  note, participants in an anger induction 
group outperformed participants in a fear induction 
group on the IGT (Bagneux et al., 2013) and GDT 
(Bagneux, Bollon, & Dantzer, 2012). However, oth-
ers found no relationship between anger and decision 
making (Pietruska & Armony, 2013). Thus, the rela-
tionship between anger and decision making remains 
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ward. While taking part in the GDT, individuals choose 
to risk money by predicting the outcome of  the roll 
of  a die. Participants can choose from a set of  1-, 2-, 
3-, or 4-number sequences, in which the level of  risk 
associated with the prediction decreases with additional 
numbers in the sequence (i.e., 1-number is riskier than 
4-numbers). The IGT allows participants to maximize 
their earnings by choosing cards from one of  four 
decks. Two decks are comprised of  lower risk and im-
mediate reward but higher long term reward while the 
other two are higher risk and immediate reward with 
lower long term reward. Contrary to the BART, CCT, 
and GDT, the advantageous and disadvantageous card 
decks are learned throughout the IGT process. At the 
end, all participants were debriefed and course credit 
was assigned. 

Data Analysis

 See Table 2 for a full description of  study tasks 
and scoring procedures. One-way ANOVAs were 
conducted to compare responses across mood manip-
ulation groups on the PANAS, STAXI-2, BART, CCT, 
and GDT. For the IGT, a mixed ANOVA was con-
ducted, with group assignment as the between subjects 
factor and block (Trials 1-40, Trials 41-100) as the 
within subjects factor. Of  note, gender ratio varied sig-
nificantly between the mood induction groups. Howev-
er, performance on the decision-making tasks was not 
associated with gender (ps > .330), and thus we did not 
include gender as a covariate in the remaining analyses. 

Results

 First, the two control groups were compared 
on the mood and decision-making variables. No dif-
ferences emerged in responses to the mood items (ps 
> .312) or on the decision-making tasks (ps > .206), so 
the control groups were combined for the remaining 
analyses. No differences were found in positive mood 
following the mood manipulation, F(4,230) = 1.289, 
p = .275, but significant differences at the .05 level 
emerged in negative mood on the PANAS, F(4,230) 
= 2.566, p = .039. Participants in the anger group 
reported greater levels of  negative mood than the 
political anger, p = .045, and combined control, p = 
.042, groups. In addition, a significant effect emerged 
for state anger, F(4,227) = 2.496, p = .044, but the 
post-hoc tests were not significant (political anger > 

