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Abstract

Risk-taking behaviour and onset of mental illness peak in adolescence and young adult-

hood. This study evaluated the interconnectedness of the domains of risk-taking behaviour,

mental health (symptoms of depression and social anxiety), psychosocial maturity, risk per-

ception, age, and gender in a sample of 306 adolescents and young adults. Participants

between the ages of 16 and 35 completed online self-report measures assessing risk-taking

behaviour, depressive symptoms, socially anxious symptoms, psychosocial maturity and

risk perception. Socially anxious symptoms, psychosocial maturity, and risk perception

were directly associated with risk-taking behaviour. Correlations between depressive symp-

toms, socially anxious symptoms, and psychosocial maturity were found. Psychosocial

maturity proved a better predictor of risk-taking behaviour than age in this cohort. The find-

ings indicate that mental health impacts upon risk-taking behaviour and that consideration

should be given to psychosocial maturity in attempts to reduce adolescent and young adult

risk-taking behaviour.

Introduction

Risk-taking includes behaviours that have a chance of a desired, beneficial outcome but with

the possibility of unwanted, negative consequences [1,2]. Adolescence and young adulthood

are characterised by a disproportionate increase in risk-taking behaviour [3–6] which only

declines in adulthood [7–12]. Unintentional injuries, often caused by excessive risk-taking

behaviour, are the leading cause of death in adolescents and young adults [13]. A greater

understanding of factors influencing these behaviours is therefore essential and may aid in the

prevention of accidents and mortalities.

Socioemotional factors such as the presence of peers [3,14–16], personality [17,18], and

gender [15,19,20] have received ample attention in recent years, whilst factors such as mental

health and psychosocial maturity have mostly stayed under the radar, despite their stated

importance. In England in 2016/2017, an estimated 1 in 6 people experienced mental health

problems, with 421,000 men and women between the ages of 18 to 35 receiving psychological
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treatment for a common mental disorder, such as depression or anxiety [21]. Adolescents and

young adults experience a surge in mental illness unequalled by any other developmental

stage, such that 83% of all mental illnesses commence before the age of 21 [22]. Studies have

found that individuals at these ages who display depressive symptoms engage in health-related

risk-taking such as drunk driving to a greater degree than individuals with good mental health

[23–27]. Despite these findings showing a positive association between depressive symptoms

and risk-taking behaviour, laboratory based studies utilising risk-taking tasks have produced

contradicting findings, with depressive symptomatology being associated with reduced risk-

taking behaviour [28,29]. Social anxiety almost exclusively first manifests in individuals youn-

ger than 25, with onset generally in late childhood or early adolescence [30]. Like depression,

social anxiety is associated with risk averse behaviour in experimental tasks [17,31–34], though

a growing body of evidence suggests a subset of socially anxious individuals develop risk prone

behaviours to increase acceptance from others [35–38].

Differences in one’s developmental status or competence may present as social and emo-

tional immaturity [39]. Risk-taking behaviour in adolescence and young adulthood is com-

monly associated with differences in maturational processes of socioemotional and cognitive

control systems [17,40–42]. A developmental gap created by a rapid increase in affective reac-

tivity and sensitivity to reward, contrasting with a much slower but steadier development of

one’s abilities to self-regulate, may contribute to behaviour that can be labelled both risky and

immature [43]. Yet, rather than placing the focus on psychosocial maturity as an approximate

measure of development [39,44], a hallmark of research is the use of age differences to explain

variation in risk-taking behaviour. As individuals develop at different rates, no one 17-year-

old can be compared to another on the grounds of being developmentally equal and caution

needs to be exercised if age is to be used as a proxy marker for development. The limited

research using psychosocial maturity as an approximate measure of development has demon-

strated that psychosocial maturity is better than age at predicting antisocial and delinquent

behaviour in adolescents and juvenile offenders [44–46]. Research comparing psychosocial

maturity and age as predictors of risk-taking behaviour is thus warranted.

Besides their association with risk-taking behaviour, an association between mental health

and psychosocial maturity has demonstrated importance. The prevalence of depression

reduces with maturity [47]. Likewise, symptoms of social phobia seem to improve with

increased levels of maturity [48]. Conversely, depression has been linked to poorer impulse

control [49], and social anxiety is associated with reduced aggressive behaviours [50], both

aspects of psychosocial maturity. Psychosocial maturity could therefore, albeit speculatively, be

a potential protective factor for mental health, warranting further investigation.

Risk perception is independent of an individual’s opportunity to take risks, instead it mea-

sures an individual’s preference towards risk-taking and is therefore inversely correlated with

health-related risk-taking behaviour [17,51]. Mental health is well known to impact decision-

making [52,53], and being emotionally immature may impact one’s decision to take a risk

[40]. Because of its association with all these domains, perception of risk should be included in

an investigation of domains influencing risk-taking behaviour.

The current study used path analysis to evaluate the interconnectedness of the domains of

risk-taking behaviour, mental health (symptoms of depression and social anxiety), psychoso-

cial maturity, risk perception, age, and gender in a sample of adolescents and young adults. As

depressed individuals generally take fewer risks in tasks and questionnaires [28,29], depressive

symptoms were predicted to be associated with decreased risk-taking behaviour. Risk percep-

tion tends to be reduced in individuals with depressive symptoms [51], therefore depressive

symptoms were predicted to be associated with a decrease in risk perception. Socially anxious

individuals are mainly risk avoidant [17,31–34], so socially anxious symptoms were predicted
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to be associated with decreased risk-taking behaviour and increased risk perception. Depres-

sive and socially anxious symptoms were also predicted to be associated with each other, given

their high co-prevalence [54,55]. As increased psychosocial maturity is associated with reduced

antisocial and delinquent behaviour [44–46] and more mature decision-making [44], an asso-

ciation was predicted with reduced risk-taking behaviour and increased perception of risk.

Concurrent with previous findings [17,51], increased risk perception was predicted to be asso-

ciated with reduced risk-taking behaviour. As males tend to take more risks than females

[17,20], this variable was additionally added to the model and associations were specified pos-

tulating males to display increased risk-taking behaviour and reduced risk perception com-

pared to their female counterparts. To investigate whether psychosocial maturity is indeed a

better predictor of risk-taking behaviour than age in this study, both domains were specified

in the model. Research has displayed ageing to be associated with a reduction in risk-taking

behaviour [7–12] and an increase in risk perception [9,12,56], so these associations were speci-

fied in the model.

Methods

Participants

The current study aimed to evaluate the interconnectedness of the domains as discussed above

in a sample of adolescents and young adults. While adolescence commences at age 10 [57]

recruitment of participants at this young age was not feasible due to logistical reasons (require-

ment of parent/legal guardian consent in an online study). Young people over 16 are presumed

to be capable of giving consent on their own behalf, provided they have capacity to understand

the specific circumstances and details of the research being proposed; this is highly dependent

on the information presented to them. As detailed information about the study was presented

online and contact details for the researchers were provided in case of any further queries, no

consent from parents or legal guardians was required for participants aged 16 years and older.

