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Abstract
Risk-taking persists across the lifespan, but we know it is not ubiquitous across all adults. As goals and motivations vary across individuals and age
groups, so too does risk behavior. Although risk is often considered in the context of maladaptive behaviors, risks can also be positive, allowing
individuals to pursue meaningful goals in a socially accepted way. In this study, we were interested in examining positive and negative risk-taking in
adults. The �rst aim of the study was to test associations among future time perspective, tolerance to ambiguity, and sensitivity to reward and
punishment with positive and negative risk-taking in adults (N = 275, ages 19–71 years). The second aim of the study was to explore pro�les of
adult risk-takers using cluster analysis. Results indicated that greater future time perspective and reward sensitivity, but lower punishment sensitivity,
were associated with greater positive risk-taking while higher reward sensitivity was associated with greater negative risk-taking. Further, cluster
analysis yielded three groups of adult risk-takers: (1) oldest average age and lowest overall risk-taking, future time perspective, and reward
sensitivity; (2) medium age, highest overall risk-taking, future time perspective, tolerance to ambiguity, and lowest punishment sensitivity; (3)
youngest average age and average levels of all key variables. The knowledge gained from the study can lay the foundation for future work on how
positive risk-taking may be cultivated across multiple domains of adults’ lives.

Introduction
Risk is a normal and essential part of everyday life. In the most basic sense, risk-taking is engaging in any behavior with uncertain probabilities of
desirable and undesirable outcomes, with high-risk behaviors being those with the potential for greatest harm such as injury or death (Duell &
Steinberg, 2020). Within this broad de�nition of risk are categories of risk behaviors, some of which are positive (i.e., socially acceptable and
bene�cial to wellbeing), and others negative (i.e., antisocial and dangerous). Positive risk-taking has become a subject of intense consideration
(Duell & Steinberg 2019, 2021) and research (Duell & Steinberg, 2020; [blinded for review]; Patterson et al., 2019) in recent years, although it is not
new to psychology (e.g. Hansen & Breivik, 2001). Nevertheless, most of the empirical work on positive and negative risk-taking has been done with
adolescent samples (Duell & Steinberg, 2021). Extending this research to adults is of great social importance as it can help de�ne what drives adults
to take positive or negative risks and how to promote positive instead of negative risk-taking at different stages of life.

Positive and Negative Risk-Taking

Duell and Steinberg (2019, 2021) propose a framework that organizes risk behavior along a spectrum of desirability. At the one end are positive risks
that are bene�cial to an individual’s well-being and socially acceptable (e.g. initiating friendships, applying for promotion, protesting for social
justice), and at the other end are negative risks, which are potentially harmful to one’s well-being and antisocial (e.g. getting in the car with a drunk
driver, binge drinking, stealing). Unlike negative risk-taking, positive risk-taking enables people to explore their environments and pursue meaningful
goals in a socially accepted way. However, similar to negative risk-taking, positive risk-taking yields the potential for both rewards and costs.
Initiating a friendship with a new coworker, for example, yields the potential bene�t of building new relationships, but it also holds the risk of
experiencing rejection and embarrassment. An elderly person going grocery shopping alone is important for maintaining their sense of personal
agency and autonomy, but they may also be at risk of falling or getting into a motor vehicle accident. To get the bene�t of the risk, people must be
willing to do things they may not like or at which they may fail (Duell & Steinberg, 2019). Thus, engagement in positive risk-taking is not simply a
function of being a prosocial person. There must also be tolerance or inclination for risk (Duell & Steinberg, 2019).

At different stages of adulthood, people are inclined to take different risks that allow them to pursue goals relevant to their life stage (Josef et al.,
2016; Rolison et al., 2013). In most urbanized societies, middle adulthood is the period of the most intense activity in the professional and social
domains (Kitayama et al., 2020), yielding opportunities to ful�ll life aspirations and achieve long-term goals. It is also known as the period of the
greatest propensity for risk-taking (Josef et al., 2016; Mamerow et al., 2016). Late adulthood, in turn, offers the opportunity to pursue individual,
often postponed, passions and engage to a greater extent in social relationships (Lang & Carstensen, 2002; Delaney et al., 2021). Thus, as goals and
motivations vary across individuals and across different age groups, so too does risk behavior (Figner & Weber, 2011; Josef et al., 2016; Mamerow et
al., 2016). Several psychological factors, including sensitivity to good and bad outcomes (Duell & Steinberg, 2020), tolerance to ambiguity (Tymula
et al., 2012; 2013), and future time perspective (Delaney et al., 2021) have been previously linked with the propensity to engage in risks. However, it is
unclear whether these factors contribute to both positive and negative risk-taking in adulthood. 

