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Around the world, people display maladaptive, problematic use of online social networking sites (SNSs),
like Facebook, Snapchat, and Instagram. The symptoms of this problematic SNS use are similar to
symptoms of substance use and behavioral addictive disorders, such as relapse when attempting to quit.
Individuals with substance use and behavioral addictive disorders also display increased risk-taking when
making decisions, but little research has investigated decision making with respect to problematic SNS
use. We therefore assessed risky decision making and problematic SNS use by utilizing the Balloon
Analogue Risk Task (BART). In line with previous research on behavioral addictive disorders, we
hypothesized that greater problematic SNS use would be linked with greater risk-taking. To address our
hypothesis, we conducted three studies in which we administered the Bergen Social Media Addiction
Scale to assess problematic SNS use and related scores to BART performance. Collectively, and counter
to our initial hypothesis, we found a negative association between problematic SNS use and risk-taking.
Specifically, the more problematic one’s SNS use, the less risk they took, but this risk aversion only
occurred after receiving negative feedback on previous decisions and then encountering a situation with
less actual risk. Implications of this novel finding are discussed.
Keywords: social media, social networking sites, addiction, decision making, risk

Almost three billion people worldwide use online social networking sites (SNSs) like Facebook, Instagram, and Snapchat
(Statista, 2019). These platforms provide social rewards that act as

reinforcers, bringing people back to these SNSs repeatedly, and for
substantial durations of time (Meshi, Tamir, & Heekeren, 2015).
Importantly however, in some individuals, these social reinforcers
may evoke SNS use that is maladaptive and problematic (Griffiths,
Kuss, & Demetrovics, 2014). Problematic SNS users encounter
negative outcomes (e.g., job loss), and display impairment in daily
functioning and symptoms that mirror substance use disorders—
which in some cases leads to clinical treatment (Griffiths et al.,
2014; Karaiskos, Tzavellas, Balta, & Paparrigopoulos, 2010).
The repeated use of SNSs in the face of negative outcomes
indicates that problematic SNS users may possess aberrations in
their cognitive, decision-making processes. An initial study with
the Iowa Gambling Task (IGT) supports this, revealing that the
more problematic one’s SNS use, the worse one does in the task
(Meshi, Elizarova, Bender, & Verdejo-Garcia, 2019). Poor task
performance can be interpreted as the result of greater risk-taking,
but the IGT is a complex paradigm that involves a variety of
decision-making components (Verdejo-Garcia, Chong, Stout, Yücel, & London, 2018). Therefore, further research specifically
addressing the relationship between risky decision making and
problematic SNS use is required.
To specifically investigate risky decision making, researchers
have developed the Balloon Analogue Risk Task (BART; Koffarnus & Kaplan, 2018; Lejuez et al., 2002). Previous studies with the
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BART revealed that individuals dependent on substances, such as
heroin, crack cocaine, marijuana, alcohol, and nicotine, display a
propensity toward risk taking (Bornovalova, Daughters, Hernandez, Richards, & Lejuez, 2005; Fernie, Cole, Goudie, & Field,
2010; Hanson, Thayer, & Tapert, 2014; Lejuez et al., 2003). No
study has yet investigated, however, if problematic SNS users
display greater risk-taking propensity in the BART. We therefore
used the BART to expand on previous decision-making research
with the IGT, and we examined individual differences in BART
performance with respect to problematic SNS use. We hypothesized that problematic SNS users would display increased risktaking, in line with previous research (Meshi et al., 2019).

Study 1
Method
Participants. Students from a large Midwestern U.S. university participated for course credit. The sample size consisted of 105
participants, after excluding four individuals due to technical problems during the experiment. For demographic characteristics,
please see Table 1.
Problematic social media use. The Bergen Social Media
Addiction Scale (BSMAS; Andreassen, Torsheim, Brunborg, &
Pallesen, 2012; Bányai et al., 2017) assessed problematic SNS use.
The BSMAS consists of six items rated on a 5-point Likert scale
(1 ⫽ very rarely; 5 ⫽ very often), and we summed responses. Each
BSMAS item assesses a core aspect of addiction: salience, mood
modification, tolerance, conflict, withdrawal, and relapse (Griffiths et al., 2014). Reliability and validity of the BSMAS have been
established (Bányai et al., 2017), and the internal consistency with
our sample was good (Cronbach’s alpha ⫽ .88). See Table 2 for
descriptive statistics.