Young adulthood continues until a person is in their thirties [58] and therefore, the age range

of participants recruited in the current study was 16–35 years old.

308 participants completed the online survey between the dates of 31st January and 20th

March 2017. Participants were recruited using online (28.9%; n = 89), email (13.6%; n = 42),

and poster (6.5%; n = 20) advertisement in Birmingham, Manchester, Nottingham, and Liver-

pool; and via the University of Birmingham Research Participation Scheme (19.8%; n = 61).

Word of mouth recruited 27.3% (n = 84) of participants, and 3.9% (n = 12) were recruited

through “other” means. Online advertisement included advertisement on social media and

Gumtree. Posters were placed in university buildings and community locations such as librar-

ies and community centres. All participants were given the opportunity to enter a prize draw

to win one of five £20 Amazon vouchers. University of Birmingham undergraduate Psychol-

ogy students received degree credits for their participation. Ethical approval was granted by

the University of Birmingham Internal Ethics Review Committee (reference number

Y16_C2_15_SJDL). This work was supported with a grant by the University of Birmingham

Population Sciences and Humanities degree Programme.

Exclusion criteria included living outside of the United Kingdom. Two participants were

excluded: one lived outside of the United Kingdom, and another was younger than 16. The

remaining 306 participants (201 female; 103 male; 2 N/A) ranged between 16.01 and 35.85

years old (median age 20.46 years), of which 82.3% (n = 252) were White, 7.5% Asian (n = 23),

2.9% (n = 9) Black, 5.2% (n = 16) mixed, and 1.9% (n = 6) indicated “other”. The highest edu-

cational achievement was A-levels or equivalent for 63.7% (n = 195) of the sample, undergrad-

uate degree for 18.6% (n = 57), postgraduate degree for 5.6% (n = 17), GCSEs for 3.9%

Associations of risk-taking behaviour with psychosocial maturity and symptoms of mental illness
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(n = 12), Higher National Degree for 2.6% (n = 8), 2.9% (n = 9) selected other, and 2.6%

(n = 8) had no school certificates.

Procedure

All recruitment methods included a link to the survey which took potential participants to a

page with information about the study. After potential participants had the chance to read and

consider the information presented to them (with no time limit), informed consent for partici-

pation was sought. Participants who gave written informed consent were presented with

demographic questions concerning gender, age, ethnicity, education, and how they heard

about the study, followed by questionnaires and a task (described below). At the end of the sur-

vey, participants were directed to a page containing contact details of mental health support

organisations. The entire procedure took on average between 20 and 30 minutes.

Measures

Symptoms of depression. The Patient Reported Outcome Measurement Information

System–Depression [59] has 8-items which ask participants to rank how regularly they have

experienced a certain feeling (eg. “I felt helpless”) over the previous seven days on a 5-point

Likert scale (1 = Never; 5 = Always). The measure demonstrated excellent internal reliability in

previous studies (Cronbach’s alpha (α) = .95) [59,60] and this study (α = .95).

Symptoms of social anxiety. The Social Interaction Anxiety Scale (SIAS) and Social Pho-

bia Scale (SPS) [61] measure social anxiety symptoms when holding interactions with individ-

uals in social situations (eg. “I am nervous mixing with people I don’t know well”), and

completing tasks in the presence of others (eg. “I can feel conspicuous standing in a queue”),

respectively. Both scales have 20-items and are ranked on a 5-point Likert scale asking partici-

pants how characteristic each statement is of them (0 = Not at all; 4 = Extremely). The scales

demonstrated excellent internal reliability in previous research (SIAS α = .92, SPS α = .94) [17]

and in this study (SIAS α = .95, SPS α = .95). Sum scores for each scale were combined to give

one total score representative of social anxiety.

Psychosocial maturity. Psychosocial maturity was measured using the model developed

by Steinberg and Cauffman [39], which defines maturity as having three characteristics: tem-

perance (the ability to assess a scenario, thereby controlling one’s impulses), perspective (being

able to recognise a complex situation and make a decision within a wider context), and respon-

sibility (developed with reliability and autonomy). Each of these characteristics has two mea-

surable components (described below), leaving six scales which are used. An overall score is

created by taking the average of the z-scores for temperance, perspective, and responsibility,

and then creating a normalised scale from 0–5 from this average [44].

Temperance is measured using two subscales of the Weinberger Adjustment Inventory

(WAI) [62]: Impulse Control, an 8-item subscale (eg. “I stop and think things through before I

act”); and Suppression of Aggression, a 7-item subscale (eg. “I pick on people I don’t like”).

Responses are ranked on a 5-point Likert scale (1 = False or Mostly False; 5 = True or Mostly
True). Both subscales demonstrated adequate internal reliability in previous research (Impulse

Control α = .76; Suppression of Aggression α = .78) [45] and the current study (Impulse Con-

trol α = .85; Suppression of Aggression α = .83). Scores from the Suppression of Aggression

subscale are reversed and the total from the two scales are combined to obtain the temperance

score.

Perspective is measured using the Consideration of Others subscale of the WAI [62] and

the Consideration of Future Consequences Scale [63]. The Consideration of Others subscale is

a 7-item scale used to measure the extent to which individuals account for others’ perspectives

Associations of risk-taking behaviour with psychosocial maturity and symptoms of mental illness
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(eg. “I often go out of my way to do things for other people”). This subscale is measured in the

same way as the other WAI subscales, and has demonstrated good internal reliability in previ-

ous research (α = .73) [44] and this study (α = .76). The Consideration of Future Consequences

Scale is a 12-item scale which measures the ability of an individual to recognise future conse-

quences (eg. “My convenience is a big factor in the decisions I make or the actions I take”).

Participants rank on a 5-point Likert scale (1 = Extremely uncharacteristic; 5 = Extremely char-
acteristic) how characteristic a behaviour is of them, with good reliability in previous research

(α = .76) [63] and the current study (α = .86). The sum scores for each scale are standardised

and then an average is taken to obtain the perspective score.

Responsibility is measured using the Personal Responsibility Scale, a subscale of the Psycho-

social Maturity Inventory [64], and the Resistance to Peer Influence Scale [65]. The Personal

Responsibility Scale asks participants their degree of agreement with 30 statements (eg. “If

something more interesting comes along, I will usually stop any work I’m doing”) on a 4-point

Likert scale (1 = Strongly Disagree; 4 = Strongly Agree). The scale is reverse scored, and then an

overall score is calculated using the average of the items. The scale demonstrated good internal

reliability in previous work (α = .83) [44] and in this study (α = .87).

The Resistance to Peer Influence Scale is a 10-item scale where participants are given 10

pairs of opposing statements (eg. “Some people take more risks when they are with their friends

than they do when they are alone.” and “Other people act just as risky when they are alone as

when they are with their friends”). Participants are asked to determine which statement is more

characteristic of them, and then select whether that statement is “Sort of True for Me” or “Really
True for Me”. Each item is scored between 1 and 4, with lower scores corresponding to reduced

resistance to peer influence. Items are averaged to give an overall score, demonstrating good

reliability in previous work (α = .73) [66] and in this study (α = .70). To obtain the responsibility

value, the scores from each scale are standardised and an average taken.