Factors Associated with Positive and Negative Risk-Taking

Although positive and negative risk-taking are positively correlated (Duell & Steinberg, 2020; Fischer & Smith, 2004; Hansen & Breivik, 2001), they
have distinct psychological correlates (Duell & Steinberg, 2020; [blinded for review]). Positive risk-taking is associated with lower sensitivity to reward
and higher sensitivity to punishment than negative risk-taking (Duell & Steinberg, 2020). Further, only negative risk-taking is associated with
impulsivity (Duell & Steinberg, 2020), which suggests that many negative risks are taken to obtain an immediate reward. Only positive risk-taking is
associated with extraversion (Patterson et al., 2019), which may suggest that positive risk-taking re�ects outgoing, highly social proclivities. In
addition to these traits, there may be other factors in�uencing individuals’ motivations to take positive or negative risks. Such factors include future
time perspective, which may in�uence risk-taking aimed at achieving long-term goals (Delaney et al., 2021), and tolerance to ambiguity, which may
increase risk-taking that is motivated by exploration or wanting to try new things (Tymula et al., 2012). We will now describe these factors in more
detail and highlight the con�rmed and possible associations between them and positive and negative risk-taking.
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            Future time perspective (FTP) is a cognitive-motivational trait referring to whether people perceive their future time as open-ended or limited,
and how many opportunities and plans they see ahead (Lang & Carstensen, 2002). According to socioemotional selectivity theory (Carstensen et al.,
1999), peoples’ attention shifts from expansive goals (e.g. knowledge acquisition, career development) to emotional goals (e.g. joy, maintaining
relationships) with age. Expansive goals are prioritized when future time is perceived as open-ended, whereas emotional goals are prioritized when
time is perceived as limited. Research con�rms that FTP is negatively related to age (Lang & Carstensen, 2002; Strough et al., 2016). In youth, people
usually feel they have a lot of time ahead, so they focus on both immediate and distant opportunities. Through middle adulthood, people focus
more on future opportunities until around age 60 years when the balance shifts towards focusing on limited time rather than on opportunities.
Negative risks are often thought to be in the service of ful�lling emotional, short-term goals. Although it has been speculated that positive risks may
be motivated by longer-term goals (Duell & Steinberg, 2019), this question has yet to be examined empirically, particularly among various stages of
adulthood.

Research linking FTP and risk-taking (Delaney et al., 2021) shows that individual differences in FTP mediate age-related changes in social risk-
taking (older adults who see fewer opportunities in their future avoid social risk-taking). The authors speculate that older adults avoid social risks
because they perceive fewer opportunities to form new friendships and they prefer not to risk con�icts in current relationships. FTP, acting as an
important regulator of motivation in adulthood (Lang & Carstensen, 2002) may determine the perception of whether it is worth taking positive risks.
When people see many opportunities and time ahead, they may feel that their plans are especially worth the risk. When they perceive future time as
limited, they may avoid risk to preserve what they have (Delaney et al., 2021) or feel that it is not worth waiting to do the things that maximize their
well-being “here and now” (Strough et al., 2019). Also, considering �ndings that limited FTP is associated with a greater preoccupation with negative
events (Strough et al., 2016), it may be that limited FTP reduces engaging in new or exciting activities, including positive risks.

            Tolerance to ambiguity (TA) is another cognitive-motivational trait relating to peoples’ attitudes towards novel, complex and unpredictable
stimuli (McLain, 2009). Although the dominant response to this type of stimuli is aversion (McLain, 2009), research indicates that people high in TA
are more extroverted and open to new experiences (Caligiuri & Talique, 2012), proactive (Bors et al., 2010), and report higher life satisfaction and
positive affect (Bardi et al., 2009). In adolescence, TA is responsible for increased risk-taking in conditions where consequences of risks are
unknown (Tymula et al., 2012). Even though TA decreases in adulthood (Tymula et al., 2013), adults who are above average on TA may evince
higher levels of risk-taking than their adult peers (although this must be con�rmed). Findings from related research show that higher TA is
associated with greater engagement in prosocial behavior (requiring cooperation or trust) (Vives & FeldmanHall, 2018). From this vantage point,
tolerance to ambiguity may enhance risk-taking because it affords people the willingness to try new things.