Balloon analogue risk task. All participants completed a
computer-based BART programmed in the Psychology Experiment Building Language software (PEBL2; Mueller, 2012). In
each trial, participants were presented with a colored balloon.
Participants could select one of two options on their screen: (1)
pressing a button to inflate the balloon and earn $0.05 of play
money, or (2) pressing a button to end the trial and collect the
accumulated play money. Participants were instructed to obtain the
greatest amount of play money possible, and they were free to
inflate the balloon as many times as they wanted—the size of the
balloon increased with each button press. Participants experienced
decisions under risk because the balloon could pop, and if the
balloon popped, participants forfeited their accumulated play
money for the trial. The trial ended when either the balloon popped
or the participant collected the play money.
In Study 1, all participants experienced 90 trials of the BART:
30 orange balloons, 30 yellow balloons, and 30 blue balloons
presented in a random order for each participant. Unbeknownst to
the participants, each color balloon had a different probability of
exploding; orange balloons averaged 4 pumps (ranging from 1
to 8), yellow balloons averaged 16 pumps (ranging from 1 to
32), and blue balloons averaged 64 pumps (ranging from 1 to
128). Based on previous research (Koffarnus & Kaplan, 2018),
three measures were used in analyses (see Table 2): (1) mean
adjusted pumps: average inflation pumps on each trial in which a
balloon did not burst, for each color balloon condition; (2) total
balloons burst: sum of the exploded balloons for each color; and
(3) total money earned: sum of the dollars collected for each color.
Procedure. Study procedures were approved by the university
Institutional Review Board. Participants were seated in front of a
computer. After giving consent, participants completed the BART
and then took a survey that recorded problematic SNS use and

Table 1
Summary of Demographic Characteristics Across All Three Studies
Variables
Age
Gender
Female
Male
Race
White
Asian or Pacific Islander
Black or African American
American Indian/Alaskan Native
Other/Prefer not to answer
Ethnicity
Non-Hispanic/Latino
Hispanic/Latino
Other/Prefer not to answer
GPA
Household Annual Income
Under $30,000
$30,000–$49,999
$50,000–$74,999
$75,000–$99,000
$100,000 or more
Note.

Data reported as M (SD) or N (%).

Study 1
(N ⫽ 105)
20.8 (1.4)

Study 2
(N ⫽ 101)
20.3 (1.4)

Study 3
(N ⫽ 123)
20.7 (1.5)

56 (53.3%)
49 (46.7%)

73 (72.3%)
28 (27.7%)

65 (52.8%)
58 (47.2%)

70 (66.7%)
20 (19.1%)
10 (9.5%)
0 (0.0%)
5 (5.8%)

70 (69.3%)
23 (22.8%)
5 (5.0%)
0 (0.0%)
3 (3.0%)

85 (69.1%)
20 (16.3%)
14 (11.4%)
1 (0.8%)
3 (2.4%)

101 (96.2%)
4 (3.8%)
0 (0.0%)
3.27 (0.49)

85 (84.2%)
9 (8.9%)
7 (6.9%)
3.37 (0.45)

101 (82.1%)
5 (4.1%)
17 (13.8%)
3.28 (0.44)

12 (11.9%)
8 (7.9%)
11 (10.9%)
18 (17.8%)
52 (51.5%)

13 (10.6%)
12 (9.8%)
13 (10.6%)
24 (19.5%)
61 (49.6%)

n/a
n/a
n/a
n/a
n/a
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Table 2
Summary of Problematic Social Media Use and BART
Performance Reported as Means (SD) and Totals Across All
Three Studies
Variables

Study 1

Study 2

Study 3

Problematic Social Media Use
Score range (min to max)
BART
Total balloons per participant
Mean adjusted pumps: Orange
Mean adjusted pumps: Yellow
Mean adjusted pumps: Blue
Mean adjusted pumps: All
Total burst balloons: Orange
Total burst balloons: Yellow
Total burst balloons: Blue
Total burst balloons: All
Total earned: Orange
Total earned: Yellow
Total earned: Blue
Total earned: All