Risk perception. An adapted version of the Benthin Risk Perception Scale was used in

this study [67]. In this version, participants are given six risky behaviours and asked four dif-

ferent questions about each, corresponding to four subscales: Risk Appraisal (Please indicate
the likelihood of risk for this behaviour), Seriousness of Consequences (Please indicate how seri-
ous the consequences of this behaviour are if something bad happened as a result of it), Affect

(Please indicate how scary you find this behaviour), and Benefits vs Risks (Please indicate
whether the benefits outweigh the risks for this behaviour). The behaviours included: smoking

cigarettes, getting into a fight with another person, riding in a car with a drunk driver, vandal-

ism, having sex without a condom, and shoplifting. “Drinking alcohol” is normally a behaviour

measured in the scale. In this version it was replaced with “getting into a fight” as it is illegal in

the United Kingdom for individuals under the age of 18 to drink alcohol, therefore they would

be expected to assign considerably more risk to this scenario than someone older than 18.

Responses are ranked on a 4-point Likert scale, with higher scores indicating a greater percep-

tion of risk. The average of all of the responses gives the risk perception value. The “getting

into a fight” item has been successfully used in trials investigating similar populations to the

one in this study (α ranging between .84 - .86) [68,69] and good internal consistency was

found in this study too (α = .78).

Risk-taking behaviour. The study used two measures, the Bomb Risk Elicitation Task

(BRET) and the RT-18. Scores from the BRET and RT-18 were converted into z-scores and an

average of the two was taken to produce a composite risk-taking behaviour score. By combin-

ing a behavioural task and a self-reported measure, a more accurate representation of overall

risk-taking behaviour could be assessed.

The BRET [70] asks participants to decide on a number of boxes they would like to collect

out of 100 boxes. For each collected box, the participant gets one point. One of the 100 boxes

Associations of risk-taking behaviour with psychosocial maturity and symptoms of mental illness
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contains a bomb; the location of this bomb is randomly determined and unknown, but it is

equally likely to be in any of the 100 boxes. The boxes are numbered 1 through 100. Collection

of boxes starts at number 1 and continues until the box whose number is equal to the number

the participant chose. For example, a participant who chooses number 13 collects boxes 1 to

13. If the number of the box in which the bomb is located is equal to or smaller than the num-

ber chosen (for example, the participant chooses number 13 and the bomb is located in box 6),

the bomb is collected resulting in zero earnings. If the bomb is located in a box with a number

higher than that chosen by the participant (for example, the participant chooses number 13

and the bomb is in box 68), the participant earns one point for each collected box (in this case

13 points would be earned). The BRET performed well when compared to other commonly

administered risk-taking tasks due to its simplicity and large number of risk categories [71].

The RT-18 [72] is an 18-item binary response questionnaire. It is designed for use in adoles-

cents and young adults, and provides characteristic statements (eg. “I often do things on

impulse”) which participants agree or disagree to. The responses are summed (1 = Yes; 0 =

No), with adequate internal reliability in this study (α = .80) and in previous research (α rang-

ing between .74 - .89) [72].

Statistical analysis

IBM SPSS Statistics 24 for Windows and IBM SPSS Amos 24 for Windows (IMB Corp.,

Armonk, NY, USA) were used for data analysis. Unless otherwise stated in each individual mea-

sure’s scoring guide, participants were excluded if they completed less than 90% of any subscale

(6.8%; n = 21). Participants (n = 3) who did not enter their date of birth or gender were also

removed. The excluded individuals did not differ from the rest of the sample. For participants

who completed more than 90% of any subscale measure but had not completed the subscale

fully, their mean score for the rest of that subscale was used to replace any missing values [73].

Path analysis was employed to evaluate the interconnectedness of risk-taking behaviour,

depressive and socially anxious symptoms, psychosocial maturity, risk perception, age, and

gender. The predicted associations, as outlined in the last paragraph of the introduction, are

displayed in Fig 1. Gender was coded with males = 1 and females = 0, so that a positive associa-

tion indicated that male gender was associated with a greater increase in the outcome variable

than female gender. Models were developed using the maximum likelihood method and good-

ness of fit measures were assessed using guidelines published by Byrne [74] and Ullman [75].

One assumption of structural equation modelling is that the data follows a normal distribu-

tion. The Bollen-Stine bootstrap provides a modified method for the χ2 goodness-of-fit statistic

that is based on a transformation of the data such that the model becomes a perfect fit to the

data. Bootstrap samples are drawn with replacement from the transformed data and the distri-

bution of the discrepancy function across all bootstrap samples is taken as an estimate of its

distribution under the hypothesis that the model is correct [74,76].

Standardised indirect effects of significant associations were also calculated for predictor

variables on risk-taking behaviour through mediator variables. Standardised effects of the pre-

dictor variable on the mediator variable were multiplied by the standardised effect of the medi-

ator variable on the outcome variable, risk-taking behaviour. This resulting indirect effect was

added to the direct effect the predictor variable had on risk-taking behaviour to give the total

effect the predictor variable had upon risk-taking behaviour.

Results

Descriptive statistics of the measured variables for the whole sample, as well as males and

females separately, are presented in Table 1. Distributions for depressive symptoms (D = 0.11,

Associations of risk-taking behaviour with psychosocial maturity and symptoms of mental illness
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Fig 1. Model displaying the predicted associations between risk-taking behaviour, depressive and socially anxious symptoms, psychosocial maturity, risk

perception, age, and gender. Boxes represent observed variables, solid single headed arrows represent positive associations, dashed single headed arrows represent

negative associations, and double headed arrows represent correlations. Positive associations for gender indicate an increase in the outcome variable amongst males

relative to females.

https://doi.org/10.1371/journal.pone.0202423.g001

Table 1. Descriptive statistics of the measured variables.

Total (n = 282) Female (n = 188) Male (n = 94)

Median Min—Max Median Min—Max Median Min—Max

Age 20.47 16.01–35.85 20.45 16.17–35.85 21.17 16.01–1.70

Risk-Taking Behaviour� -.04 -1.77–2.30 -.50 -1.89–1.54 .12 -.45–1.70

Risk Perception 2.88 2.00–3.83 2.92 2.00–3.83 2.83 2.04–3.83

Psychosocial Maturity 2.55 .00–5.00 2.58 .21–7.47 2.33 .07–5.00

Depressive Symptoms��� 17.00 8.00–39.00 19.00 8.00–39.00 12.50 8.00–33.00

Socially Anxious Symptoms�� 35.50 .00–138.00 39.50 .00–138.00 27.00 .00–129.00

Median and range are presented due to non-normality of the results. Variables with an asterix (�) indicate a statistically significant difference between genders

�p< .05

��p< .01

���p< .001.

https://doi.org/10.1371/journal.pone.0202423.t001
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p< .001), socially anxious symptoms (D = .12, p<0.001), risk perception (D = 0.98, p< .001)

and age (D = 0.17, p< .001) were not normal, and therefore median and range for the variables

were presented.