            Risk-taking persists across the lifespan, but we know it is not ubiquitous across all adults. It may be that some adults endorse high levels of
positive risk-taking whereas others engage in high levels of negative risk-taking. It is also quite likely that many adults endorse both patterns of risk
behavior. To this end, we are interested in factors explaining positive and negative risk-taking in adults, particularly reward and punishment
sensitivity, future time perspective, and tolerance to ambiguity. Moreover, we note that there are no studies exploring distinct pro�les of risk behavior
in adulthood as a function of these characteristics. Previous works indicate the con�rmed and possible associations between some traits, positive
and negative risk-taking, and (possibly) age, but there is a lack of overall picture of people who are more and less willing to take positive or negative
risks. For example, as risk-taking, future time perspective, and tolerance to ambiguity are known to decline with age, one could expect groups of high
and low risk-takers differing in age, FTP, and TA. On the other hand, as positive and negative risk-taking may have distinct correlates and vary
differently with age, one could expect groups of positive and negative risk-takers to differ in their psychological correlates but not necessarily in age.
Ultimately, the knowledge gained from the study can lay the foundation for future work on how positive risk-taking may be cultivated across multiple
domains of adults’ lives (i.e., at work, in the community, during retirement).

Aims of the Present Study

Given the dearth of literature examining positive and negative risk-taking among adult populations, the present study addresses two key aims. The
�rst aim is hypothesis-driven in that it examines the associations among sensitivity to reward and punishment, future time perspective, and
tolerance to ambiguity with positive and negative risk-taking. In a sample of adults ages 19-71 years, we hypothesize that greater future time
perspective, tolerance to ambiguity, reward sensitivity, and lower sensitivity to punishment are associated with greater positive risk-taking (H1) and
that greater sensitivity to reward and lower sensitivity to punishment are associated with greater negative risk-taking (H2). All analyses are adjusted
for age, gender, health, professional activity, and social activity in the last year as well as satisfaction with life[1]. The second aim of the study is
exploratory in that it examines pro�les of adult risk-takers. Although we do not have speci�c hypotheses about which pro�les will emerge, we do
anticipate that risk pro�les may differ by the levels of risk-taking (e.g. high and low risk-takers), the type of risk taken (e.g. positive and negative risk-
takers), or age (e.g. younger and older risk-takers).  

[1] Factors such as general health, professional activity, and social activity in the last year, as well as satisfaction with life, could also in�uence risk-
taking during the SARS-COV-2 pandemic, as the participants may have been ill for a period of time or have reduced their activity to varying degrees.

Method
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Participants
Two hundred and seventy-�ve participants (203 women, 72 men) ages 19–71 (M = 39.25; SD = 13.73) took part in the study. Participant distribution
across age cohorts is presented in Table A in the Appendix. The sample included adults living in both large and small towns in Poland, with 3.27% of
participants describing their education as vocational, 25.09% as secondary, and 71.64% as higher (which means ongoing or completed bachelor’s or
master’s studies). All participants provided written informed consent.
Procedure

The research was approved by University Ethics Committee [blinded for review]. The sample was recruited on social media and participated in the
study online. Participants were assured anonymity and the opportunity to ask questions (by e-mail), withdraw from the study at any time, and
receive information about their results. Participants �rst answered questions regarding their general health and professional and social activity in
the last year. Then, they completed questionnaires measuring positive risk-taking, negative risk-taking, sensitivity to reward and punishment,
tolerance to ambiguity, future life perspective, and satisfaction with life.

Measures

Questions asked at the beginning of the survey concerned the assessment of three variables: (1) participants’ general health (“How would you rate
your health in the last year on a scale from 1 – very bad to 10 – very good?”), (2) professional activity (“How would you rate your professional
activity in the last year on a scale from 1 – I did not work to 10 – I worked a lot?”), and (3) social activity (“How would you rate your social activity in
the last year on a scale from 1 – I met people very rarely to 10 – I met people very often?”).