14.8 (5.8)
6 to 30

14.7 (4.4)
6 to 30

15.4 (4.9)
7 to 30

90
2.5 (1.2)
7.9 (3.3)
16.8 (11.5)
11.7 (6.7)
22.1 (5.5)
10.9 (5.2)
4.9 (3.9)
37.8 (11.9)
1.0 (0.6)
6.9 (2.0)
19.2 (10.0)
27.0 (10.3)

30
n/a
n/a
31.1 (12.7)
31.4 (12.7)
n/a
n/a
8.6 (3.7)
8.6 (3.7)
n/a
n/a
31.2 (8.9)
31.2 (8.9)

60
2.5 (0.9)
n/a
26.5 (14.9)
17.2 (9.0)
16.5 (4.4)
n/a
7.8 (4.3)
24.3 (7.0)
1.6 (0.4)
n/a
26.8 (11.2)
28.3 (11.1)

Note. Total earned reported in dollars. BART ⫽ Balloon Analogue Risk
Task.

demographics (age, gender, race/ethnicity, and estimated grade
point average).
Data analysis. All analyses were performed with SPSS software (IBM Inc., Version 25, Armonk, New York). We used
zero-order Pearson product–moment correlations to conduct initial
comparisons among all variables (problematic social media use,
task behaviors, and demographic variables; gender was coded as
male ⫽ 0 and female ⫽ 1). We then computed second-order
Pearson product–moment partial correlations while controlling for
both age and gender.

3

adjusted pumps for orange balloons, r ⫽ ⫺.32, p ⬍ .01, as well as
a significant correlation between gender and total amount earned
for yellow balloons, r ⫽ .20, p ⬍ .04. All other correlations were
nonsignificant (ps ⬎ .05). To then address our hypothesis, we
conducted second-order partial correlations between problematic
SNS use and BART performance measures while controlling for
age and gender (see Table 3, Study 1). Counter to our initial
hypothesis, our analyses revealed significant negative associations
between problematic SNS use and our three measures of risktaking when combining across all colored balloons. Our analyses
also revealed a trend with respect to balloon color: The relationship between problematic SNS use and decision making for our
three BART measures was only present for the low-risk blue
balloons (all three measures) and the middle-risk yellow balloons
(two of three measures). The relationship was absent for the
high-risk orange balloons (none of the measures).

Discussion
In contrast to our initial hypothesis, greater problematic SNS use
was associated with more conservative decision making under risk.
These associations appeared only with balloons that allow more
relative inflation attempts, the blue and yellow balloons. Our results
run counter to research on degree of problematic SNS use with the
IGT (Meshi et al., 2019), as well as the majority of previous work
with the BART and substance use disorders. In revisiting the previous
BART literature, we realized that some studies with significant results
only used blue balloons with an average burst point of 64 pumps,
forgoing the other colors (Bornovalova et al., 2005; Canavan, Forselius, Bessette, & Morgan, 2014; Crowley, Raymond, MikulichGilbertson, Thompson, & Lejuez, 2006; Fernie et al., 2010; Hanson et
al., 2014). Study 2 therefore uses only blue balloons to more precisely
emulate these previous studies.

Study 2
Results
We first examined potentially relevant demographic variables
for significant correlations with our factors of interest. Our analyses revealed a significant correlation between age and mean

Method
The methods for Study 2 were almost identical to Study 1, and
no one assessed in the previous study was allowed to participate.

Table 3
Second-Order Pearson Partial Correlations Between Problematic Social Media Use and BART
Performance, Controlled by Age and Gender, Across All Three Studies
Variables
Mean adjusted pumps: Orange
Mean adjusted pumps: Yellow
Mean adjusted pumps: Blue
Mean adjusted pumps: All
Total burst balloons: Orange
Total burst balloons: Yellow
Total burst balloons: Blue
Total burst balloons: All
Total earned: Orange
Total earned: Yellow
Total earned: Blue
Total earned: All