 At the study session, all participants first pro-
vided informed consent, then were randomly assigned 
to one of  six computerized study manipulations. In the 
first (Political Anger), participants read two political-
ly-based arguments and were asked to then summarize 
the information. Each argument reflected the opposite 
viewpoint of  the participant on a “hot button” issue 
(e.g., abortion, gun legislation, same-sex marriage, 
health care) that they rated as very important, which 
was determined based on the participant’s responses to 
a prescreening political beliefs questionnaire developed 
for the present study. In the second manipulation (An-
ger), participants read a brief  prompt regarding recent 
terror attacks that might have prompted the participant 
to feel angry. Participants were then asked to write 
about the feelings of  anger reading the prompt might 
have induced. The same prompt was utilized for the 
third (Sadness) and fourth (Fear) manipulations. The 
remaining two manipulations were control conditions. 
Participants were asked to write about what they did 
before arriving at the study session (Control 1) or re-
sponded to a non-specific version of  the same prompts 
used in the anger, fear, and sadness conditions (Con-
trol 2). Following the study manipulation, participants 
completed the Positive and Negative Affect Schedule 
(PANAS; Watson, Clark, & Tellegen, 1988) and State-
Trait Anger Expression Inventory-2 (STAXI-2; Spiel-
berger, 1999) to assess changes in positive and negative 
mood (including anger) following the manipulation. 
 Next, participants completed a series of  risky 
decision-making tasks in a counterbalanced order: Bal-
loon Analogue Risk Task (BART, Lejuez et al., 2002), 
Columbia Card Task (CCT, Figner et al., 2009), Game 
of  Dice Task (GDT, Brand et al., 2005), and Iowa 
Gambling Task (IGT, Bechara, 2007) (see Table 2). The 
BART allows participants to pump a computer simu-
lated balloon while earning $.05 for each pump which 
can be banked any time prior to the balloon exploding. 
The balloons have a random number of  pumps before 
explosion, resulting in the retraction of  all unbanked 
monies. During the CCT, points are allocated by turn-
ing over a series of  cards. Points are either collected 
when the participant decides to stop turning cards over 
or subtracted if  a loss card is turned. The number of  
points lost is determined by the designated amount 
on the loss card. Both the BART and CCT are similar, 
in that the greater number of  balloon pumps or card 
turns are indicative of  greater risk but also greater re-
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to significantly affect subsequent decision-making task 
performance, which points instead in the direction that 
these manipulated negative moods were not sufficient 
to exert change in decision making processes on the 
tasks. It is also possible that the cause of  anger might 
exert a greater influence on tasks than the extent of  the 
anger. For example, previous research has utilized mov-
ie clips and autobiographical recall tasks to induce an-
ger (e.g., Bagneux et al., 2012, 2013; Kugler et al., 2012; 
Szasz et al., 2016). It is possible that the more personal 
the manipulation of  mood, the stronger the effect on 
decision making tasks. Future research investigating the 
effects of  mood on decision making should manipulate 
multiple negative moods and utilize multiple manipula-
tion methods, in order to investigate whether the type 
and cause of  a negative mood matters

References
Bagneux, V., Bollon, T., & Dantzer, C. (2012). Do (un)certainty appraisal 
tendencies reverse the influence of emotions on risk taking in sequential tasks? 
Cognition and Emotion, 26, 568-576. 
Bagneux, V., Font, H., & Bollon, T. (2013). Incidental emotions associated with 
uncertainty appraisals impair decisions in the Iowa gambling task. Motivation 
and Emotion, 37, 818-827. 
Bechara, A. (2007). Iowa gambling task professional manual. Lutz, FL: Psycho-
logical Assessment Resources Inc. 
Bechara, A., Damasio, A.R., Damasio, H., & Anderson, S.W. (1994). Insen-
sitivity to future consequences following damage to human prefrontal cortex. 
Cognition, 50, 7-15. 
Brand, M., Fujiwara, E., Borsutzky, S., Kalbe, E., Kessler, J., & Markowitsch, 
H.J. (2005). Decision-making deficits of Korsakoff patients in a new gambling 
task with explicit rules: Association with executive functions. Neuropsychology, 
19, 267-277. 
Buelow, M.T. (2015). Predicting performance on the Columbia card task: Ef-
fects of personality characteristics, mood, and executive functions. Assessment, 
22, 178-187. 
Buelow, M.T., Okdie, B.M., & Blaine, A.L. (2013). Seeing the forest through 
the trees: Improving decision making on the Iowa gambling task by shifting 
focus from short- to long-term outcomes. Frontiers in Psychology, 4, 773. 
Buelow, M.T., & Suhr, J.A. (2013). Personality characteristics and state mood 
influence individual deck selections on the Iowa gambling task. Personality and 
Individual Differences, 54, 593-597. 
Chou, K-L., Lee, T.M., & Ho, A.H.Y. (2007). Does mood state change risk 
taking tendency in older adults? Psychological Aging, 22, 310-318. 
de Vries, M., Holland, R.W., & Witteman, C.L.M. (2008). In the winning mood: 
Affect in the Iowa gambling task. Judgment and Decision Making, 3, 42-50. 
Ferrer, R.A., Maclay, A., Litvak, P.M., & Lerner, J.S. (2017). Revisiting the 
effects of anger on risk-taking: Empirical and meta-analytic evidence for differ-
ences between males and females. Journal of Behavioral Decision Making, 30, 
516-526. 
Figner, B., Mackinlay, R.J., Wilkening, F., & Weber, E.U. (2009). Affective 
and deliberative processes in risky choice: Age differences in risk taking in the 
Columbia card task. Journal of Experimental Psychology: Learning, Memory, & 
Cognition, 35, 709-730. 
Forgas, J.P. (1995). Mood and judgment: The affect infusion model. Psychologi-
cal Bulletin, 117, 39-66. 
Gambetti, E., & Giusberti, F. (2009). Trait anger and anger expression style in 
children’s risky decisions. Aggressive Behavior, 35, 14-23. 
Harle, K.M., & Sanfey, A.G. (2007). Incidental sadness biases social economic 
decisions in the ultimatum game. Emotion, 4, 876-881. 
Heilman, R.M., Crisan, L.G., Houser, D., Miclea, M., & Miu, A.C. (2010). 
Emotion regulation and decision making under risk and uncertainty. Emotion, 