Positive Risk-Taking Scale (PRTS). To assess positive risk-taking, we used the self-report scale developed by Duell & Steinberg (2020). It consists of
14 behaviors presented in Duell & Steinberg (2020). Because the scale was originally designed for adolescents and young adults, we made slight
modi�cations to make the items appropriate for adults who have completed their education. First, we changed the item: “Tried out for a team or
auditioned for a play when you were not sure that you would be picked,” to: “Applied for a job, project or participated in a competition when you were
not sure that you would be selected”. Second, we made minor modi�cations to three items: “Ran for a leadership role at work (instead of in school)
or in some other organization when you were not sure that you could be picked”; “Started learning something that (instead of: Taken a class in a
subject) you knew nothing about or that seemed challenging”; and “Started a friendship with someone new when you were not sure how others
(instead of: your other friends) would react”. Participants rated how often they engaged in each risk over the last year[2], using a 5-point scale from 1
– “never” to 5 – “very often”. The mean response to all items is a frequency score of positive risk-taking (PRTS), where higher scores indicated more
frequent positive risk-taking (Chronbach’s α = .83).

Negative Risk-Taking Scale (NRTS). To assess negative risk-taking, we selected 23 behaviors from a questionnaire developed for the purpose of our
previous studies [blinded for review]. The measure is based on the Adolescent Risk-Taking Questionnaire (Gullone et al., 2000) but certain items were
modi�ed so that they were relevant to adults. The selected behaviors are presented in Table B in the Appendix. Participants rated how often they
engaged in each risk over the last year[3] using a 5-point scale from 1 – “never” to 5 – “very often”. As with the PRTS, we chose to compute an
average of the frequency scores (NRTS) as an indicator of negative risk-taking, where higher scores indicated more frequent negative risk-taking
(Cronbach’s α = .82).

Short Version of the Sensitivity to Punishment and Sensitivity to Reward Scale (SPSRQ-SF). We used the questionnaire of Cooper & Gomez (2008)
adapted by Wytykowska et al. (2014) that measures Gray’s Behavioral Inhibition System (BIS), which was used as a proxy for sensitivity to
punishment and avoidance motivation, and Behavioral Activation System (BAS), which was used as a proxy for sensitivity to rewards and approach
motivation. The questionnaire consisted of 24 yes/no statements. The mean response to all items in the BIS subscale indicated sensitivity to
punishment (SP) and the mean response to all items in the BAS subscale indicated sensitivity to reward (SR). The Cronbach’s α of the SP scale was
.87; for the SR scale, it was .65.

Multiple Stimulus Types Ambiguity Tolerance Scale (MSTAT-II). To assess tolerance to ambiguity, we used the scale developed by McLain (2009)
and adapted by Lachowska & Ludwikowska (2017). It consists of 13 statements relating to individuals’ orientation towards new, unfamiliar,
uncertain, illogical, or ambiguous stimuli. Participants rated to what extent they agreed with various statements using a scale from 1 – “de�nitely
disagrees”, through 3 – “neither agrees nor disagrees”, to 5 – “de�nitely agrees”. The sum of responses to all items in the scale is an indicator of
tolerance to ambiguity where higher scores indicate greater tolerance to ambiguity (Cronbach’s α = .88).

Future Time Perspective Scale (FTPS). We used the scale developed by Carstensen & Lang (1996) and adapted by Przepiorka et al. (2020) to assess
future time perspective in terms of the socioemotional selectivity theory (SST; Carstensen et al., 1999). The scale consists of 10 statements relating
to subjective perception about the amount of time remaining in life. Participants rated to what extent various statements were true for them, using a
7-point scale from 1 – “very untrue” to 7 – “very true”. The mean response to all items (general score) is an indicator of future time perspective. The
higher the general score, the higher the future time perspective (the perception that there is a lot of opportunities and time remaining in life). In the
present study, the Cronbach’s α for the general score was .91.
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Satisfaction with Life Scale (SWLS). To assess satisfaction with life, we used the scale developed by Diener et al. (1985) and adapted by Jankowski
(2015). Participants rated to what extent they agreed with �ve statements about their satisfaction with life (e.g., “In most ways my life is close to my
ideal.”) using a 7-point scale from 1 – “I de�nitely don’t agree” to 7 – “I de�nitely agree”. The mean response to all items is indicated life satisfaction,
where higher scores indicated greater life satisfaction (Cronbach’s α = .89).

