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Abstract

The DOSPERT scale has been used extensively to understand individual differences in risk attitudes across varying decision
domains since 2002. The present study reports a reliability generalization meta-analysis to summarize the internal consistency
of both the initial and the revised versions of DOSPERT. It also examined factors that can influence the reliability of the
DOSPERT and its subscales. A total of 104 samples (N = 30,109) that reported 465 coefficient alphas were analyzed. Results
of meta-regression models showed that the overall coefficient alpha of the DOSPERT total scores was satisfactory, regardless
of the scale and study characteristics. Coeflicient alphas varied significantly across domain subscales, with values ranging from
.68 for the social domain to .80 for the recreational domain. In addition, the alpha coefficients of subscales varied significantly
depending on various study characteristics. Finally, we report the meta-analysis of the intercorrelations among DOSPERT
subscales and reveal that intercorrelations among the subscales are heterogeneous. We discuss the theoretical implications of

the present findings.
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1 Introduction

In everyday life, people make judgments and decisions under
uncertainty in a variety of uncertain situations. Their deci-
sions are essentially influenced by their attitudes toward risk
and uncertainty, which in turn influences how they perceive
and evaluate the utility of the decisions. Early work viewed
risk attitudes as synonymous with risk-taking tendency, and
as a domain general, stable personality trait (e.g., Bromiley
& Curley, 1992; Streufert, 1986). This view was challenged
by the fact that individuals’ behaviors under risk could vary
greatly across situations. A person who is comfortable tak-
ing a risky financial investment may not be comfortable or
willing to engage in a high-risk extreme sport activity. We-
ber, Blais and Betz (2002) argued that attitudes towards risk
should be treated as domain-specific, since decision makers
demonstrate different levels of risk-taking between different
decision domains, such as gambling, finance, and personal
decisions (e.g., social, health, recreation, and ethical de-
cisions; Nicholson, Soane, Fenton-O’Creevy & Willman,
2005; Schoemaker, 1990). Essentially, individuals vary in
their perceived risk and benefit in each situation, and have
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different subjective values on the outcomes. These character-
istics can interact with the semantic content of the stimuli, or
the situation in which a decision maker is placed, and results
in the observed patterns of inconsistent risk-taking across
different domains in life. Consequently, risk attitudes and
risk-taking tendency can vary across decision domains.

Weber and colleagues proposed a domain-specific frame-
work for conceptualizing and measuring risk attitudes, and
developed the domain-specific risk-taking (DOSPERT) scale
(Blais & Weber, 2006; Weber et al., 2002). Since its
introduction, Weber and colleagues’ work has been cited
more than 2000 times. The DOSPERT can be assessed via
three aspects of risk attitudes, including risk-taking (like-
lihood of partaking in a particular activity), perceived risk
and expected benefits of different behaviours. The origi-
nal DOSPERT was developed to broadly cover risk-taking
activities that young adults (i.e., undergraduates) in West-
ern societies may experience across five content domains:
ethics, finance, health, recreation, and social (Weber et al.,
2002). Blais and Weber (2006) proposed a revised version
of the DOSPERT with the aim of making the scale more
applicable to a diverse range of demographics (culture, age,
and education).

Both the original and revised versions of the DOSPERT
have been used extensively across different populations (i.e.,
professional, student and community samples) and language
groups, including a variety of European languages (e.g.,
French: Blais & Weber, 2006; Spanish: Horcajo, Rubio,
Aguado, Hernandez & Marquez, 2014; Polish: Jochemczyk,
Pietrzak, Buczkowski, Stolarski & Markiewicz, 2017; Ger-
man: Schmitz, Kunina-Habenicht, Hildebrandt, Oberauer &
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Wilhelm, 2018), and non-Euro-American samples (e.g., Chi-
nese: Du, Li & Du, 2014; Persian: Khodarahimi & Fathi,
2016; Japanese: Krockow, Takezawa, Pulford, Colman &
Kita, 2017; Hebrew: Yechiam & Telpaz, 2013).