control, p = .071). No group differences emerged in 
trait anger, F(4,227) = 0.681, p = .606. Contrary to 
prediction, there were no mood group differences in 
performance on the BART, F(4,212) = 0.584, p = .674, 
CCT, F(4,216) = 0.354, p = .841, or GDT, F(4,211) = 
1.828, p = .125. On the IGT, there was not a significant 
main effect of  mood condition, F(4,198) = 0.904, p = 
.462, np2 = .018, nor a significant condition by block 
interaction, F(4,198) = 1.248, p = .292, np2 = .025. The 
main effect of  block was significant, F(1,198) = 4.129, 
p = .043, np2 = .020, with performance improving from 
Block 1 to Block 2. 

Discussion

 Taken together, minimal support was found 
for our hypotheses. We hypothesized that the political 
anger group would score higher on state anger and 
negative mood than the control group. In addition, 
we hypothesized that the political anger group would 
report greater anger than the anger group. No support 
was found for either hypothesis, as the political anger 
group did not differ from the control group and the 
anger group actually reported greater negative mood 
(but not anger) than the political anger group. We also 
found no effect of  manipulated negative mood—po-
litical anger, anger, sadness, and fear—on subsequent 
risky decision-making task performance. While these 
non-significant findings are consistent with some pre-
vious research (self-reported negative mood: Buelow, 
2015; Panno et al., 2013; manipulated negative mood: 
Heilman et al., 2010; Pietruska & Armony, 2013), they 
run counter to other research suggesting increasing a 
negative mood either improves (Bagneux et al., 2012, 
2013; Buelow et al., 2013; Chou et al., 2007; Harle & 
Sanfey, 2007; Yuen & Lee, 2003) or impairs (de Vries et 
al., 2008; Ferrer et al., 2017; Kugler et al., 2012; Schei-
behenne & von Helversen, 2015; Szasz et al., 2016) 
subsequent decision making. 
 It is unclear why we failed to find support 
for our hypotheses. It is possible that our sample of  
college student participants might have affected the 
results, as a number of  participants—though eligible—
did not vote in the 2016 election and may not have 
been as affected by the political anger manipulation. It 
is also possible that the context of  the 2016 election 
might have resulted in participants who were at least 
partially “jaded” to politics and the manipulations 
used in the present study. That said, the non-political 
mood manipulations (anger, fear, sadness) also failed 