The hypothesised model (Fig 1) found socially anxious symptoms to be predictive of a

decrease in risk-taking behaviour (β = -.32, SE = .00, Z = -4.40, p< .001), and the bi-direc-

tional association between depressive and socially anxious symptoms was significant (r = .65,

SE = 17.58, Z = 9.15, p< .001). Psychosocial maturity was associated with a decrease in risk-

taking behaviour (β = -.21, SE = .05, Z = -3.59, p< .001) and an increase in risk perception

(β = .28, SE = .02, Z = 4.80, p< .001). Correlations between psychosocial maturity and depres-

sive symptoms (r = -.19, SE = .44, Z = -2.13, p = .002) and psychosocial maturity and socially

anxious symptoms (r = -.19, SE = 1.80, Z = -3.14, p = .002) were significant. Risk perception

was associated with a decrease in risk-taking behaviour (β = -.12, SE = .12, Z = -2.10, p = .036)

(Fig 2). All other associations were insignificant. Model 1 did not fit the data well (Table 2). All

insignificant associations were removed to reach model 2 (Fig 3).

Model 2 provided an improved fit to the data (Table 2) with all associations proving signifi-

cant. The model explained 13% of the variance (R2) in risk-taking behaviour, and 8% of

Fig 2. Path model 1 displaying the associations between risk-taking behaviour, depressive and socially anxious symptoms, psychosocial maturity, risk perception,

age, and gender. Boxes represent observed variables, long arrows represent regressions, double headed arrows represent correlations, short arrows represent residual error

variances, and values represent standardised effect sizes. ^p> .05, �p< .05, ��p< .01 ���p< .001. R2 represents the amount of variance explained by the model.

https://doi.org/10.1371/journal.pone.0202423.g002
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variance in risk perception. Bootstrapping confirmed that the data were a good fit to the

model (Bollen-Stine bootstrap p = .50). The indirect and total effect psychosocial maturity had

upon risk-taking behaviour through mediation with risk perception is displayed in Table 3.

Discussion

This study evaluated the interconnectedness of risk-taking behaviour, depressive and socially

anxious symptoms, psychosocial maturity, risk perception, age, and gender. Path analysis

found that symptoms of social anxiety, psychosocial maturity, and risk perception were

Table 2. Goodness of fit tests.

Goodness of fit measure

Model Parameters (estimated) χ2(df), p RMSEA (90% CI) AIC SRMR CFI TLI

1 35 (28) χ2(7) = 28.77, p< .001 .11 (.07 - .15) 84.77 .07 .91 .73

2 20 (17) χ2(3) = 2.30, p = .513 .00 (.00 - .09) 36.30 .02 1.00 1.00

df = Degrees of freedom, RMSEA = Root Mean Squared Error of Approximation, AIC = Aikaike’s Information Criterion, SRMR = Standardised Room Mean Square

Residual, CFI = Bentler’s Comparative Fit Index, and TLI = Tucker-Lewis Index.

https://doi.org/10.1371/journal.pone.0202423.t002

Fig 3. Path model 2 displaying the associations between risk-taking behaviour, depressive and socially anxious symptoms, psychosocial

maturity, and risk perception. Boxes represent observed variables, long arrows represent regressions, double headed arrows represent correlations,

short arrows represent residual error variances, and values represent standardised effect sizes. �p< .05, ��p< .01 ���p< .001. R2 represents the

amount of variance explained by the model.

https://doi.org/10.1371/journal.pone.0202423.g003
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directly associated with risk-taking behaviour. Depressive symptoms, age, and gender had no

direct association with risk-taking behaviour. Psychosocial maturity also had a significant indi-

rect effect on risk-taking behaviour through mediation with risk perception. Correlations

between depressive symptoms, socially anxious symptoms, and psychosocial maturity were

also significant. The model provided good fit to the data. Psychosocial maturity proved a better

predictor for risk-taking behaviour in this study than age.

Adolescence and young adulthood are characterised by identity formation [8], and social

interaction plays an important role in this. Young people spend a substantial amount of time

with their peers and a growing body of evidence suggests susceptibility to their influence,

being it overt or just their mere presence [3,15,16,77]. Besides taking more risks to increase

acceptance from peers, meet expectations or achieve status [35–38], it needs to be acknowl-

edged that those who are more anxious in social situations often tend to be more risk avoidant

and report to take fewer risks than their less socially anxious counterparts in experimental set-

tings or self-report research. The latter was predicted and observed in the current study;

socially anxious symptoms were associated with a decrease in risk-taking behaviour. This

potential discrepancy between real life and experimental/self-report settings warrants further

investigation, particularly in those most vulnerable to their social environment. Importantly,

one’s capacity to resist influences from the social environment continues to develop into

young adulthood [3] and efforts to reduce risk-taking behaviour should consider factors in

one’s social environment [17]. Depressive and socially anxious symptoms showed a moderate

correlation with each other in this study (r = .65, p< .01) and future research should investi-

gate the extent to which this highly prevalent comorbidity impacts on risk-taking behaviour

[78].

Contrary to prediction, depressive symptoms were not directly associated with risk-taking

behaviour or risk perception. Whilst evidence of the association between depressive symptoms

and health-risk behaviour is building [26,79], findings for other domains of risk-taking are less

consistent. Indeed, an association has been found for depressive symptoms with recreational

and gambling domains of risk-taking [80], driving performance [81], and theft [82] but not

with ethical, health/safety, investing, or social risk-taking [80]. In the current study we con-

ducted a more general assessment of risk-taking behaviour which may have masked a potential

association between depressive symptoms and a specific dimension of risk-taking behaviour.

The suggestion that depressive symptoms may be most strongly associated with health-related

domains of risk-taking places one’s wellbeing in the centre of this relationship and warrants

replication of the current study in a clinical sample. Those who are most vulnerable in terms of

mental health may be those at highest risk of taking risks, potentially creating a circle in which

one enhances the other. The same could perhaps be said for the association between depressive

symptoms and risk perception [51], suggesting an important direction for future research.

The lack of a direct effect of depression on risk-taking behaviour does not necessarily mean

that there is no effect. An effect between depression and risk-taking behaviour could be indi-

rect, through psychosocial maturity. As an individual matures they will develop greater insight

in their own mental health, enabling them to recognise symptoms of mental illness and seek

support [39]. Conversely, with increased responsibility and independence, individuals may

develop better coping strategies. Therefore, improved insight in one’s mental health, more

Table 3. Standardised total and indirect effects of psychosocial maturity on risk-taking behaviour.

Predictor Mediator Indirect effect S.E. (95% C.I.) Total effects

Lower Upper

Psychosocial Maturity Risk Perception -0.036 0.02 -0.06 0.00 -0.259

https://doi.org/10.1371/journal.pone.0202423.t003
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effective coping mechanisms, and perhaps just a wider range of life experiences, are all factors

that may be associated with increased psychosocial maturity, and that may, besides being asso-

ciated with a reduction in depressive symptoms, also reduce one’s risk-taking behaviour. As

the association between depression and psychosocial maturity constituted of a correlation, so

was bidirectional rather than an association in a dominant direction, this could not be further

investigated in the current model. Future research should aim to explore this indirect associa-

tion of depression, or potentially other domains of mental health, with risk-taking behaviour.