Despite the widespread use of the DOSPERT scale, there
are no studies that synthesize the evidence concerning its
validity across studies. Synthesizing the evidence concern-
ing DOSPERT’s validity is important for understanding the
generalizability of the scale in terms of any potential bound-
aries that may exist in its application across populations
and test settings (Messick, 1995; Wasserman & Bracken,
2013). According to Standards for Educational and Psycho-
logical Testing, validity entails various aspects of a scale,
including content validity and reliability, and there are a
number of sources of evidence for validity such as relating
to other variables, internal structure and response processes
(AERA, APA & NCME, 1999). The main goal of the cur-
rent study is to use reliability generalization (RG) to eval-
uate DOSPERT’s internal consistency reliability, which is
one important source of validity derived from the internal
structure of the scale (Sireci & Sukin, 2013). On one hand,
as the most commonly used and reported type of reliability,
internal consistency reliability informs the extent to which
the observed scores of the measure are capturing the true
scores of the latent trait (Geisinger, 2013; Revelle & Con-
don, 2017). Reliability is a precondition for many other types
of validity such as criterion-related validity, and of deriving
any subsequent conclusions with regards to the psychologi-
cal construct captured by a measure (Shrout & Lane, 2012;
Vacha-Haase, Henson & Caruso, 2002). On the other hand,
as a source of evidence for the internal structure of a scale,
internal consistency reliability indicates the extent to which
a set of test items in a measure is measuring a coherent con-
struct in a single test setting (Geisinger, 2013). Low internal
consistency may suggest a high variability of measurement
errors in the items and therefore that the observed total scores
may be influenced by factors other than a single, coherent
latent trait.

Reliability generalization (RG) is a meta-analytic method-
ology to characterize test reliability across studies (Vacha-
Haase, Henson & Caruso, 2002). Applied to DOSPERT, it
may identify potential variation of the internal consistency
reliability estimates, which would imply that DOSPERT
scores are influenced by factors other than the proposed
latent trait of domain-specific risk-taking. Understanding
these potential factors would assist in the further refinement
of the theoretical framework of risk-taking as well as of the
scale itself. In addition, reliability is sample and test set-
ting dependent (Geisinger, 2013). The level of precision in
capturing latent traits can vary across samples. A synthesis
of reliability is essential for understanding how the internal
consistency reliability of DOSPERT may vary across stud-
ies and for determining if the measure is applicable to a
particular population. An RG study would help identify the

https://doi.org/10.1017/5193029750000694X Published online by Cambridge University Press

Meta-analysis of DOSPERT reliability 113

potential measurement errors of the DOSPERT and its sub-
scales in a subpopulation or test setting, which can inform
researchers regarding how their research findings and effect
sizes can be generalized. Thus, a meta-analytic evaluation of
the internal consistency reliability of the DOSPERT scales
would be beneficial for better understanding the theoretical
construct of domain-specificity, and the development and
improvement of the measure of domain-specific risk-taking.

2 Filling the gap of understanding the
structure of the DOSPERT

There has been an accumulation of evidence regarding the
validity of the DOSPERT from its relations to other vari-
ables. For example, a recent study with 1507 participants
showed that the DOPSERT has high correlations with other
risk attitudes scales (Frey, Pedroni, Meta, Rieskamp & Her-
twig, 2017). With regards to other conceptually related
constructs, previous studies have shown that the DOSPERT
and its subscales significantly converged with scales that as-
sess sensation-seeking (Gabriel & Williamson, 2010; Roalf,
Mitchell, Harbaugh & Janowsky, 2012; Weber et al., 2002),
intolerance of ambiguity (Blais & Weber, 2006), intolerance
of uncertainty (Koerner, Mejia & Kusec, 2017), self-reported
impulsiveness (Roalf et al., 2012), and need for cognitive
closure (Faraji-Rad, Melumad & Johar, 2017; Schumpe,
Bélanger, Dugas, Erb & Kruglanski, 2018). These find-
ings suggest that the DOSPERT captures the important risk
attitude construct in terms of attitudes toward uncertainty,
novelty and stimuli.

