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Abstract

Individuals with high levels of depressive symptoms find rewards to be less reinforcing and punishment more aversive, which
may lead them to avoid risk taking. To examine the relation between risk taking and depressive symptoms, undergraduate
participants (N=138) completed the Balloon Analogue Risk Task (BART), which effectively measures affective risk taking.
Participants’ goal was to maximize the virtual money earned from the task by completing trials that ended in either a reward
(i.e., gain in virtual money) or a punishment (i.e., loss of virtual money and premature end to the trial). Higher (vs. lower)
levels of depressive symptoms were associated with more pumps (i.e., greater risk taking) after a reward; higher levels of
depressive symptoms were associated with fewer pumps following a punishment than a reward (i.e., greater punishment
sensitivity). Greater punishment sensitivity (i.e., lower risk-taking following setbacks) in individuals with higher levels of
depressive symptoms may contribute to the maintenance of depressed mood by limiting rewarding experiences that could

elevate their mood. The findings should be replicated in a clinical sample.
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Introduction

Although risk taking typically has a negative connota-
tion (e.g., pathological gambling, drug abuse), it can also
be advantageous (i.e., positive risk taking). Specifically,
risk taking can be beneficial when the behavior is socially
acceptable, punishment is relatively unlikely, and rewards
are potentially significant (e.g., applying for a job). Nev-
ertheless, individuals with higher levels of depressive
symptoms avoid taking risks, including positive ones (e.g.,
participating in clinical trials; Leykin et al. 2018). In turn,
this avoidance of risk taking may limit the exposure to situ-
ations that challenge pre-existing negative schemas, thereby
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maintaining depression (Beck 2008). Different sensitivity
to rewards and punishments may drive avoidance of risk
taking in depression. Considering that a negative schema in
depressed mood facilitates the processing of negative infor-
mation (e.g., punishment) and impedes the processing of
positive information (e.g., rewards) (Beck 2008), avoidance
of risk taking in depression could arise from low reward
sensitivity, high punishment sensitivity, or the combination
of both.

Rewards shape behavior by increasing the behavior it
follows; smaller physiological, emotional, or behavioral
changes following a reward indicate reduced reward sensitiv-
ity. Thus, lower risk taking following rewards in depression
reflects reduced reward sensitivity, likely related to avoli-
tion and anhedonia (Henriques and Davidson 2000). Indeed,
both individuals diagnosed with depression (Pizzagalli
et al. 2008) and individuals with higher levels of subclini-
cal depressive symptoms (Pizzagalli et al. 2005) select the
more rewarded option less frequently than healthy controls.
Further, unlike healthy controls who took more risks during
trials with rewards than trials without rewards, individuals
with higher levels of depressive symptoms did not alter their
behavior depending on the availability of rewards (Henr-
iques and Davidson 2000).
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Punishment sensitivity may also lead individuals with
higher levels of depressive symptoms to avoid risk tak-
ing. Based on cognitive theories of depression (e.g., Beck
2008), heightened sensitivity to punishments, as indicated
by greater behavioral, emotional, cognitive, or physiologi-
cal change in anticipating or following a punishment, is
expected in depression. Indeed, when required to solve a
puzzle in the fewest steps possible, individuals with depres-
sion made more errors following an error (Holmes and
Pizzagalli 2008; Steffens et al. 2001). To investigate risk
taking specifically, another study (Smoski et al. 2008) used
the Towa Gambling Task (IGT; Bechara et al. 1994), which
requires individuals to learn contingencies of rewards and
punishments. In this study, Smoski et al. found that indi-
viduals with depression (vs. healthy controls) took fewer
risks. These findings suggest that higher levels of depressive
symptoms are associated with greater sensitivity towards
punishment. Other studies, however, found no difference in
punishment sensitivity between individuals with depression
and healthy controls. For example, two studies (Deisenham-
mer et al. 2018; Gorlyn et al. 2013) also used the IGT and
found that individuals with depression took similar levels of
risk as healthy controls. Therefore, despite theoretical and
some empirical evidence suggesting heightened punishment
sensitivity in depression, the association between punish-
ment sensitivity and depression remains unclear.