In addition, attempts should be made to expand on the particular aspects of psychosocial

maturity that may be associated with mental health. Contrary to prediction, no direct associa-

tion was observed between socially anxious symptoms and risk perception. This finding may

suggest that cognitive appraisal of a risk may not necessarily be influenced by the experienced

levels of social anxiety. Fear could cause an individual to appraise a risk as being greater than it

is [83–85], triggering avoidance of the behaviour [32,86,87]. Though this could explain why

social anxiety is associated with reduced risk-taking behaviour, it does not explain why risk

perception remains unchanged. The opportunity to reason about risk without immediate

consequences, as is the case in this questionnaire based study, may prevent an individual’s

instinctive reactions from taking the overhand. In a developmental period characterised by

heightened reactivity to emotions [16,40] this is an important observation, urging young peo-

ple to stop and think before rushing into action. Adolescents and young adults have a yet

immature ability to control their impulses whilst battling their heightened sensitivity to reward

and rising levels of sensation seeking [16,41,42]. As this is where questionnaire based research

significantly differs from real life behaviour, caution in terms of generalisation of findings is

warranted.

Consistent with prediction, psychosocial maturity was associated with a decrease in risk-

taking behaviour, both directly and indirectly. Being able to assess a situation and its complex-

ity, and being able to independently make an informed decision—in other words reaching the

developmental stage of adulthood—has a positive influence on reducing risk-taking behaviour.

Increased psychosocial maturity improves an individual’s maturity of judgement and shifts

their perspective from the present to somewhere more future orientated [39]. In this perspec-

tive, individuals would appraise the risky behaviour differently as they would be able to better

comprehend future consequences [88] and appreciate the full complexity of a situation [44].

This is reflected in the indirect effect of psychosocial maturity on risk-taking behaviour in this

study. Being more psychosocially mature may lead to a more mature, and therefore increased,

perception of risk, resulting in a reduction of actual risk-taking behaviour.

The current findings indicate that psychosocial maturity presents a better predictor of risk-

taking behaviour than age in this study. While psychosocial maturity was directly associated

with risk-taking behaviour and risk perception, age showed no association with risk-taking

behaviour or risk perception. This is a strong indicator that the length of time a person has

lived by itself does not impact on these domains but that instead a multi-dimensional variable,

encompassing temperance, perspective, and responsibility as the most important characteris-

tics, has important value as a proxy of development. Psychosocial maturity and age showed a

weak correlation in this study (r = .13, p = .029), thereby demonstrating their independence as

domains of temporality and development. Importantly, these findings inform popular models

of adolescent development. They support models such as the dual systems model which dem-

onstrate the importance of the consideration of maturity in risk-taking behaviour but also

decision-making more generally [40]. Individuals develop at different rates, biologically and

psychosocially, and this should be taken into account when considering behaviour.

Despite gender differences in risk-taking behaviour being observed, with males taking sig-

nificantly more risks than females, gender did not prove a significant domain in the current
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study. This may be because of its relevance to psychosocial maturity. Women are generally

more psychosocially mature than their male counterparts [89], suggesting that the impact of

gender may have already been accounted for in this domain. Further research should aim to

disentangle potential gender differences from psychosocial maturity.

A strength of this study is the multi-dimensional approach to measuring risk-taking behav-

iour, evaluating the interconnectedness of domains (mental health and psychosocial maturity)

that have kept relatively under the radar in the investigation of their associations with risk-tak-

ing behaviour and risk perception. Despite this, the study is limited in that the BRET is not a

repeated measure. Further, a financial incentive could not be provided for the study partici-

pants completing the BRET, limiting the real-life aspect of risk-taking behaviour. Development

is an ongoing process and the current findings should be considered within their limitation of

cross-sectional research. Longitudinal follow up of individuals developing through adoles-

cence and young adulthood would be the definitive way of reaching full understanding of the

causality of the interactions that may underlie these complex behaviours. Furthermore, the

current study limited itself to the evaluation of the interconnectedness of a selected number of

domains. Whilst the specific focus on these domains constituted the aim of the current study,

the importance of other factors, such as one’s genetic makeup and personality, socioemotional

factors (e.g. the influence of peers), psychological stress, and hormonal balance should not be

forgotten. Moreover, while depression and social anxiety are classed as common mental disor-

ders [21,90], this does not automatically mean that the observed associations would be equally

applicable to other mental disorders. Research investigating generalisation to other anxiety dis-

orders and mental health more broadly is warranted.

Taken together, the findings of the current study indicate that mental health impacts upon

risk-taking behaviour and that consideration should be given to psychosocial maturity in

attempts to reduce adolescent and young adult risk-taking behaviour. Consequently, it could

be recommended that screening for mental health should be systematically undertaken during

consultations whilst risk-taking behaviour should be monitored when treating symptoms of

mental illness [79]. In addition, this would mean targeting those who display symptoms of

mental illness and are considered less mature, rather than those of a particular age, in attempts

to reduce adolescent and young adult risk-taking behaviour.
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17. Reniers R, Murphy L, Lin A, Bartolomé SP, Wood SJ. Risk perception and risk-taking behaviour during

adolescence: the influence of personality and gender. PLoS One. 2016 Apr; 11(4):e0153842. https://

doi.org/10.1371/journal.pone.0153842 PMID: 27100081

18. Scott-Parker B, Watson B, King MJ, Hyde MK. Confirmatory factor analysis of the Behaviour of Young

Novice Drivers Scale (BYNDS). Accid Anal Prev. 2012 Nov; 49:385–391. https://doi.org/10.1016/j.aap.

2012.02.021 PMID: 23036417

19. Barr GC, Kane KE, Barraco RD, Rayburg T, Demers L, Kraus CK, et al. Gender differences in percep-

tions and self-reported driving behaviors among teenagers. J. Emerg. Med. 2015; 48(3):370.e3.

20. Van Leijenhorst L, Westenberg PM, Crone EA. A developmental study of risky decisions on the cake

gambling task: age and gender analyses of probability estimation and reward evaluation. Dev Neurop-

sychol. 2008 Mar; 33(2):179–196. https://doi.org/10.1080/87565640701884287 PMID: 18443976

21. Baker C. Mental health statistics for England: prevalence, services and funding. Second Reading. Lon-

don: House of Commons Library Briefing; 2018 Apr. Paper Number 6988.

22. Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R. Prior juvenile diagnoses in adults

with mental disorder: developmental follow-back of a prospective-longitudinal cohort. Arch. Gen. Psy-

chiatry. 2003 Jul 1,; 60(7):709–717. https://doi.org/10.1001/archpsyc.60.7.709 PMID: 12860775

Associations of risk-taking behaviour with psychosocial maturity and symptoms of mental illness

PLOS ONE | https://doi.org/10.1371/journal.pone.0202423 August 15, 2018 13 / 16

https://doi.org/10.1017/S0033291705005891
http://www.ncbi.nlm.nih.gov/pubmed/16472412
https://doi.org/10.1037/0012-1649.41.4.625
https://doi.org/10.1037/0012-1649.41.4.625
http://www.ncbi.nlm.nih.gov/pubmed/16060809
https://doi.org/10.1037/a0016128
http://www.ncbi.nlm.nih.gov/pubmed/20053017
https://doi.org/10.1093/geronb/gbt081
https://doi.org/10.1093/geronb/gbt081
http://www.ncbi.nlm.nih.gov/pubmed/24149517
http://www.ncbi.nlm.nih.gov/pubmed/10842426
https://doi.org/10.1177/0956797615617811
http://www.ncbi.nlm.nih.gov/pubmed/26744068
https://doi.org/10.1038/nn.3177
http://www.ncbi.nlm.nih.gov/pubmed/22929913
https://doi.org/10.1111/bjop.12195
https://doi.org/10.1111/bjop.12195
http://www.ncbi.nlm.nih.gov/pubmed/26990740
https://doi.org/10.1016/j.dr.2007.08.002
http://www.ncbi.nlm.nih.gov/pubmed/18509515
https://doi.org/10.1371/journal.pone.0153842
https://doi.org/10.1371/journal.pone.0153842
http://www.ncbi.nlm.nih.gov/pubmed/27100081
https://doi.org/10.1016/j.aap.2012.02.021
https://doi.org/10.1016/j.aap.2012.02.021
http://www.ncbi.nlm.nih.gov/pubmed/23036417
https://doi.org/10.1080/87565640701884287
http://www.ncbi.nlm.nih.gov/pubmed/18443976
https://doi.org/10.1001/archpsyc.60.7.709
http://www.ncbi.nlm.nih.gov/pubmed/12860775
https://doi.org/10.1371/journal.pone.0202423


23. Brooks TL, Harris SK, Thrall JS, Woods ER. Association of adolescent risk behaviors with mental health

symptoms in high school students. J. Adolesc. Health. 2002; 31(3):240–246. PMID: 12225736

24. Hooshmand S, Willoughby T, Good M. Does the direction of effects in the association between depres-

sive symptoms and health-risk behaviors differ by behavior? a longitudinal study across the high school

years. J. Adolesc. Health. 2012 Feb; 50(2):140–147. https://doi.org/10.1016/j.jadohealth.2011.05.016

PMID: 22265109

25. Fergusson DM, Goodwin RD, Horwood LJ. Major depression and cigarette smoking: results of a 21-

year longitudinal study. Psychol. Med. 2003 Nov 1,; 33(8):1357–1367. PMID: 14672244

26. Testa CR, Steinberg L. Depressive symptoms and health-related risk-taking in adolescence. Suicide Life-

Threat. Behav. 2010 Jun; 40(3):298–305. https://doi.org/10.1521/suli.2010.40.3.298 PMID: 20560751

27. Bannink R, Broeren S, Heydelberg J, van’t Klooster E, Raat H. Depressive symptoms and clustering of

risk behaviours among adolescents and young adults attending vocational education: a cross-sectional

study. BMC public health. 2015; 15(1):396.

28. Pietromonaco PR, Rook KS. Decision style in depression: The contribution of perceived risks versus

benefits. J. Pers. Soc. Psychol. 1987; 52(2):399–408.

29. Smoski MJ, Lynch TR, Rosenthal MZ, Cheavens JS, Chapman AL, Krishnan RR. Decision-making and

risk aversion among depressive adults. J. Behav. Ther. Exp. Psychiatry. 2008; 39(4):567–576. https://

doi.org/10.1016/j.jbtep.2008.01.004 PMID: 18342834

30. Beesdo K, Knappe S, Pine DS. Anxiety and anxiety disorders in children and adolescents: developmen-

tal issues and implications for DSM- V. Psychiatr. Clin. North Am. 2009; 32(3):483–524. https://doi.org/

10.1016/j.psc.2009.06.002 PMID: 19716988

31. Lorian CN, Grisham JR. The safety bias: risk-avoidance and social anxiety pathology. Behav. Change.

2010; 27(1):29–41.

32. Maner JK, Richey JA, Cromer K, Mallott M, Lejuez CW, Joiner TE, et al. Dispositional anxiety and risk-

avoidant decision-making. Personal. Individ. Differ. 2007; 42(4):665–675.

33. Lorian CN, Grisham JR. Clinical implications of risk aversion: An online study of risk-avoidance and

treatment utilization in pathological anxiety. J. Anxiety Disord. 2011; 25(6):840–848. https://doi.org/10.

1016/j.janxdis.2011.04.008 PMID: 21596518

34. Maner JK, Schmidt NB. The role of risk avoidance in anxiety. Behav. Ther. 2006; 37(2):181–189.

https://doi.org/10.1016/j.beth.2005.11.003 PMID: 16942970

35. Buckner JD, Eggleston AM, Schmidt NB. Social anxiety and problematic alcohol consumption: the

mediating role of drinking motives and situations. Behav. Ther. 2006; 37(4):381–391. https://doi.org/10.

1016/j.beth.2006.02.007 PMID: 17071215

36. Schneier FR, Foose TE, Hasin DS, Heimberg RG, Liu SM, Grant BF, et al. Social anxiety disorder and

alcohol use disorder co-morbidity in the National Epidemiologic Survey on Alcohol and Related Condi-

tions. Psychol. Med. 2010 Jun 1,; 40(6):977–988. https://doi.org/10.1017/S0033291709991231 PMID:

20441690

37. Kashdan TB, Hofmann SG. The high-novelty–seeking, impulsive subtype of generalized social anxiety

disorder. Depress. Anxiety 2008 Jun 1,; 25(6):535–541. https://doi.org/10.1002/da.20382 PMID:

17935217

38. Kashdan TB, McKnight PE, Richey JA, Hofmann SG. When social anxiety disorder co-exists with risk-

prone, approach behavior: Investigating a neglected, meaningful subset of people in the National

Comorbidity Survey-Replication. Behav Res Ther. 2009; 47(7):559–568. https://doi.org/10.1016/j.brat.

2009.03.010 PMID: 19345933

39. Steinberg L, Cauffman E. Maturity of judgment in adolescence. Law Hum. Behav. 1996 Jun; 20(3):249–

272.