However, some studies reported that the correlations be-
tween the DOSPERT and conceptually relevant scales might
hinge on the study samples or subscale versions. For ex-
ample, Gabriel and Williamson (2010) found that both the
DOSPERT risk perception and expected benefits variations
of the scale were significantly correlated with the Barrett
Impulsiveness Scale for men but not for women, while Roalf
et al. (2012) reported that the DOSPERT risk-taking scale
was only significantly correlated with impulsiveness in older
populations. On the other hand, Hung and Tangpong (2010)
found that general ambiguity tolerance, measured by the
Multiple Stimulus Types Ambiguity Tolerance scale, was
correlated with DOSPERT financial and health risk-taking,
but not correlated with either social or gambling risk-taking.
Faraji-Rad et al. (2017) found that the refined version of
the Need for Cognitive Closure scale only correlated sig-
nificantly with the ethical risk-taking subscale. These in-
consistent findings can be due either to natural variations in
risk-taking tendencies across behavioural domains, or due to
variation in the measurement accuracy of different subscales
or across different samples. In order to explore why such dis-
crepancies exist, it is necessary to examine evidence of the
validity concerning the internal structure of the DOSPERT,
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which includes the internal consistency reliability, factorial
structure, and measurement invariance across testing sam-
ples (Sireci & Sukin, 2013).

3 Moderators of internal consistency
reliability of DOSPERT

Most studies that report the internal consistency reliability
of the DOSPERT endorsed Cronbach’s @, however these
reliability estimates seem to vary across different studies,
depending on scale and sample characteristics. The original
studies by Weber et al. (2002) and Blais and Weber (2006)
demonstrate varying « values across subscales (Blais & We-
ber, 2006: as = 0.75, 0.83, 0.71, 0.86, and 0.79; Weber et
al., 2002: as = 0.78, 0.84, 0.77, 0.83, and 0.70, for ethical,
financial, health, recreational and social risk taking scales,
respectively). Both studies found that the financial and recre-
ational domains had generally higher @ values than the health
or social domains. Other papers also suggest that the @ values
are generally higher for the ethical, financial and recreational
domains (o > .80) (e.g., Buelow & Brunell, 2014; Lorian
& Grisham, 2010), than for the health and social domains
(a < .70) (e.g., Du et al., 2014; Lozano et al., 2017). Such
differences demonstrate that it is unclear whether or not in-
ternal consistency or measurement accuracy is comparable
across different subscales/domains. Therefore, the conclu-
sion that a construct such as cognitive closure is linked to
risk-taking in one specific domain (such as ethical) but not
others (e.g., Faraji-Rad et al., 2017) relies on the assumption
that all domain scales measure domain-specific risk-taking
in a similarly accurate manner. However, as demonstrated,
internal consistency reliability may vary substantially across
these different subscales of the DOSPERT, thus undermin-
ing any conclusions made about the subscales in relation to
each other.

Reliability estimates also vary across different versions
of the DOSPERT. Although the revised DOSPERT is a re-
fined version of the scale, it is unclear whether the revised
version has better psychometric properties than the origi-
nal DOSPERT. Several studies have reported low a esti-
mate values for the revised DOSPERT (e.g., Padilla, Doncel,
Gugliotta, & Castro, 2018; Weller & Tikir, 2011). Further-
more, different studies using DOSPERT also vary in terms
of the Likert scale they use, despite Weber and colleagues
(2002) recommending a 5-point Likert scale and Blais and
Weber (2006) recommending a 7-point scale. In the litera-
ture, studies that applied DOSPERT were varying the type
of Likert scale used, from 5-point scales to 9-point scales
(Reynaud & Couture, 2012). However, simulation studies
have demonstrated that Cronbach’s @ values may not increase
with the increase in Likert points, and may in fact be optimal
when the number of Likert points is 5 (Fong, Ho & Lam,
2010; Leung, 2011; Lissitz & Green, 1975).
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Third, reliability estimates of the DOSPERT could also be
influenced by sample characteristic variables such as target
populations, age, gender and cultural background. The level
of difficulty of DOSPERT items to a particular sample can
influence the reliability of the DOSPERT for that sample.
This sense of difficulty in DOSPERT items can relate to the
level of knowledge or experience of the subject matter or
activities indicated in the items. Typical university students
may have limited knowledge or have never experienced the
situations described in some DOSPERT items (Pietri, Fazio
& Shook, 2013). For example, the financial domain con-
tains investment options that may require specific financial
knowledge. A sample of professionals working in the finan-
cial industry may find these items more meaningful than a
sample of first year psychology students who do not have any
experience with mutual funds or foreign currency. Thus, the
sample type, student versus non-student, may also influence
the reliability of the DOSPERT.