Tasks used in previous studies may have contributed to
these inconsistencies. One of the most frequently used task
is the IGT, in which individuals are asked to choose cards
from different decks that are either “bad” (i.e., high-reward,
high-punishment) or “good” (i.e., low-reward, low-punish-
ment). Healthy individuals tend to learn over time to choose
more from the “good” decks while avoiding the “bad” decks.
Importantly, risk taking in the IGT involves not only emo-
tional decision-making, but also rational decision-making
(e.g., risk perception, deliberate evaluation of alternatives)
(Buelow and Blaine 2015). Thus, risk taking in the IGT is
also influenced by impaired executive functioning and other
cognitive processes (e.g., Rock et al. 2014).

The Balloon Analogue Risk Task (BART; Lejuez et al.
2002) may be a purer measure of the affective aspect of
risk taking than the IGT, and thus, better assess punishment
sensitivity in depressed mood (Buelow and Blaine 2015).
In the traditional BART, participants pump a virtual bal-
loon to maximize total earned virtual money. On each trial,
pumping the balloon (i.e., risk taking) may either increase
the virtual money earned (i.e., rewarded) or burst the bal-
loon, the latter of which would end the trial and result in the
loss of the money earned in that trial (i.e., punished). In the
IGT, participants learn the strategic approach throughout
trials. Specifically, they accumulate knowledge about the
payoffs associated with different decks across different tri-
als. Therefore, performance—and by extension, punishment

sensitivity—on the IGT is dependent on the participants’
learning speed, which is not the case in the BART. Further-
more, in the BART, each pump that individuals decide (not)
to administer is an opportunity for taking risks, presented
multiple times per trial. This high frequency of risk-taking
opportunities makes the traditional BART an ideal tool for
assessing punishment sensitivity. Despite these advantages,
research examining the relation between punishment sensi-
tivity in BART and depressive symptoms is limited.

Importantly, the traditional BART has been criticized for
its bias for lower number of pumps (i.e., lower risk taking)
(Hevey et al. 2017; Pleskac et al. 2008). Performance on
the traditional BART is often analyzed using the average
number of pumps across all trials (i.e., unadjusted pumps) or
the average number of pumps on trials that did not end with
a burst (i.e., adjusted pumps), using an analysis of variance
(ANOVA). These scores tend to be low, because it is less
likely for a trial with fewer pumps to end in a burst compared
to a trial with more pumps (Pleskac et al. 2008).

A modified version, the automatic BART (Pleskac et al.
2008), attempts to address this low score bias by having par-
ticipants enter their intended number of pumps at the start
of each trial. This way, the number of pumps administered
is unaffected by the burst of a balloon. Using the automatic
BART, one study (Hevey et al. 2017) found heightened
punishment sensitivity in depression (i.e., lower risk tak-
ing following a loss). Specifically, the change in the aver-
age number of pumps from successful trials (i.e., ending
in a gain) to unsuccessful trials (i.e., ending in a balloon
burst) was significantly greater in individuals with depres-
sion, compared to healthy controls. Although the automatic
BART addresses the low score bias, critical information may
be lost. Because the automatic BART eliminates the need
to pump the balloon manually, risk taking opportunities are
greatly reduced (i.e., the participant takes one risk per trial
when they enter the number of pumps, rather than taking a
new risk with each successive pump). Relatedly, the emo-
tion-inducing situation that occurs each time a participant
takes risks (i.e., decides whether to pump the balloon) is
absent in the automatic BART. In addition, the automatic
BART informs explicitly the optimal number of pumps per
trial, introducing rational decision-making components.
Therefore, performance on the automatic BART may be
less affected by emotions associated with rewards and pun-
ishments and more by logic than on the traditional BART.

Using multilevel modeling (MLM) allows us to take
advantage of the critical elements of the traditional
BART while addressing its low score bias. MLM has sev-
eral benefits over ANOVA, especially when examining
BART performance. By nesting trials within each indi-
vidual and controlling for the presence of burst in each
trial, MLM differentiates the number of pumps in prema-
turely ended trials from trials that participants chose to
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end. Additionally, considering the trial-to-trial variance
by examining the trial-level data, instead of averaging
across trials, ensures greater power to detect the effects
of interest. It also addresses the inflation of Type I error
that results from categorizing the continuous variable of
trials into one average performance measure per individual
necessary in ANOVA (Maxwell and Delaney 1993). Thus,
MLM has been identified as a powerful tool in analyzing
data from experimental designs with repeated measure-
ments (Hoffman and Rovine 2007).