[2] This study was conducted during the SARS-COV-2 pandemic. To minimize potential biases in participants’ access to risk behaviors, participants
rated how often they took risks over the last year instead of the last six months (as in the original version of the PRTS scale). 
[3] As with the PRTS, participants rated how often they took risks over the last year instead of the last six months (as in the original version of the
NRTS).

Results
Before hypothesis testing, we conducted a con�rmatory factor analysis to test whether positive and negative risk-taking were independent or
dependent constructs. Results con�rmed that positive and negative risk-taking are distinct and are presented in the Appendix. Therefore, we treated
positive and negative risk-taking as independent dimensions of risk-taking. We noted that both types of risk are positively and weakly related to each
other (r = .37, p < .001), consistent with prior literature (e.g., Duell & Steinberg, 2020), and they have to some extent similar correlates (see Table C in
the Appendix).

Descriptive Statistics and Correlations

Descriptive statistics and correlations were calculated in Statistica 13 and are presented in Table C in the Appendix. The effect size is provided in
accordance with Evan’s proposal (1996): r < .20 very weak correlation, .20–.39 weak relationship, .40–.59 moderate relationship, .60–.79 strong
relationship, and > .80 very strong relationship. Positive risk-taking correlated positively and very weakly with health and professional activity in last
year, future time perspective, negatively and very weakly with sensitivity to punishment, positively and weakly with tolerance to ambiguity, sensitivity
to reward, and social activity. Positive risk-taking was not related to gender, age, or satisfaction with life. Negative risk-taking was positively and very
weakly related with health, positively and weakly associated with professional activity, sensitivity to reward, tolerance to ambiguity, future time
perspective, satisfaction with life, but weakly and negatively associated with gender (with women evincing a slightly lower score than men) and
sensitivity to punishment. There was no relation between negative risk-taking and age or health.

Factors Explaining Positive and Negative Risk-Taking

To test our hypotheses, we used linear regression analyses. We analyzed the results using SPSS Statistics 26. Four models are in detail presented in
Table 1: model 1 and model 2 for factors explaining positive risk-taking, and model 3 and model 4 for factors explaining negative risk-taking. We
tested the same independent variables in the models for both positive and negative risk-taking so that we could compare them.

---Table 1---

Models 1 and 3 included only control variables: age, gender, health, professional activity and social activity in last year, satisfaction with life. Models
2 and 4 included the primary study variables: sensitivity to reward, sensitivity to punishment, tolerance to ambiguity, and future time perspective in
addition to the control variables. The results indicated that positive risk-taking was associated with social activity very weakly and positively (β = .15,
p = .02) and satisfaction with life weakly and positively (β = .23, p = .001). Age, gender, health, and professional activity were not signi�cantly
associated with positive risk-taking. Model 1 explained 11% of the variance in positive risk-taking. When sensitivity to reward and punishment,
tolerance to ambiguity, and future time perspective were added into the model, social activity and satisfaction with life were no longer signi�cant. In
Model 2, results indicated that greater sensitivity to reward (β = .17, p = .003) was very weakly associated with greater positive risk-taking, lesser
sensitivity to punishment (β = -.14, p = .047) was very weakly associated with greater positive risk-taking, and greater future time perspective (β = .22,
p = .003) was weakly associated with greater positive risk-taking. Tolerance to ambiguity was nonsigni�cant. Model 2 explained 21% of the variance
in positive risk-taking.

Negative risk-taking was associated with gender (β = -.42, p < .001) such that men took risks more frequently than women and with more social
activity in last year (β = .21, p < .001). Control variables explained 20% of the variance in negative risk-taking in Model 3. After including the main
predictors into Model 4, results indicated that negative risk-taking was associated with higher sensitivity to reward (β = .26, p < .001) and higher
social activity (β = .17, p = .003). Gender was also associated with negative risk-taking in that men engaged in more negative risk-taking than
women (β = -.37, p < .001). Model 4 explained 27% of the variance in negative risk-taking.