Similarly, other sample related factors such as age, gender
and cultural background could also influence the reliability
of the DOSPERT as a result of different levels of familiarity
and knowledge of the item contents. Tax return, which
is an item in the ethical domain of the DOSPERT, is not a
common practice in many East Asian countries. Participants
who are lacking conceptual and/or experiential knowledge of
tax returns may find it difficult to respond to the item on the
risk-taking tendency of tax return matters.

4 Intercorrelations of the DOSPERT
subscales

Sources of validity from the internal structure also include
the factorial structure (Sireci & Sukin, 2013). A few stud-
ies have reported the factorial structure of the DOSPERT in
terms of the five domain factors via confirmatory factor anal-
ysis (CFA). While the original domain-specific framework
emphasizes on the concept that risk-taking behaviours are
domain-specific phenomena rather than a single trait con-
struct, the DOSPERT did not show a factor model with five
independent factors (i.e., CFA results showed poor model
fit; Highhouse, Nye, Zhang & Rada, 2017; Wu & Cheung,
2014). Different domain factors usually show a certain de-
gree of overlap with each other, which may imply a general
underlying risk tendency across domains (Zhang, Foster &
Mckenna, 2018).

Although a meta-analysis to summarize the evidence re-
garding the structure of DOSPERT is difficult due to only
a small number of studies reporting the factorial structure
of DOSPERT, the internal structure may be reflected by the
intercorrelations among the domains. The intercorrelations
among DOSPERT subscales informs as to how different do-
main factors relate to each other, and the extent to which the
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different domains are assessing independent or related con-
structs. The intercorrelations among DOSPERT subscales
reported in the literature vary across the paired subscales,
ranging from the strong correlation between the ethical and
health domain (» = .71, Byrne et al., 2016) to a negative cor-
relation between the social and financial domain (r = —.07,
Weber et al., 2002).

S The present study

The primary purpose of the current study is to investigate the
internal consistency reliability of the DOSPERT and its sub-
scales across different studies. We focused on Cronbach’s
a estimates, which is the most widely used and reported
method of assessing reliability. We first examined the aver-
age « values of the DOSPERT total (the total scores of the
DOSPERT scale) and subscales. Given the widespread use
of DOSPERT in the literature, we expected that the overall «
values for the DOSPERT total and subscales would be satis-
factory (> .70). In addition, if different subscales had similar
levels of measurement accuracy, we expected that the o val-
ues would be similar across different subscales/domains.

Second, we examined the variability of the reliability es-
timates, and investigated moderators that may contribute to
this variability. We considered both scale related moder-
ators and sample characteristic moderators. The scale re-
lated moderators included the DOSPERT version (original
vs revised), the aspect of rating (risk-taking, risk perception
and expected benefits), and the Likert scales. We expected
that the revised DOSPERT, as the purportedly refined ver-
sion of the scale, would have higher average « values than
the original DOSPERT. In addition, we expected that the
a values would be similar across the different aspects of
the DOSPERT. Finally, we expected that the 5-point Lik-
ert scale would have higher reliability estimates than other
Likert scale types.!