In the present study, we aimed to clarify the relation
between depressive symptoms and risk taking following
punishments (i.e., punishment sensitivity). To this end,
we analyzed performance on the traditional BART using
MLM, the task and the statistical procedure selected to
address possible confounds from logical decision-making
components of previously used tasks. Based on previous
findings that demonstrated less risk taking (Smoski et al.
2008) and heightened punishment sensitivity (Hevey et al.
2017) in individuals with high levels of depressive symp-
toms, we hypothesized that individuals with higher (vs.
lower) levels of depressive symptoms would pump the bal-
loon fewer times (i.e., avoid risk taking), especially after
a punishment trial (i.e., display heightened punishment
sensitivity).

Methods
Participants

A total of 153 undergraduates participated in the study for
course credit. Mean age was 19.78 (SD =4.22), and 76% of
the participants were female.

Measures
Center for epidemiology survey-depression

The Center for Epidemiology Survey-Depression (CES-D;
Radloff 1977) is a 20-item measure that assesses the level
of depressive symptoms for the general population. The
CES-D better discriminates the severity of depressive symp-
toms in college students than the Beck Depression Inventory
(Santor et al. 1995). Although the suggested cut-oft score
might overestimate depression in a nonclinical sample, the
CES-D has exhibited superior discriminability in detect-
ing differences in depressive symptom severity among col-
lege students (Santor et al. 1995). It also has good internal
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consistency between 0.85 and 0.90 and adequate test-retest
reliability (Pearson’s r) between 0.51 and 0.67 (Radloff
1977). In the current study, depressive symptoms in the past
two months were assessed, and Cronbach’s alpha was 0.72.

Balloon analogue risk task

The Balloon Analogue Risk Task (BART; Lejuez et al. 2002)
is a reliable and valid measure of risk taking. For example,
BART performance translated to real-world risk-taking behav-
ior, such as smoking, in a college sample (Lejuez et al. 2003).
We used a version programmed in the Psychology Experiment
Building Language (PEBL; Mueller and Piper 2014). Partici-
pants pressed a button to pump a virtual balloon presented on
the computer screen. Each pump earned the participants five
virtual cents. Each trial ended when the participant chose to
do so or pumped the balloon more than the number of pumps
programmed, bursting the balloon. If the participant chose to
end the trial, the money earned through the last pump was
transferred to their permanent bank. If the balloon burst, the
participant lost the money earned for that trial (see Fig. 1).
Thus, pumping more (i.e., taking more risks) can result in
gaining more (i.e., receiving reward) or losing the earned
virtual money (i.e., being punished). The participants did
not receive the value of the virtual money but were falsely
informed that they would be entered in a raffle for a gift card
if they performed higher than average. In truth, all participants
were entered in this raffle.

The participants completed a total of 90 trials, divided
into four phases. The participants were expected to learn the
color-dependent burst thresholds during the Learning Phase
(trials 1-30), in which ten orange, ten yellow, and ten blue
balloons were randomly presented. Next, the participants
were presented with all orange, all yellow, and all blue bal-
loons in Phase 1 (trials 31-50), Phase 2 (51-70), and Phase 3
(71-90), respectively. The threshold for pumps before burst-
ing was the lowest for the orange balloons (average of four
pumps and a range between one and eight pumps), highest
for the blue (average 64, range =1-128), and intermediate
for the yellow (average 8, range = 1-16).

Procedure

Participants provided written informed consent. They com-
pleted the BART and other tasks unrelated to this study. Task
order was counterbalanced for all participants to control for
potential order effects. Following the tasks, participants
completed questionnaires, including the CES-D, and were
debriefed about the deception regarding the raffle. All proce-
dures were approved by the local Institutional Review Board.
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Fig. 1 The balloon analogue risk task (BART). A When a trial begins,
the participant is presented with a visualization of a balloon, the total
earned amount from the task, and the amount earned from the last
trial; B if burst threshold is not met, each pump increases the size of
the virtual balloon, and the participant can choose to end the trial by
pressing the collect button. If the burst threshold is met, the balloon
disappears to represent the burst; C if the participant presses the col-