Risk-Taking Pro�les via Exploratory Cluster Analysis

Secondly, we were interested to analyze pro�les of adult risk-takers in an exploratory way. We included the following variables to create pro�les: age,
positive and negative risk-taking, tolerance to ambiguity, future time perspective, sensitivity to reward, and sensitivity to punishment. To extract the
appropriate number of clusters for the data, we used the NbClust package (Charrad et al., 2015) in R. The NbClust package includes 30 various
indices for determining the optimal number of clusters in a dataset and shows the optimal clustering pattern including different results to the user.
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The results indicated that the best number of clusters for the data used in this study was 3 clusters. Main cluster analysis was conducted using k-
means clustering method in Statistica 13. We present the standardized results of the variables included in the analysis divided across each of the
three identi�ed clusters (see Figure 1). Note that the scaling for each of the questionnaires is standardized and therefore can be directly compared.

---Figure 1---

To check whether there were signi�cant differences in the means of tested variables (age, PRTS, NRTS, MSTAT, FTPS, SR, SP) between clusters, we
conducted an ANOVA and post-hoc tests applying a Bonferroni correction. The detailed results are presented in Table 2.

---Table 2---

The results indicated three independent pro�les of risk-takers. The �rst group, which we named: Older, lowest risk (cluster 1) was characterized by
the highest average age (M = 50.97, range 31-70), the least frequent positive and negative risk-taking, tolerance to ambiguity lower than in the
second group (Older, highest risk), the lowest future time perspective and sensitivity to reward, and sensitivity to punishment higher than the third
group (Younger, medium risk). The second group, which we named: Older, highest risk (cluster 2) was characterized by the second oldest age (M =
45.60, range 25-71), the most frequent positive and negative risk-taking, the highest tolerance to ambiguity, future time perspective, and sensitivity to
reward than the �rst group (Older, lowest risk), and the lowest sensitivity to punishment. The third group, which we named: Younger, medium risk
(cluster 3) was characterized by the lowest average age (M = 27.16, range 19-41), positive risk-taking more frequent than in the �rst group (Older,
lowest risk), and less frequent than in the second group (Older, highest risk), negative risk-taking and tolerance to ambiguity lower than in the second
group (Older, highest risk), future time perspective higher than in the �rst group (Older, lowest risk) and lower than in the second group (Older, highest
risk), sensitivity to reward higher than in the �rst group, and sensitivity to punishment higher than in the second group.

Discussion
   Positive and negative risk-taking, as well as the psychological factors associated with it, have so far been studied in adolescents, but not in adults.
In the present study, we examined associations among future time perspective, tolerance to ambiguity, sensitivity to reward and punishment, and
positive and negative risk-taking in adults ages 19-71 years. We also explored pro�les of adult risk-takers. The presented study is one of the �rst to
identify psychological factors associated with positive risk-taking in adulthood. We found that greater sensitivity to reward, lower sensitivity to
punishment, and greater future time perspective were associated with greater positive risk-taking. Further, we identi�ed three groups of adult risk-
takers: Older, lowest risk; Older, highest risk; and Younger, medium risk.

The results for the factors explaining positive and negative risk-taking are in line with our hypotheses (except for the tolerance to ambiguity). We will
now discuss the three main ones in detail. First, prior work has shown that greater risk-taking is associated with the perception that one has both
many opportunities and plans, and ample time ahead (Delaney et al., 2021). According to our expectation, we found that a greater future time
perspective was associated with greater positive risk-taking. Thus, unlike negative risk-taking, which is often characterized as impulsive, positive
risk-taking may be characterized by a greater orientation to the future. Further, perhaps individuals take positive risks in the service of long-term
goals, rather than taking risks to maximize their well-being of the here and now, as would be the case for individuals who have a time-limited
perspective (Carstensen et al., 1999).

Second, the fact that we did not �nd tolerance to ambiguity among factors explaining positive risk-taking is surprising. However, we note that in prior
works where tolerance to ambiguity was found to be associated with risk-taking (Tymula et al., 2012), prosocial behavior (Vives & Feldman Hall,
2018), extraversion and openness to experience (Caligiuri & Talique, 2012), or proactivity (Bors et al., 2010), it was measured with either experimental
tasks or self-report scales. Thus, the lack of the expected effect in our study may result from the method of measurement. It is worth considering
how to measure tolerance to ambiguity because people may have little knowledge of how they respond to novel, complex and unpredictable stimuli.
Individuals’ behavioral responses (on experimental tasks) may be more strongly associated with their risk behavior than with their self-reported
perceptions of their ambiguity tolerance, although this requires empirical examination.