Study 1
BSMAS

Study 2
BSMAS

Study 3
BSMAS

.02 [⫺.16, .19]
⫺.22ⴱ [⫺.37, ⫺.07]
⫺.24ⴱ [⫺.41, ⫺.05]
⫺.29ⴱⴱ [⫺.44, ⫺.11]
⫺.19 [⫺.34, ⫺.01]
⫺.31ⴱⴱ [⫺.46, ⫺.14]
⫺.25ⴱ [⫺.40, ⫺.06]
⫺.30ⴱⴱ [⫺.43, ⫺.13]
.13 [⫺.05, .30]
.03 [⫺.17, .21]
⫺.23ⴱ [⫺.38, ⫺.04]
⫺.21ⴱ [⫺.36, ⫺.02]

n/a
n/a
.06 [⫺.12, .24]
.06 [⫺.12, .24]
n/a
n/a
.04 [⫺.16, .25]
.04 [⫺.16, .25]
n/a
n/a
.08 [⫺.12, .26]
.08 [⫺.12, .26]

.00 [⫺.15, .16]
n/a
⫺.19ⴱ [⫺.36, ⫺.01]
⫺.20ⴱ [⫺.36, ⫺.04]
⫺.04 [⫺.22, .14]
n/a
⫺.15 [⫺.33, .04]
⫺.11 [⫺.29, .05]
.06 [⫺.11, .24]
n/a
⫺.19ⴱ [⫺.36, ⫺.02]
⫺.19ⴱ [⫺.37, ⫺.01]

Note. 95% CI reported in brackets. BSMAS ⫽ Bergen Social Media Addiction Scale.
p ⬍ .05. ⴱⴱ p ⬍ .01. ⴱⴱⴱ p ⬍ .001.

ⴱ

4

MESHI ET AL.

The sample size consisted of 101 participants, after excluding two
individuals due to technical problems, two individuals for not
reporting gender, and four individuals for not following instructions. We also asked participants to estimate the income in the
house they were raised in. We again used the BSMAS to assess
problematic SNS use (Cronbach’s alpha ⫽ .79). Importantly, the
BART for Study 2 consisted of only 30 trials with blue balloons
(identical burst characteristics as Study 1). See Table 2 for descriptive statistics of BSMAS scores and BART measures.
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Results
We conducted second-order partial correlations between problematic SNS use and BART performance measures while controlling for age and gender (see Table 3, Study 2). Our analyses
revealed no significant associations with any measure of risktaking in the BART.

Discussion
Study 2 did not replicate Study 1. We theorized that this discrepancy might be due to quick negative feedback from failures
with orange balloons near the start of Study 1. To support this,
participants in Study 1 burst significantly more, t ⫽ 9.25, p ⬍ .001
of their first 10 balloons (m ⫽ 5.14, SD ⫽ 1.60) in comparison to
participants in Study 2 (m ⫽ 3.09, SD ⫽ 1.58). Participants in
Study 1 may have generalized their experience with these quickerbursting balloons (orange) to the other balloon colors (blue and
yellow), becoming more risk-averse to the less-risky balloons. In
other words, we hypothesized that problematic SNS users may
display greater sensitivity to negative outcomes and subsequently
display more risk aversion to future situations with less actual risk
(e.g., blue balloons). This is based on the significant correlations
observed in Study 1 between problematic SNS use and BART
measures of risk-taking for the less-risky balloons.
To directly address our “increased risk aversion” hypothesis, we
conducted Study 3, in which participants only encountered orange
balloons (average burst point of 4 pumps) and blue balloons
(average burst point of 64 pumps). Importantly, half our participants first completed a block of 30 orange balloons and then a
block of 30 blue balloons (Orange First), while the other half of
participants completed a block of 30 blue balloons and then a
block of 30 orange balloons (Blue First). We expect three outcomes: (1) Participants in the Orange First group should burst
more balloons in the first block of balloons (orange) and fewer
balloons in the second block of balloons (blue) than their Blue
First group counterparts. This will demonstrate that our manipulation worked because the Orange First group will transition from
a high-negative outcome situation to a low-negative outcome
situation, while the Blue First group will transition from a lownegative outcome situation to a high-negative outcome situation.
(2) Study 3 should replicate Study 1 when analyzed across all
participants and combined balloon colors. As in Study 1, this effect
should be driven by behavior in the low-risk situation (blue balloons). (3) There will be an interaction effect of group with
problematic SNS use, such that the Orange First group should
replicate Study 1, while the Blue First group should replicate Study
2. Specifically, the Orange First group will transition from highrisk to low-risk, so we expect to see our hypothesized “increased

risk aversion” effect, whereas, the Blue First group will transition
from low-risk to high-risk, and the first block of blue balloons will
replicate Study 2.