Table 1 Means (SDs) of participant characteristics and task perfor-
mance

N Mean SD
CES-D 138 21.99 6.91
Phase 1 pumps 138 2.55 0.71
Phase 1 virtual money col- 138 1.05 0.34

lected ($)

CES-D center for epidemiology survey-depression

Results
Participant characteristics

The participant characteristics and performance on the
BART are presented in Table 1. Of 153 participants, 15
participants had missing data (eight missing the BART,
four missing the CES-D, and three missing both), thereby
resulting in a total of 138 participants. Mean age was 19.81
(SD=4.33) for the final sample; 77.4% of the participants
identified as female, 22.6% as male, and one participant
chose not to respond. With multiple group identification

lect button, the amount earned on the trial is presented next to “Last
Balloon.” The participants are also presented the total earned, which
is the sum of the “Last Balloon” and the amount that was presented
as the total earned in the previous trial. If the balloon bursts, the
amount earned on that trial is presented as $0.00, and the total earned
remains unchanged from the previous trial

permitted, 87.7% of the participants identified as Caucasian,
2.9% as Asian, 2.9% as Native, 2.2% as Black American; and
5.1% identified as “other.” Considering the recommended
cut-off score of 16 to indicate mild levels of depression
(Shean aand Baldwin 2008), our sample exhibited higher
levels of depressive symptoms than expected in a college
sample (see Table 1).

Learning phase

Participants’ performance during the Learning Phase
was analyzed to ensure that they learned the contingen-
cies associated with the balloon colors. Therefore, a
multilevel model was fitted, including the balloon color
(orange, yellow, balloon) X time (continuous) as a level-1
predictor. Controlling for the previous punishment, cur-
rent trial punishment (level-1 predictors), and depressive
symptoms (level-2 predictor), the main effect of time was
significant, #(137)=3.89, p <0.001. Individuals took fewer
risks (i.e., pumped fewer times) as they progressed through
the phase (p=—0.01, SE=0.002). The main effect of the
balloon color was also significant: The participants took
more risks for colors associated with higher thresholds
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(B=0.25, SE=0.02), #(137)=12.88, p<0.001. Impor-
tantly, the time X balloon color interaction was significant,
1(136) =2.34, p=0.02, indicating that the participants
learned the correct contingencies over time (f =0.002,
SE=0.001). No effect involving depressive symptoms was
significant (all ps > 0.24), indicating that learning did not
depend on levels of depressive symptoms.

Depression and BART performance
Phase differences

For testing the hypothesis, we expected Phase 1 data to be
the most appropriate for two reasons: (1) The lower burst
threshold for the orange balloons resulted in more bursts
of balloons (i.e., more frequent punishment) and, thus, may
be better suited to examine punishment sensitivity; and (2)
lower threshold balloons may minimize the influence of
motivation and boredom resulting from the tedious nature
of manually administering pumps in the traditional BART.
Specifically, participants might get bored and pump fewer
times simply to end trials early. As a result, their perfor-
mance on later phases might be affected by boredom and a
lack of motivation rather than risk taking and punishment
sensitivity.

To examine the speculation that the later phases may be
more likely to be affected by boredom regardless of depres-
sive symptoms, we conducted a phase (Phase 1, 2, and
3) X depressive symptoms (a continuous variable) repeated-
measures analysis of covariance (ANCOVA) on the proxim-
ity to burst threshold scores. The proximity to burst thresh-
old scores were calculated by dividing the number of pumps
participants administered by the median threshold for each
balloon, thereby controlling for the differences in thresh-
old by phase. A phase X depressive symptoms interaction
was not significant, F(2, 135)=1.39, p=0.25, and the main
effect of depressive symptoms was also not significant, F(1,
136)=2.69, p=0.10. Importantly, participants pumped the
balloon less with each consecutive phase, F(2, 135)=11.59,
p<0.001, npz =0.15, even though the threshold increased
in the later phases. Thus, the number of pumps in the later
phases might have been affected by factors other than gen-
eral risk taking or punishment sensitivity (e.g., boredom).