The sample characteristic variables being investigated in-
cluded sample type, mean sample age, language of the sam-
ple, gender proportions and sample size. As content fa-
miliarity would influence the reliability of the DOSPERT,
we expected that the @ values would be generally lower for
samples that were students and had lower mean age than
for samples that were non-students and had older mean age.
This is because non-student and more mature samples (usu-
ally community and professional samples) generally have
greater knowledge and experience with the contents of many
DOSPERT items than the student and younger samples. Sim-
ilarly, we expected that the o values of the DOSPERT would
be higher for the English-speaking than for the non-English

'We are aware that some researchers may argue that a 7-point scale
would result in a higher @ value. In the present study we propose this
hypothesis based on our current readings of the literature and for a more
exploratory purpose.
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speaking samples, as the items may be less applicable to
non-English speaking populations. With regards to gender
proportion, a recent study by Zhang, Foster and McKenna
(2019) found that the DOSPERT may not measure risk-
taking equally in terms of scalar invariance between men
and women. We therefore hypothesized that gender pro-
portion might have an impact on reliability estimates of the
DOSPERT. In addition, we explored the impact of sample
size on reliability and expected that a larger sample size
might result in a higher @ value (Henson & Hwang, 2002;
Kieffer & Reese, 2002; Vacha-Haase, 1998). We also ex-
plored the mean scores of the sample on the scales to see
if the level of measurement errors would vary depending on
the level of the latent trait. If the @ values vary across dif-
ferent levels of mean scores, it may imply that measurement
errors vary across different levels of the latent trait itself.
Finally, we explored the intercorrelations among subscales
and examined the extent to which different domain factors
were related to each other.

5.1 Method
5.1.1 Search strategies

The literature was searched using Google scholar, which has
the most comprehensive collection of published data and
articles. The search was conducted by searching through the
articles and studies that have cited the DOSPERT (original
and revised DOSPERT versions). There were 2368 titles
that cited the original DOSPERT and 815 titles that cited the
revised DOSPERT. Within the articles, the following search
query was used: “domain specific risk” + (alpha OR «).
The search returned 892 titles for the original DOSPERT
and 412 titles for the revised DOSPERT. The search was
concluded in April 2019.

5.1.2 Inclusion and exclusion criteria

In the current search, we focused on articles that (1) were
peer reviewed publications (journal articles or full paper
conference proceedings) and (2) at least had the title and
abstract in English. This screening resulted in 656 titles
for the original DOSPERT and 268 titles for the revised
DOSPERT, of which the full texts were examined for further
eligibility. We selected studies that (1) used the DOSPERT
scales or subscales; (2) were empirical studies using original
data sets; (3) reported exact Cronbach’s @ value(s); and (4)
used the original scale without modifying, adding or deleting
any items. The study selection process is presented in Figure
1. Among the 924 titles, 90 publications met the inclusion
criteria and were retained for the final analysis. The 90
publications reported 104 independent studies with a total of
465 « values.
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Google Scholar
Search Results: 892
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Revised DOSPERT
Google Scholar
Search Results: 412

l

Excluded
unpublished
records: 118

Original DOSPERT . EXC'“Ede?. A
Published records: 720 non-Engiis
records: 64

Excluded non-
— English
records: 26

Revised DOSPERT
Published records: 294

Original: 656
Revised: 268

Records for full text screening:

Excluded duplications, not
.| using original DOSPERT
and not reporting
Cronbach’s alpha: 830

Empirical studies: 94

Excluded due to

Final included studies: 90

A4

imprecise alpha
values: 4

Figure 1: Flow of screening studies.

5.1.3 Coding procedures

The Cronbach’s as were obtained for the total scale as well
as for the subscales when reported in the studies. For the
465 « values, the following scale related variables were ex-
tracted and coded: (a) scale rating aspect (risk-taking, risk
perception, or expected benefits); (b) domain/subscale; (c)
DOSPERT version (original or revised); and (d) number of
Likert scale points. In addition, the following sample fea-
ture variables were extracted and coded: (e) sample type
(e.g., student, community or specific profession); (f) sample
size; (g) proportion of males (% male) in the sample; (h)
language version (English version or non-English version);
(i) the mean (or median)? age of participants; and (j) sample
mean scale average scores.