Study 3
Method
The methods for Study 3 were almost identical to Studies 1 and 2,
and no one assessed in the previous studies was allowed to participate.
The sample size consisted of 123 participants, after excluding two
individuals due to technical problems, and six individuals for not
following instructions. Please see Tables 1 and 4 for demographic
characteristics. We again used the BSMAS to assess problematic SNS
use (Cronbach’s alpha ⫽ .80). The BART consisted of 60 trials: 30
orange balloons and 30 blue balloons (identical burst characteristics as
Study 1). Balloon color was not random across trials; participants
experienced a block of 30 trials of one color, and then a block of 30
trials of the other color. The order of color blocks was counterbalanced across participants, and groups had similar demographics and
problematic SNS use (independent-samples t tests of statistics in
Table 4 revealed all ps ⬎ .1). See Table 2 for descriptive statistics of
BSMAS scores and BART measures. Analyses for Study 3 were
similar to Studies 1 and 2. In addition, we also employed the SPSS
PROCESS macro (Hayes, 2013) to examine if color block order
moderated the relationship between BSMAS (independent variable)
and BART measures (dependent variables), while controlling for age
and gender.

Results
To test our first expectation, we conducted independent-samples
t tests of burst balloons between groups (see Table 5). Our maTable 4
Summary of Demographic Characteristics and Problematic
Social Media Use Across Condition in Study 3
Variables
Age
Gender
Female
Male
Race
White
Asian or Pacific Islander
Black or African American
American Indian/Alaskan Native
Other/Prefer not to answer
Ethnicity
Non-Hispanic/Latino
Hispanic/Latino
Other/Prefer not to answer
GPA
Household Annual Income
Under $30,000
$30,000–$49,999
$50,000–$74,999
$75,000–$99,000
$100,000 or more
Problematic Social Media Use
Score range (min to max)

Blue First
(N ⫽ 63)
20.67 (1.39)

Orange First
(N ⫽ 60)
20.68 (1.67)

35 (55.6%)
28 (44.4%)

30 (50%)
30 (50%)

42 (66.7%)
12 (19.1%)
7 (11.1%)
1 (1.6%)
1 (1.6%)

43 (71.7%)
8 (13.3%)
7 (11.7%)
0 (0%)
2 (3.3%)

4 (6.4%)
47 (75.6%)
12 (19.1%)
3.24 (0.41)

1 (1.7%)
54 (90%)
5 (8.3%)
3.23 (0.47)

8 (12.7%)
7 (11.1%)
7 (11.1%)
11 (17.5%)
30 (47.6%)
15.71 (5.29)
7 to 30

5 (8.3%)
5 (8.3%)
6 (10%)
13 (21.7%)
31 (51.7%)
15.03 (4.37)
7 to 26

Note. Data reported as M (SD) or N (%).
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Table 5
BART Performance Reported as Mean (SD) and t-Test Comparisons Across Condition in Study 3
Blue First
(N ⫽ 63)

Variables
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Mean adjusted pumps: Orange
Mean adjusted pumps: Blue
Mean adjusted pumps: All
Total burst balloons: Orange
Total burst balloons: Blue
Total burst balloons: All
Total earned: Orange
Total earned: Blue
Total earned: All

2.1 (0.8)
31.3 (14.1)
19.1 (8.4)
15.5 (4.6)
9.1 (4.0)
24.6 (7.2)
1.4 (0.4)
30.6 (11.0)
32.0 (11.0)

Orange First
(N ⫽ 60)
2.9 (0.9)
21.6 (14.1)
15.1 (9.2)
17.5 (3.8)
6.4 (4.3)
23.9 (6.9)
1.7 (0.4)
22.7 (9.9)
24.4 (9.8)

t-score

Cohen’s d

ⴱⴱⴱ

5.30
⫺3.80ⴱⴱⴱ
⫺2.58ⴱ
2.55ⴱⴱ
⫺3.63ⴱⴱⴱ
⫺0.59
4.22ⴱⴱⴱ
⫺4.19ⴱⴱⴱ
⫺4.03ⴱⴱⴱ

.96
⫺.69
⫺.46
.46
⫺.65
⫺.11
.76
⫺.76
⫺.73

Note. Total earned reported in dollars.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .01. ⴱⴱⴱ p ⬍ .001.