We also examined whether there were fewer bursts
in the later phases, which would suggest a decline in the
participants’ motivation to maximize their points. Thus,
we conducted a phase (Phase 1, 2, and 3) X depressive
symptoms repeated-measures ANCOVA on the number
of bursts. The main effect of phase was significant, F(2,
135)=9.74, p<0.001, np2=0.13, and, as expected, there
were fewer bursts in the later phases. The main effect of
depressive symptoms was significant, F(1, 136)=5.45,
p=0.02, np2:0.04, such that individuals with higher
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levels of depressive symptoms had more bursts overall. A
phase X depressive symptoms interaction was not signifi-
cant, F(2, 135)=0.73, p=0.48 (see Supplementary Material
for more information). Therefore, we used only the Phase
1 data to test the hypothesis, considering that it occurred
earlier in the task and provided more trials ending in pun-
ishments compared to other phases. However, results from
other phases are also available as Supplementary Material.

Main analysis (phase 1)

In Phase 1, the participants’ depressive symptoms did
not correlate with the number of pumps, #(137)=0.13,
p=0.13, nor the proportion of trials ending in punishments,
r(137)=0.16, p=0.06. To investigate the interactive effect
of depressive symptoms and previous loss on risk taking
(i.e., punishment sensitivity), we performed MLM on Phase
1 data. To measure risk taking, the log transformed number
of pumps served as a continuous time-varying outcome vari-
able. Whether a punishment trial preceded the current trial,
a time-varying and binary variable (Level 1), was nested
within individuals (Level 2) as a possible predictor of the
number of pumps. If punishment did not precede the current
trial, this preceding trial was considered a reward trial, due
to the binary design of the task. The centered trial num-
ber and whether the current trial was a punishment trial (a
binary predictor) were also nested as level-1 time-varying
covariates. The following describes the Level 1 model:

Pumps;, = [b()i + by; X (trial — 1);, + b,; X punishment;,
+by; X punishmentn_l] + [e; ]

For each participant i, the intercept (by;) represents the
number of pumps at the start of the task. The b,; represents
the slope of the change in the number of pumps with each
trial (¢). The b,; represents the slope of the change in the
number of pumps in a current punishment trial. The bs; rep-
resents the slope of the change in the number of pumps when
the previous trial (#—1) was a punishment trial.

The grand-mean centered level of depressive symptoms
was included as a continuous time-invariant variable (Level
2). Given our interest in depressive symptoms, we focused
on the fixed effect of the level-2 predictor. The following
describes the Level 2 model:

boi = oo + Por X CES = D; + 2
by =P+ 2y
by = oy + 2y

by, = B30 + 3 X CES - D; + 73
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Thus, the multilevel model with time-varying and time-
invariant predictors, including the previous punishment
(binary) X depressive symptoms (continuous) as a level-2
predictor, was fitted.

The main effects of previous punishment, #(135) =2.64,
p=0.01, and the level of depressive symptoms were sig-
nificant, #(2210)=2.19, p=0.03. As expected, individuals
displayed punishment sensitivity by pumping the balloon
fewer times (i.e., avoiding risk taking) after a trial ending
with a loss ($=-0.03, SE=0.02). Contrary to our expec-
tations, however, individuals with higher (vs. lower) lev-
els of depressive symptoms took more risks (f=0.003,
SE=0.002), controlling for the other predictors.

Importantly, these main effects were qualified by a sig-
nificant previous punishment x depressive symptom inter-
action, #(2210)=1.99, p=0.047 (see Fig. 2). Probing the
interaction through the online tool provided by Preacher
et al. (2006), we found that individuals with higher levels
of depressive symptoms (i.e., 1 SD above the average)
displayed greater punishment sensitivity (f=—0.003,
SE=0.002), such that they pumped significantly fewer
times following punishments (vs. rewards). Specifically,
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Fig.2 Number of pumps (log transformed) as a function of depres-
sive symptoms and the presence of punishment in a preceding trial.
Following a previous punishment (vs. reward), individuals with
higher levels of depressive symptoms (high depression) pumped the
balloon significantly fewer times. Average depression= participants
whose scores on the Center for Epidemiology Survey-Depression
Scale (CES-D) were at the mean level. Low depression=1 standard
deviation below the mean CES-D score (i.e., individuals with lower
levels of depressive symptoms). High depression=1 standard devia-
tion above the mean CES-D score

the number of pumps depended on whether the previ-
ous trials were punishments in participants with average,
1(2210)=17.44, p <0.001, and higher, #(2210) =4.59,
p <0.001, but not with lower, #(2210) =0.60, p=0.55,
levels of depressive symptoms. We also found that indi-
viduals with higher (vs. lower) levels of depressive symp-
toms took significantly more risks in the trials following
rewards, #(2210)=2.19, p=0.03, but not in the trials fol-
lowing punishments, #(2210)=0.27, p=0.79.