For studies of which details were not reported, attempt was
made by email contact with the authors to obtain the missing
values such as mean age, language version, total scale «
value and proportion of male participants. Emails were sent

2Four studies reported median rather mean age (Brooks & Clark, 2019;
Golub 2014; Weber et al., 2002; Weller et al., 2015). We used the median
as an approximation to characterize the sample mean age.
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to the corresponding authors for the request of details. If the
authors did not respond in 3 weeks, a follow up email was
sent to the corresponding author and the coauthors of the
article. Missing values in the present study were excluded
pairwise in the data analysis.

The first author developed the coding manual. The second
author (first coder) and a trained research assistant (second
coder) completed the extraction and coding of the included
studies. The first author examined the coding results, and
rechecked all studies for any inconsistency between the two
coders to resolve potential coding errors. The final intercoder
agreement was satisfactory, with weighted Cohen’s Kappa
coefficients all above 0.95 for all categorical moderators. The
final disagreed entries were resolved by discussion among
authors and coders.

5.1.4 Data analysis

Because the a value is a doubly bounded variable and does
not follow a normal distribution, the raw « values are not
appropriate for being directly modeled by meta regressions
that are based on normal distribution. Therefore, Bonett
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(2002)’s formula, T = —In(1 — «), was used to transform
the « values such that the transformed values were mono-
tonically increasing with the raw @ values. The amount of
heterogeneity was estimated via Restricted Maximum Like-
lihood Estimators due to its reasonable properties such as low
bias and being suitable for both small and large study sizes
across various data conditions (Langan et al., 2019). Sam-
pling variance (for testing the significance of heterogeneity)
was estimated using the scale length (i.e., number of items
in a scale) and sample size: v = 2m/((m — 1)(n — 2)), where
v is the sampling variance, m is the scale length, and n is the
sample size. The Q statistic (Cochran, 1954) was used to ex-
amine the significance of the heterogeneity between studies.
The Q statistic is a weighted sum of the squared deviations
(from the overall effect) of individual studies’ effects with
the weighting function being the inverse sampling variance

2
Q=3 (yv__y)
u is the overall effect across studies and k is the number of
studies. As the Q statistic is influenced by the number of
studies included in the meta-analysis, I index and H? statis-
tic (Higgins & Thompson, 2002) were also used to quantify
the heterogeneity. 12 index, 12 = 2=%*L represents the
percentage of the observed total between-study variability
being accounted for by the true between-subject variability
rather than by the sampling error (Huedo-Medine, Sdnchez-
Meca, Marin-Martinez & Botella, 2006). The value ranges
from O percent to 100 percent, with a higher value indicating
less influence of sampling error in estimating the hetero-
geneity. Finally, H? index H> = ;2 represents the ratio of
the observed total between-study variability to the amount
of sampling variance, with greater value indicating greater
heterogeneity.

We first used random-effects models to report overall
weighted « values for different scales, and for different
subgroups (e.g., different sample types). The random-
effect model has a formulation, y = u + u; + e¢;, where
u; ~ Norm(0,7%) is deviation of the individual study ef-
fect and the overall effect, and is the ¢; ~ Norm(0, 0'2)
sampling error. We then applied mixed effects models to
evaluate if each moderator variable significantly moderated
the @ values. The mixed-effects model has the formula-
tion, y = u + 3, Bjx;j + u; + e;, where 3, B;x;; is the linear
combination of j* moderator x; 7 and its regression coeffi-
cient ;. Knapp and Hartung’s adjustment was applied to
estimate standard errors and to construct the omnibus test
for the significance of a mix-effects model (Knapp & Har-
tung, 2003; Viechtbauer, Lopez-Lépez, Sdnchez-Meca &
Marin-Martinez, 2015). We reported the model coefficient,
F statistic for testing significance, and R> (amount of hetero-
geneity accounted for) for each moderator variable.