(orange balloons) there was a nonsignificant association, but in the
second block (blue balloons), problematic SNS use was negatively
associated with all three BART measures. Conversely, no significant associations between problematic SNS use and BART measures of risk-taking were present in the Blue First group. These
null findings in the first block (blue balloons) replicated Study 2.

nipulation worked; the Orange First group burst more balloons in
the first block of balloons and fewer balloons in the second block
of balloons.
To test our second hypothesis, we conducted second-order partial correlations between problematic SNS use and BART performance measures while controlling for age and gender across all
participants (see Table 3, Study 3). Similar to Study 1, our analyses
with all balloons revealed significant negative associations between problematic SNS use and two of our three BART measures.
We expected that these effects in the combined color conditions
across all participants would be driven by behavior in the low-risk
situation (blue balloons), and indeed, Study 3 replicated the pattern
previously observed in Study 1.
To address our third hypothesis, we ran moderation analyses
that examined the interaction of problematic social media use and
balloon color order on BART performance, with age and gender as
covariates (see Table 6). We revealed significant interaction effects in mean adjusted pumps and burst balloons, both with the
total measures (including both balloon colors) and specifically
with the blue balloons. Of note, age and gender were not significant in any model (all ps ⬎ .05). Next, we also examined associations between problematic SNS use and BART performance
within our two groups separately (see Figure 1). Our analyses with
the Orange First group confirmed our hypothesis: In the first block

General Discussion
Three studies collectively demonstrate a negative association
between problematic SNS use and risk-taking, but only after
individuals receive negative outcomes and then encounter lessrisky situations. Study 1 revealed this association because we
employed balloons with different risk profiles presented in random
order. This caused participants to receive more negative outcomes
at the start of the experiment (first 10 trials) than in Study 2. In
Study 2, we provided participants with one balloon color with a
single, low-risk profile. As a result, participants experienced fewer
negative outcomes and we did not observe a significant association
between problematic SNS use and risk-taking. We then designed a
new paradigm, Study 3, in which participants specifically transitioned from a high-risk to a low-risk situation, and vice versa.
Study 3 replicated the effects observed in both Studies 1 and 2,

Table 6
Moderation Analyses Examining the Interaction of Problematic Social Media Use and Balloon Color Order in Study 3 on BART
Performance, Controlled by Age and Gender (N ⫽ 123)
Overall model
summary

Point estimates
Variables

Blue First

Orange First

F

Adj R2

Interaction ⌬R2

Mean adjusted pumps: Orange
Mean adjusted pumps: Blue
Mean adjusted pumps: All
Total burst balloons: Orange
Total burst balloons: Blue
Total burst balloons: All
Total earned: Orange
Total earned: Blue
Total earned: All

⫺.02 [⫺.07, .03]
⫺.28 [⫺.94, .39]
⫺.16 [⫺.58, .25]
.10 [⫺.11, .30]
.004 [⫺.19, .20]
.10 [⫺.23, .43]
.02 [⫺.002, .04]
⫺.24 [⫺.73, .25]
⫺.24 [⫺.73, .25]

.02 [⫺.02, .06]
⫺1.33ⴱⴱ [⫺2.18, ⫺.48]
⫺.85ⴱⴱ [⫺1.38, ⫺.32]
⫺.21 [⫺.48, .05]
⫺.41ⴱⴱ [⫺.66, ⫺.16]
⫺.06ⴱⴱ [⫺1.05, ⫺.20]
⫺.001 [⫺.02, .02]
⫺.94ⴱⴱ [⫺1.6, ⫺.31]
⫺.92ⴱⴱ [⫺1.6, ⫺.29]