Third and �nal, among factors explaining negative risk-taking we found sensitivity to reward, gender, and social activity in the last year. The �rst two
are not surprising, as sensitivity to reward is consistently associated with greater health and antisocial risk-taking, and these patterns of negative
risk-taking tend to be higher in males (Duell & Steinberg, 2020; Josef et al., 2016). Additionally, our study indicates that it is worth monitoring the
level of social activity in further research, as the low level of social activity (e.g. due to isolation) may inhibit risk-taking.   

With respect to the �ndings from the cluster analysis, people engage in comparable levels of both positive and negative risk-taking, such that
individuals who take many or few positive risks also take many or few negative risks. These �ndings parallel those of Duell & Steinberg (2020),
whose �ndings also showed that both types of risk, although distinct, are correlated. Thus, an individual’s propensity to take positive and negative
risks may be driven by a general risk propensity (Duell & Steinberg, 2020).

As the cluster analysis was exploratory, the �ndings for subsequent clusters should be treated as a starting point for further, con�rmatory analyses.
The �rst group of risk-takers evinced the lowest levels of risk-taking and reward sensitivity, the most limited future time perspective (little time and
opportunities ahead), and the highest average age. People in this group can be compared to those described by Delaney et al. (2021), who with age
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and a limited future time perspective, avoid certain risks. This �nding is also consistent with studies showing a progressive decline in risk-taking in
adulthood (especially dangerous risks) (Josef et al., 2016; Mamerow et al., 2016).

The second group (the highest risk-takers, the least sensitive to punishment, the most ambiguity tolerant, with the highest future time perspective)
was only �ve years younger on average than the previous group. However, many of the people in this group are in their fourth or �fth decades of life,
which in most countries is a time of the most intense activity in the professional and social domains (Kitayama et al., 2020), as well as the greatest
risk propensity (Josef et al., 2016; Mamerow et al., 2016; Rolison et al., 2013). Thus, the period of ful�lling life aspirations and achieving long-term
goals is also a time for risk. Further, high FTP scores in this group were not surprising considering studies showing that by the age of 60, regardless
of health or retirement, people still focus more on opportunities (immediate or distant) rather than on limited time (Lang & Carstensen, 2002; Strough
et al., 2016). 

Characteristics of the third group (only people in their 20s and 30s, with medium levels of risk-taking and its psychological correlates) indicated that
young adults are not necessarily the highest risk-takers. Also, tolerance to ambiguity and future time perspective are lower in this group than in the
group of highest risk-takers. The high sensitivity to punishment characterizing this group suggests that young adults take possible consequences of
risk quite seriously, perhaps because, with much of their lives still ahead of them, they have more to lose. That is, without accumulated life
experience, the unknown, complex and limitless future may appear dangerous and discourage young adults from taking risks (Blanchard-Fields et
al., 2004).

The study also has limitations. Our sample was biased towards women and people with higher education, which limits the generalizability of the
�ndings. Men are known to take more negative risks than women; further, as positive risk-taking often serves positive life goals (e.g. acquisition of
new skills, career development), it is possible that higher educated people have more opportunities to take positive risks. Also, we cannot exclude
that positive risk-taking is more common among people who are familiar with social media and willing to participate in online surveys (as in our
sample). The assessment of health, professional, and social activity was limited by using a single item for each variable. Also, only self-reports,
single informant, were used in the study. Potentially adding additional informants or some of the behavioral measures of risk-taking should enhance
the validity and reliability of the measures. Pro�le analysis was limited to the variables selected in the study and should be repeated in a larger group
with a more even age distribution. In spite of these limitations, the �ndings from our study offer a useful starting point for examining diverse
patterns of risk behavior across different stages of adulthood.