40. Steinberg L. A dual systems model of adolescent risk- taking. Dev Psychobiol. 2010; 52(3):216–224.

https://doi.org/10.1002/dev.20445 PMID: 20213754

41. Casey BJ, Jones RM, Somerville LH. Braking and accelerating of the adolescent brain. J. Res. Adolesc.

2011 Mar; 21(1):21–33. https://doi.org/10.1111/j.1532-7795.2010.00712.x PMID: 21475613

42. Van Leijenhorst L, Moor BG, Op de Macks Zdeňa A, Rombouts SARB, Westenberg PM, Crone EA.

Adolescent risky decision-making: neurocognitive development of reward and control regions. Neuro-

image. 2010; 51(1):345–355. https://doi.org/10.1016/j.neuroimage.2010.02.038 PMID: 20188198

43. Steinberg L, Albert D, Cauffman E, Banich M, Graham S, Woolard J. Age differences in sensation seek-

ing and impulsivity as indexed by behavior and self-report. Dev Psychol 2008 Nov; 44(6):1764–1778.

https://doi.org/10.1037/a0012955 PMID: 18999337

44. Cauffman E, Steinberg L. (Im)maturity of judgment in adolescence: why adolescents may be less culpa-

ble than adults. Behav. Sci. Law. 2000; 18(6):741–760. https://doi.org/10.1002/bsl.416 PMID:

11180420

Associations of risk-taking behaviour with psychosocial maturity and symptoms of mental illness

PLOS ONE | https://doi.org/10.1371/journal.pone.0202423 August 15, 2018 14 / 16

http://www.ncbi.nlm.nih.gov/pubmed/12225736
https://doi.org/10.1016/j.jadohealth.2011.05.016
http://www.ncbi.nlm.nih.gov/pubmed/22265109
http://www.ncbi.nlm.nih.gov/pubmed/14672244
https://doi.org/10.1521/suli.2010.40.3.298
http://www.ncbi.nlm.nih.gov/pubmed/20560751
https://doi.org/10.1016/j.jbtep.2008.01.004
https://doi.org/10.1016/j.jbtep.2008.01.004
http://www.ncbi.nlm.nih.gov/pubmed/18342834
https://doi.org/10.1016/j.psc.2009.06.002
https://doi.org/10.1016/j.psc.2009.06.002
http://www.ncbi.nlm.nih.gov/pubmed/19716988
https://doi.org/10.1016/j.janxdis.2011.04.008
https://doi.org/10.1016/j.janxdis.2011.04.008
http://www.ncbi.nlm.nih.gov/pubmed/21596518
https://doi.org/10.1016/j.beth.2005.11.003
http://www.ncbi.nlm.nih.gov/pubmed/16942970
https://doi.org/10.1016/j.beth.2006.02.007
https://doi.org/10.1016/j.beth.2006.02.007
http://www.ncbi.nlm.nih.gov/pubmed/17071215
https://doi.org/10.1017/S0033291709991231
http://www.ncbi.nlm.nih.gov/pubmed/20441690
https://doi.org/10.1002/da.20382
http://www.ncbi.nlm.nih.gov/pubmed/17935217
https://doi.org/10.1016/j.brat.2009.03.010
https://doi.org/10.1016/j.brat.2009.03.010
http://www.ncbi.nlm.nih.gov/pubmed/19345933
https://doi.org/10.1002/dev.20445
http://www.ncbi.nlm.nih.gov/pubmed/20213754
https://doi.org/10.1111/j.1532-7795.2010.00712.x
http://www.ncbi.nlm.nih.gov/pubmed/21475613
https://doi.org/10.1016/j.neuroimage.2010.02.038
http://www.ncbi.nlm.nih.gov/pubmed/20188198
https://doi.org/10.1037/a0012955
http://www.ncbi.nlm.nih.gov/pubmed/18999337
https://doi.org/10.1002/bsl.416
http://www.ncbi.nlm.nih.gov/pubmed/11180420
https://doi.org/10.1371/journal.pone.0202423


45. Monahan KC, Steinberg L, Cauffman E, Mulvey EP. Trajectories of antisocial behavior and psychoso-

cial maturity from adolescence to young adulthood. Dev. Psychol. 2009 Nov; 45(6):1654–1668. https://

doi.org/10.1037/a0015862 PMID: 19899922

46. Cruise KR, Fernandez K, McCoy WK, Guy LS, Colwell LH, Douglas TR. The influence of psychosocial

maturity on adolescent offenders’ delinquent behavior. Youth Violence Juv. Justice. 2008 Apr; 6

(2):178–194.

47. Mirowsky J, Ross CE. Age and depression. J Health Soc Behav 1992; 33(3):187–205. PMID: 1401846

48. Chartier MJ, Hazen AL, Stein MB. Lifetime patterns of social phobia: a retrospective study of the course

of social phobia in a nonclinical population. Depress. Anxiety. 1998; 7(3):113–121. PMID: 9656091

49. Lejoyeux M, Arbaretaz M, Mcloughlin M, Adès J. Impulse control disorders and depression. J. Nerv.

Ment. Dis. 2002; 190(5):310–314. PMID: 12011611

50. DeWall CN, Buckner JD, Lambert NM, Cohen AS, Fincham FD. Bracing for the worst, but behaving the

best: social anxiety, hostility, and behavioral aggression. J. Anxiety Disord. 2010; 24(2):260–268.

https://doi.org/10.1016/j.janxdis.2009.12.002 PMID: 20079603

51. Curry LA, Youngblade LM. Negative affect, risk perception, and adolescent risk behavior. J Appl Dev

Psychol. 2006; 27(5):468–485.

52. Miu AC, Heilman RM, Houser D. Anxiety impairs decision-making: psychophysiological evidence from

an Iowa Gambling Task. Biol. Psychol. 2008; 77(3):353–358. https://doi.org/10.1016/j.biopsycho.2007.

11.010 PMID: 18191013

53. Leykin Y, Roberts CS, DeRubeis RJ. Decision-making and depressive symptomatology. Cognit Ther

Res. 2011 Aug; 35(4):333. https://doi.org/10.1007/s10608-010-9308-0 PMID: 21841849

54. Ohayon MM, Schatzberg AF. Social phobia and depression: Prevalence and comorbidity. J. Psycho-

som. Res. 2010; 68(3):235–243. https://doi.org/10.1016/j.jpsychores.2009.07.018 PMID: 20159208

55. de Jong PJ, Sportel BE, de Hullu E, Nauta MH. Co-occurrence of social anxiety and depression symp-

toms in adolescence: differential links with implicit and explicit self-esteem? Psychol. Med. 2012 Mar;

42(3):475–484. https://doi.org/10.1017/S0033291711001358 PMID: 21798114

56. Knoll LJ, Magis-Weinberg L, Speekenbrink M, Blakemore S. Social influence on risk perception during

adolescence. Psychol Sci. 2015 May; 26(5):583–592. https://doi.org/10.1177/0956797615569578

PMID: 25810453

57. Sawyer SM, Azzopardi PS, Wickremarathne D, Patton GC. The age of adolescence. Lancet Child Ado-

lesc Health. 2018 Jan; 2(3):223–228.

58. Erikson EH. Childhood and society. New York: W. W. Norton; 1975.

59. Pilkonis P, Choi S, Reise S, Stover A, Riley W, Cella D. Item banks for measuring emotional distress

from the patient-reported outcomes measurement information system (PROMIS®): depression, anxi-

ety, and anger. Assessment. 2011 Sep; 18(3):263–283. https://doi.org/10.1177/1073191111411667

PMID: 21697139

60. Olino T, Yu L, McMakin D, Forbes E, Seeley J, Lewinsohn P, et al. Comparisons across depression

assessment instruments in adolescence and young adulthood: an item response theory study using

two linking methods. J. Abnorm. Child Psychol. 2013 Nov; 41(8):1267–1277.