6.61
5.20
3.58
2.26
5.01
1.95
5.71
6.09
5.73

.19ⴱⴱⴱ
.15ⴱⴱⴱ
.10ⴱⴱ
.05ⴱ†
.14ⴱⴱⴱ
.04
.16ⴱⴱⴱ
.17ⴱⴱⴱ
.16ⴱⴱⴱ

.01
.03ⴱ⫹
.03ⴱ
.03
.05ⴱⴱ
.06ⴱⴱ
.02
.02
.02

Note. 95% CI reported in brackets. BART ⫽ Balloon Analogue Risk Task.
ⴱ†
p ⫽ .05. ⴱ p ⬍ .05. ⴱⴱ p ⬍ .01. ⴱⴱⴱ p ⬍ .001.
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Figure 1. Scatterplots of problematic social media use and Balloon Analogue Risk Task (BART) performance for
Study 3 with participants grouped by balloon color order (Blue First in blue; Orange First in orange). BART
performance presented as mean adjusted pumps for orange balloons (a), blue balloons (b), and all balloons (c); total
burst for orange balloons (d), blue balloons (e), and all balloons (f); and total dollars earned for orange balloons (g),
blue balloons (h), and all balloons (i). Reported statistics are second-order Pearson partial correlations, controlled for
age and gender. ⴱ p ⬍ .05; ⴱⴱ p ⬍ .01; ⴱⴱⴱ p ⬍ .001; 95% CI reported in brackets.

demonstrating that more problematic SNS users become more risk
averse after experiencing negative decision outcomes.
Our results run counter to prior research on degree of problematic
SNS use with the IGT (Meshi et al., 2019). This discrepancy can be
resolved when taking into account the exact nature of what the BART
and IGT assess. Verdejo-Garcia and colleagues (2018) described the
BART as assessing participant risk evaluation during decision making, while the IGT is more complex, assessing both risk and ambiguity evaluations, as well as various aspects of feedback processing,
including reward learning and memory. We therefore used the BART
to expand on previous research with the IGT, tapping into a more
succinct facet of decision making. Importantly, we only observed an
increase in risk aversion when participants transitioned from a highrisk to a low-risk situation. This type of transition doesn’t occur in the
IGT, nor in a traditional BART paradigm. This type of transition is
similar to a probabilistic reversal learning paradigm, where participants learn reward contingencies of two choices and then this learned

rule is switched (Swainson et al., 2000). This type of learning has not
yet been directly assessed with regard to problematic SNS use, but
individuals with substance use disorders display impairments when
switching to the new rule (for review, see Izquierdo & Jentsch, 2012).
Future research with a probabilistic reversal learning paradigm may
elucidate components of decision-making relevant for problematic
SNS users.
Our research has limitations that deserve mention. First, in
Study 3 we modified the BART in a unique way. The BART has
not been validated for use in this way, and interpretation of our
findings should be made with caution. Second, our sample size for
each study was modest, ranging from 101 to 123 individuals,
meaning that power may have been low. Third, the orange balloons require less pumps to explode, inherently resulting in less
variance in BART measures. This could be responsible for our lack
of significant findings with orange balloons. Fourth, balloon color
and balloon risk profile were not counterbalanced across partici-

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

PROBLEMATIC SOCIAL MEDIA USE AND THE BART

pants; orange balloons were always high risk and blue balloons
were always low risk. It could be that the specific color associated
with the risk interacted with our behavioral measures. Finally, the
observed associations between problematic SNS use and BART
performance may be explained by a third, unmeasured variable
affecting both problematic SNS use and BART performance. Future research that includes additional measures of other relevant
dimensions, such as mental health (e.g., anxiety) or personality,
will be better able to address this issue.
In sum, our findings have various implications for the research
field. As mentioned above, future research investigating learning
would help us better understand decision making and problematic
SNS use. In addition, evaluating risky decision making without a
learning component would also be beneficial. To explain, the
traditional BART paradigm still has a learning component—participants implicitly learn the burst probability of the blue balloons
as they proceed through the trials of the task. Therefore, even the
traditional BART doesn’t isolate risky decision making from
learning. Future research with one-time gamble paradigms without
outcome feedback, for example, could potentially avoid this overlap between risk and learning to better assess risk-taking propensity with respect to problematic SNS use. Our research may also
have implications for researchers who use the BART to answer
questions unrelated to problematic SNS use. Although our BART
modification has yet to be validated, researchers investigating
other behavioral addictive and substance use disorders can capitalize on our modification to apply the BART in a similar fashion.
Furthermore, investigators with previous nonsignificant BART
results may want to revisit their work using our adaptation as well.
Overall, future application of our novel BART modification may
help researchers better understand the decision making of their
participants and the clinical populations they investigate.
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