Altogether, results from this study demonstrate that individuals who take risks are more likely to take both positive and negative risks. In other words,
we did not identify pro�les of individuals who take either positive or negative risks. However, aside from reward sensitivity, engagement in positive
and negative risks is driven by distinct psychological correlates. Whereas negative risk-taking seems to be primarily motivated by reward sensitivity,
positive risk-taking is additionally characterized by a greater future time perspective and a dampened sensitivity to punishments. Based on the fact
that age was a key distinguishing factor across risk-taking clusters in the sample, future work should further examine how risk behavior changes
across the lifespan. Ultimately, we hope the �ndings from this study lay the foundation for future work examining positive and negative risk-taking in
adulthood and how positive risk-taking may be cultivated throughout life.
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Tables
Table 1

Linear Regression Results for Predictors of Positive and Negative Risk-Taking among Adults Ages 18-71 Years

  Positive Risk-Taking Negative Risk-Taking

  Model 1 Model 2 Model 3 Model 4

  β B SE p β B SE p β B SE p β B SE p

Constant   34.67 3.55 <.001   29.04 5.01 <.001   45.44 3.18 <.001   37.92 4.56 <.001

Age -.09 -.05 .04 .14 -.01 -.01 .04 .82 -.13 -.07 .03 .02 -.05 -.03 .03 .43

Gender -.03 -.53 1.10 .63 .03 .51 1.05 .63 -.42 -7.17 .99 <.001 -.37 -6.35 .96 <.001

Health -.04 -.19 .32 .57 -.07 -.32 .31 .29 -.01 -.01 .29 .97 .01 .01 .28 .96

Professional
activity

.12 .31 .17 .07 .07 .19 .16 .24 .05 .13 .15 .40 .03 .08 .15 .59

Social
activity

.15 .54 .23 .02 .09 .31 .22 .16 .21 .72 .21 <.001 .17 .61 .20 <.003

SWLS .23 .28 .08 .001 .03 .04 .09 .71 .02 .03 .08 .73 -.07 -.08 .08 .35

SR         .17 .62 .20 .003         .26 .90 .19 <.001

SP         -.14 -.28 .14 .047         -.02 -.03 .13 .81

MSTAT         .11 .10 .06 .10         .05 .05 .05 .38

FTPS         .22 .16 .05 .003         .08 .05 .05 .26

N = 275, Positive risk-taking: Model 1   = .11, Model 2   = .21, Δ .10, p < .001. Negative risk-taking: Model 3   = .20, Model 4   = .27, Δ .07, p < .001.
SWLS – satisfaction with life, SR – sensitivity to reward, SP – sensitivity to punishment, MSTAT – tolerance to ambiguity, FTPS – future time
perspective. 
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Table 2

Descriptive Statistics and ANOVA results for Three Clusters

  Cluster 1 Cluster 2 Cluster 3 ANOVA¹ 

(mean differences  
 across clusters)

Comparison of clusters with Bonferroni post-hoc test

Variable M SD M SD M SD 1 & 2 
p-value

1 & 3 
p-value

2 & 3 
p-value

Age 50.97 10.56 45.60 10.03 27.16 6.35 H(2,275)=182.37*** < .001 < .001 < .001

PRTS 36.21 6.30 46.88 7.43 40.61 6.95 F(2,272)=48.03*** < .001 < .001 < .001

NRTS 32.01 5.70 38.33 8.35 34.31 7.19 F(2,272)=15.84*** < .001 .10 < .001

MSTAT 35.89 7.98 45.23 8.01 37.82 7.38 F(2,272)=34.20*** < .001 .29 < .001

FTPS 24.29 7.93 45.01 8.30 39.77 8.36 F(2,272)=134.33*** < .001 < .001 < .001

SR 3.21 1.76 4.36 2.32 4.34 2.33 H(2,275)=13.46** < .01 < .01 1.00

SP 6.19 4.08 2.97 2.79 7.23 3.92 H(2,275)=56.76*** < .001 .17 < .001

Note: PRTS – positive risk-taking, NRTS – negative risk-taking, MSTAT – tolerance to ambiguity, FTPS – future time perspective, SR – sensitivity to
reward, SP – sensitivity to punishment. ** p < .01, *** p < .001. Cluster 1 N = 73, cluster 2 N = 86, cluster 3 N = 116. ¹If the assumption of
homogeneity of variance in the subgroups was not met, a Kruskall-Wallis’ ANOVA (H) was used

Figures
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Figure 1

Personal risk pro�le. Results for each variable were standardized (SD) to allow comparisons across the three clusters. PRTS – positive risk-taking,
NRTS – negative risk-taking, MSTAT – tolerance to ambiguity, FTPS – future time perspective, SR – sensitivity to reward, SP – sensitivity to
punishment. Cluster 1: Older (M age = 50,97), lowest risk; Cluster 2: Older (M age = 45,64), highest risk, Cluster 3: Younger (M age = 27,16), medium
risk
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