61. Mattick RP, Clarke JC. Development and validation of measures of social phobia scrutiny fear and

social interaction anxiety. Behav. Res. Ther. 1998 Apr; 36(4):455–470. PMID: 9670605

62. Weinberger DA, Schwartz GE. Distress and restraint as superordinate dimensions of self-reported

adjustment: a typological perspective. J. Pers. 1990; 58(2):381–417. PMID: 2213473

63. Strathman A, Gleicher F, Boninger DS, Edwards CS. The consideration of future consequences. J.

Pers. Soc. Psychol. 1994 Apr; 66(4):742–752.

64. Greenberger E, Josselson R, Knerr C, Knerr B. The measurement and structure of psychosocial matu-

rity. J Youth Adolesc. 1975 Jun; 4(2):127–143. https://doi.org/10.1007/BF01537437 PMID: 24414543

65. Steinberg L, Monahan KC. Age differences in resistance to peer influence. Dev. Psychol. 2007 Nov; 43

(6):1531–1543. https://doi.org/10.1037/0012-1649.43.6.1531 PMID: 18020830

66. Monahan KC, Steinberg L, Cauffman E, Mulvey EP. Psychosocial (im)maturity from adolescence to

early adulthood: distinguishing between adolescence-limited and persisting antisocial behavior. Dev.

Psychopathol. 2013 Nov; 25(4 Pt 1):1093–1105.

67. Benthin A, Slovic P, Severson H. A psychometric study of adolescent risk perception. J. Adolesc. 1993;

16(2):153–168. https://doi.org/10.1006/jado.1993.1014 PMID: 8376640

68. Haase CM, Silbereisen RK. Effects of positive affect on risk perceptions in adolescence and young

adulthood. J. Adolesc. 2011; 34(1):29–37. https://doi.org/10.1016/j.adolescence.2010.03.004 PMID:

20409576

Associations of risk-taking behaviour with psychosocial maturity and symptoms of mental illness

PLOS ONE | https://doi.org/10.1371/journal.pone.0202423 August 15, 2018 15 / 16

https://doi.org/10.1037/a0015862
https://doi.org/10.1037/a0015862
http://www.ncbi.nlm.nih.gov/pubmed/19899922
http://www.ncbi.nlm.nih.gov/pubmed/1401846
http://www.ncbi.nlm.nih.gov/pubmed/9656091
http://www.ncbi.nlm.nih.gov/pubmed/12011611
https://doi.org/10.1016/j.janxdis.2009.12.002
http://www.ncbi.nlm.nih.gov/pubmed/20079603
https://doi.org/10.1016/j.biopsycho.2007.11.010
https://doi.org/10.1016/j.biopsycho.2007.11.010
http://www.ncbi.nlm.nih.gov/pubmed/18191013
https://doi.org/10.1007/s10608-010-9308-0
http://www.ncbi.nlm.nih.gov/pubmed/21841849
https://doi.org/10.1016/j.jpsychores.2009.07.018
http://www.ncbi.nlm.nih.gov/pubmed/20159208
https://doi.org/10.1017/S0033291711001358
http://www.ncbi.nlm.nih.gov/pubmed/21798114
https://doi.org/10.1177/0956797615569578
http://www.ncbi.nlm.nih.gov/pubmed/25810453
https://doi.org/10.1177/1073191111411667
http://www.ncbi.nlm.nih.gov/pubmed/21697139
http://www.ncbi.nlm.nih.gov/pubmed/9670605
http://www.ncbi.nlm.nih.gov/pubmed/2213473
https://doi.org/10.1007/BF01537437
http://www.ncbi.nlm.nih.gov/pubmed/24414543
https://doi.org/10.1037/0012-1649.43.6.1531
http://www.ncbi.nlm.nih.gov/pubmed/18020830
https://doi.org/10.1006/jado.1993.1014
http://www.ncbi.nlm.nih.gov/pubmed/8376640
https://doi.org/10.1016/j.adolescence.2010.03.004
http://www.ncbi.nlm.nih.gov/pubmed/20409576
https://doi.org/10.1371/journal.pone.0202423


69. Duell N, Steinberg L, Chein J, Al-Hassan SM, Bacchini D, Lei C, et al. Interaction of reward seeking and

self-regulation in the prediction of risk taking: a cross-national test of the dual systems model. Dev. Psy-

chol. 2016 Oct 1,; 52(10):1593–1605. https://doi.org/10.1037/dev0000152 PMID: 27598251

70. Crosetto P, Filippin A. The “bomb” risk elicitation task. J Risk Uncertain 2013 Aug; 47(1):31–65.

71. Crosetto P, Filippin A. A theoretical and experimental appraisal of five risk elicitation methods. SOEP

papers on Multidisciplinary Panel Data Research 2013; 547.

72. de Haan L, Kuipers E, Kuerten Y, van Laar M, Olivier B, Verster JC. The RT-18: a new screening tool to

assess young adult risk-taking behavior. Int J. Gen. Med. 2011; 4:575–584. https://doi.org/10.2147/

IJGM.S23603 PMID: 21887111

73. Tabachnick BG, Fidell LS. Using Multivariate Statistics. Boston, Mass.: Allyn and Bacon; 2001.

74. Byrne BM. Structural equation modeling with AMOS: basic concepts, applications, and programming.

Mahwah, N.J.; London: Lawrence Erlbaum Associates; 2001.

75. Ullman JB. Structural Equation Modeling. In: Tabachnick BG, Fidell LS, editors. Using Multivariate Sta-

tistics. Boston, Mass.: Allyn and Bacon; 2001. p. 653–771.

76. Arbuckle JL. Amos 24 User’s Guide. Chicago: IBM SPSS; 2015.

77. Chein J, Albert D, O’Brien L, Uckert K, Steinberg L. Peers increase adolescent risk taking by enhancing

activity in the brain’s reward circuitry. Dev. Sci. 2011 Mar; 14(2):F10.

78. Hirschfeld RMA. The comorbidity of major depression and anxiety disorders: recognition and manage-

ment in primary care. Prim. Care Companion J. Clin. Psychiatry. 2001; 3(6):244–254. PMID: 15014592

79. Verger P, Lions C, Ventelou B. Is depression associated with health risk-related behaviour clusters in

adults? Eur. J. Public Health. 2009 Dec; 19(6):618–624. https://doi.org/10.1093/eurpub/ckp057 PMID:

19403786

80. Khodarahimi S, Fathi R. Mental health, coping styles, and risk-taking behaviors in young adults. J.

Forensic Psychol. 2016 Aug 7,; 16(4):287–303.

81. van der Sluiszen N, Wingen M, Vermeeren A, Vinckenbosch F, Jongen S, Ramaekers J. Driving perfor-

mance of depressed patients who are untreated or receive long-term antidepressant (SSRI/ SNRI)

treatment. Pharmacopsychiatry. 2017; 50(5):182–188. https://doi.org/10.1055/s-0043-111600 PMID:

28672405

82. Lalayants M, Prince JD. Delinquency, depression, and substance use disorder among child welfare-

involved adolescent females. Child Abuse Negl. 2014 Apr 1,; 38(4):797–807. https://doi.org/10.1016/j.

chiabu.2013.08.008 PMID: 24060474
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