      JUROS | 31

mism and risk behaviour. Cognition and Emotion, 27, 318-325. 
Roiser, J.P., Cannon, D.M., Gandhi, S.K., Taylor Tavares, J., Erickson, K., … 
Drevets, W.C. (2009). Hot and cold cognition in unmedicated depressed subjects 
with bipolar disorder. Bipolar Disorders, 11, 178-189. 
Scheibehenne, B., & von Helversen, B. (2015). Selecting decision strategies: 
The differential role of affect. Cognition and Emotion, 29, 158-167. 
Schwarz, N., & Clore, G.L. (1983). Mood, misattribution, and judgments of 
well-being: Informative and directive functions of affective states. Journal of 
Personality and Social Psychology, 45, 513-523. 
Smoski, M.J., Lynch, T.R., Rosenthal, M.Z., Cheavens, J.S., Chapman, A.L., & 
Krishnan, R.R. (2008). Decision-making and risk aversion among depressive 
adults. Journal of Behavior Therapy and Experimental Psychiatry, 39, 567-576. 
Spielberger, C.D. (1999). Manual for the state-trait anger expression invento-
ry-2. Lutz, FL: Psychological Assessment Resources Inc. 
Suhr, J.A., & Tsanadis, J. (2007). Affect and personality correlates of the Iowa 
gambling task. Personality and Individual Differences, 43, 27-36. 
Szasz, P.L., Hofmann, S.G., Heilman, R.M., & Curtiss, J. (2016). Effect of reg-
ulating anger and sadness on decision-making. Cognitive Behaviour Therapy, 
45, 479-495. 
Watson, D., Clark, L.A., & Tellegen, A. (1988). Development and validation of 
brief measures of positive and negative affect: The PANAS scales. Journal of 
Personality and Social Psychology, 54, 1063-1070. 
Yuen, K.S.L., & Lee, T.M.C. (2003). Could mood state affect risk-taking deci-
sions? Journal of Affective Disorders, 75, 11-18

10, 257-265. 
Hemenover, S., & Zhang, S. (2004). Anger, personality, and optimistic stress 
appraisals. Cognition and Emotion, 18, 363-382. 
Kaplan, J.S., Erickson, K., Luckenbaugh, D.A., Weiland-Fiedler, P., Geraci, M., 
… Neumeister, A. (2006). Differential performance on tasks of affective pro-
cessing and decision-making in patients with panic disorder and panic disorder 
with comorbid major depressive disorder. Journal of Affective Disorders, 95, 
165-171. 
Kugler, T., Connolly, T., & Ordonez, L.D. (2012). Emotion, decision, and risk: 
Betting on gambles versus betting on people. Journal of Behavioral Decision 
Making, 25, 123-134. 
Lejuez, C.W., Read, J.P., Kahler, C.W., Richards, J.B., Ramsey, S.E., …Brown, 
R.A. (2002). Evaluation of a behavioral measure of risk-taking: The balloon 
analogue risk task (BART). Journal of Experimental Psychology: Applied, 8, 
75-84. 
Lerner, J., Gonzalez, R., Small, D., & Fischhoff, B. (2003). Effects of fear and 
anger on perceived risks of terrorism: A national field experiment. Psychological 
Science, 14, 144-150. 
Lerner, J.S., & Keltner, D. (2001). Fear, anger, and risk. Journal of Personality 
and Social Psychology, 81, 146-159. 
Lerner, J.S., & Tiedens, L.Z. (2006). Portrait of the angry decision maker: How 
appraisal tendencies shape anger’s influence on cognition. Journal of Behavioral 
Decision Making, 19, 115-137. 
Panno, A., Lauriola, M., & Figner, B. (2013). Emotion regulation and risk 
taking: Predicting risky choice in deliberative decision making. Cognition and 
Emotion, 27, 326-334. 
Pietruska, K., & Armony, J.L. (2013). Differential effects of trait anger on opti-

ap = .045
bp = .628
cp = .391

Note: PANAS = Positive 
and Negative Affect Sched-
ule (average Positive and 
Negative subscale scores); 
STAE = State Trait Anger 
Expression Inventory (to-
tal State and Trait subscale 
scores); BART = Balloon 
Analogue Risk Task, num-
ber of  average pumps per 
balloon adjusted for only 
unexploded balloons; CCT 
= Columbia Card Task, 
average selections per tri-
al; GDT = Game of  Dice 
Task, risky minus safe se-
lections; IGT = Iowa Gam-
bling Task, advantageous 
minus disadvantageous se-
lections by early (trials 1-40) 
and later (trials 41-100) se-
lections.



 32 | JUROS