Discussion

We examined whether individuals with higher levels of
depressive symptoms avoided risk taking, especially fol-
lowing a punishment, thereby displaying higher punish-
ment sensitivity. Consistent with the hypothesis, higher
levels of depressive symptoms were related to pumping
fewer times (i.e., less risk taking) after a punishment trial
than a reward trial, suggesting heightened punishment
sensitivity. Unexpectedly, individuals with higher levels
of depressive symptoms took more risks than individuals
with lower levels of depressive symptoms after rewards;
risk taking, however, did not depend on the severity of
depressive symptoms following punishments. Meanwhile,
risk taking in individuals with lower levels of depressive
symptoms did not depend on whether they were punished
or rewarded in the previous trial. In sum, individuals with
higher levels of depressive symptoms demonstrated higher
sensitivity for punishments compared to rewards; they also
demonstrated higher sensitivity for rewards than individu-
als with lower levels of depressive symptoms.

Our result demonstrating greater behavioral changes
in individuals with higher levels of depressive symptoms
following a punishment (vs. rewards) mirrors findings of
heightened punishment sensitivity in depression (Holmes
and Pizzagalli 2008; Hevey et al. 2017; Smoski et al. 2008;
Steffens et al. 2001). In previous studies, depressive symp-
toms were associated with behavioral changes that reflect
heightened sensitivity to punishments, such as committing
more errors following a failure to solve a puzzle (Holmes
and Pizzagalli 2008; Steffens et al. 2001) and selecting
more from options with smaller punishment (Smoski et al.
2008). In the current study, the heightened punishment
sensitivity manifested as fewer pumps following a balloon
burst than following virtual money collected. Broadly, the
current finding suggests that more depressive symptoms
are associated with fewer risk taking after a loss or punish-
ment (vs. reward).

@ Springer



128

Motivation and Emotion (2021) 45:122-130

This heightened punishment sensitivity may be
explained by the negative schemas, which drive avoid-
ant behaviors (e.g., Beck 2008) and have been linked to
avoiding risks (Leahy et al. 2012). Following a setback,
individuals with higher levels of depressive symptoms
may perceive punishments as more likely to occur than
rewards, due to their greater pessimism (Roepke and Selig-
man 2016). In turn, this pessimism and their perception
of higher likelihood of punishment may promote avoid-
ant behaviors that minimize opportunities for rewards and
positive affect (e.g., Carvalho and Hopko 2011), thereby
reinforcing negative schemas. Thus, our results align with
the cognitive-behavioral theories of depression (Beck
2008) that emphasize the cycle of dysfunctional negative
schemas and behavioral avoidance in the maintenance of
depression. The heightened punishment sensitivity may
also be associated with the greater activation following a
punishment, in individuals with depression than in healthy
controls, of the medial prefrontal cortex, which is involved
in self-monitoring and behavioral adaptations based on
reinforcement contingencies (Cavanagh et al. 2011).

Unexpectedly, individuals with higher (vs. lower) levels
of depressive symptoms exhibited greater risk taking fol-
lowing rewards. That is, individuals with higher (vs. lower)
levels of depressive symptoms in our sample demonstrated
heightened reward sensitivity, contradicting past research
on reward sensitivity (e.g., Henriques and Davidson 2000).
Although relatively more depressed, participants with more
depressive symptoms in our sample of college students
are likely highly functioning, as indicated by their ability
to continue their studies and attend the lab session. Higher
perfectionism, which has been associated with greater
depressive symptoms (e.g., Hewitt and Flett 1991), might
allow individuals with higher levels of depression to main-
tain their performance (i.e., the so-called high-functioning
depression). Indeed, a previous study found higher levels
of perfectionism in the college students with high levels
of depressive symptoms, compared to both healthy con-
trols and patients diagnosed with major depressive disorder
(Enns et al. 2001). Higher levels of perfectionism in dys-
phoric individuals could lead to greater attempts and efforts
to maximize their performance on a given task, resulting
in the positive association between depressive symptoms
and risk taking when reward is present (i.e., high reward
sensitivity). This interpretation is consistent with the model
of perfectionism proposed by Hewitt and Flett, in which self-
oriented perfectionism, or the constant pursuit to be flawless,
interacts with negative life events to lead to depression (Blatt
1995). That risk taking in individuals with higher levels of
depressive symptoms depended on whether the preceding
trial was rewarded or punished may reflect this interaction
between high perfectionism and a sense of failure. This
speculation, however, should be empirically examined in
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future research. Further, it might be explored more in the
context of the stress generation hypothesis, considering the
hypothesis’s emphasis on certain personality factors (e.g.,
perfectionism) contributing to depression’s generation and
maintenance of stress (Safford et al. 2008).

The current sample had higher levels of depressive symp-
toms than would be expected of a college sample. Specifi-
cally, our mean (21.99) is higher than the traditionally rec-
ommended cut-off score of 16. However, this cut-off score
overestimates depression in a nonclinical sample, with 45%
of college students being classified as severely depressed
(Santor et al. 1995). Relatedly, Santor et al. suggested that
a CES-D score of 34 would be a more appropriate cut-off
score that would estimate around 8% as severely depressed in
college students, a prevalence rate more consistently found
in this population using other depression measures such as
Beck Depression Inventory-II (e.g., Beiter et al. 2015; San-
tor et al. 1995). Indeed, even the participants whose CES-D
scores were at 1 SD above our sample mean endorsed a
mild level of depressive symptoms according to Olino et al.
(2013). Thus, caution is warranted in using and interpreting
the cut-off score. We do, however, acknowledge that the reli-
ability of the CES-D scores in the current sample, although
acceptable, was lower than in previous studies, which might
be partly due to the fact that the participants were asked
about depressive symptoms over the past 2 months.

We did not specifically recruit participants with major
depressive disorder, and a clinical sample with greater
impairments in functioning may respond differently to the
task. Thus, future studies should examine risk taking in a
clinical sample and also investigate the influence of perfec-
tionism on risk taking in subclinical and clinical depression.
Our sample also consisted of predominantly female partici-
pants; whether the findings extend to individuals who iden-
tify by a different gender should be investigated. The study
should also be replicated with a more racially diverse sam-
ple, considering that our sample was predominantly white.

To note, the current finding was based on cross-sectional
data, and, thus, we cannot make any causal conclusion. The
relation between depressive symptoms and punishment
sensitivity should also be examined using more naturalis-
tic methods (e.g., diary study). Further, the current design
did not permit investigating the difference in anticipatory
and consummatory aspects of reward processing (Berridge
and Robinson 2003) in risk taking, which should be investi-
gated in future studies. Additionally, it would be important
to explore the persistence of heightened punishment sensi-
tivity and how this relates to depressive symptoms, which
could help elucidate a critical factor maintaining depression.

We hypothesized that the tasks used to measure risk tak-
ing may have contributed to the inconsistent findings regard-
ing punishment sensitivity in depression. However, there
are other possible factors. Depression is highly comorbid
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with anxiety (Kessler et al. 2008), which is associated with
greater punishment sensitivity (Giorgetta et al. 2012). Fur-
ther, different combinations of depressive symptoms may
contribute to different findings on punishment sensitivity.
Specifically, anhedonia may be more relevant in the associa-
tion between depressive symptoms and reward sensitivity.
Therefore, future studies should examine the specific symp-
toms of depression, particularly anhedonia, and comorbid
anxiety symptoms in their relation to reward versus punish-
ment sensitivity.

Notwithstanding these limitations, we found that indi-
viduals with higher levels of depressive symptoms pumped
fewer times after a punishment trial than a reward trial, indi-
cating heightened punishment sensitivity. When faced with
setbacks, individuals with high levels of depressive symp-
toms may deem negative outcomes more likely and avoid
risk-taking, even with potentially high long-term rewards.
Avoiding risks can minimize opportunities to experience
rewards that challenge negative schemas, thereby maintain-
ing or exacerbating depressive symptoms.
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