Publication bias was assessed using funnel plot and Begg
and Mazumdar’s rank test (Begg & Mazumdar, 1994). Begg
and Mazumdar’s rank test is based on Kendall’s rank cor-

, where y; is the individual study’s effect,
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relation between the standardized transformed a values and
the sampling variance. A significant test result indicates that
the selection of the publication is dependent on the observed
a values and therefore indicates a publication bias. Poten-
tial outlier cases were assessed using six outlier detection
statistics recommended by Viechtbauer and Cheung (2010),
including standardized residuals, Cooke’s distance, DFFITS
values, DFbetas, leave-one-out test for amount of residual
heterogeneity and for statistics for the test of heterogeneity,
and covariate ratio under the random effect model frame-
work. A case was identified as an outlier if it was found to
be influential by all six detection methods.

Finally, to examine the intercorrelations among subscales,
Fisher’s transformation was used to transform correlation
coefficients to normalized z values (Field, 2001). Sampling
variance was estimated based on the sample size. We carried
out random effects models to estimate the mean correlations
and their confidence intervals of the 10 paired correlations
among the five subscales. All analyses were carried out in
R program 3.6.2 for Windows using the ‘metafor’ package
version 2.1-0 (Viechtbauer, 2010) and the ‘psych’ package
(Revelle, 2017).

5.2 Results
5.2.1 Study characteristics

The 90 publications reported 104 independent stud-
ies/samples with a total of 30,109 participants. Sample sizes
ranged from 30 to 2157 with a median of 205. Forty-eight
studies used student samples, 52 used non-student samples
(including 43 community samples, four professional sam-
ples3, two psychiatric patient samples and three forensic sam-
ples), and four had samples that were a mixture of students
and community participants. In the follow data analysis, the
community samples and professional samples were coded
as non-student (normal population) samples to be compared
with the 48 student samples in later sample type analysis.
We did not include the patient and forensic samples due to
their small numbers.

The mean proportion of males was 46% (k = 101 studies
reported the gender composition). The sample size weighted
mean age was 27.96 (k = 94 studies reported mean or me-
dian age of the participants). Ninety-nine studies reported
the language version the DOSPERT was employed in, with
72 of these studies employing the English version of the
DOSPERT. Among the samples that used non-English ver-
sions, the top three languages were German (k = 7), Chinese
(k =5) and Spanish (k = 4).

We also explored the dependence among the study charac-
teristic variables, which can shed light on findings about the

3Professional samples are those in a single occupation type. The four
professional samples included farmers, certified park and recreation profes-
sionals, military personnel and bank investment traders.
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TasLE 1: Correlations of characteristic variables of the included studies

Version Likert =~ Sample type Language Age Sample size Male%

Version 97 95 94 89 95 90
Likert .99™ 99 104 93 91 99
Sample type .28 .10 101 88 85 97
Language -.31 -.08 —.44* 97 95 94
Age .04 -.01 92 -.18 92 93
Sample size 2 .16 27 -.02 .04 101
Male% .16 12 28 -.19 .19 .06

Note. The lower diagonal are correlation coefficients, the upper diagonal are number of studies
included in the analysis. For Version, the base group is the original DOSPERT and the comparison
group is the revised DOSPERT. For sample type the base group is student and the comparison group
is non-student. For language, the base group is English and the comparison group is non-English.

*p<.001;* p <.05.

shared effects or moderation effects of some variables. We
used polychoric correlations for paired binary variables, bis-
erial correlations for paired binary and continuous variables,
and Spearman correlation for paired continuous variables.
Table 1 shows the correlations among the variables. For
the scale relevant variables, we found a strong correlation
between measurement version and the Likert point (r = .99,
p < .001), as most studies using the revised DOSPERT en-
dorsed the recommended 7-point scale (71 out of 77 studies)
while all studies using the original DOSPERT endorsed the
5-point scale (n = 21).

With regards to the dependence among the sample char-
acteristic variables, the sample type was strongly associated
with the mean/median age of the sample (r = .92, p < .001),
where the non-student samples were predominantly older
than the student samples. In addition, non-student samples
had significantly higher mean sample size (r = .27, p < .05),
and proportion of males than the student samples (» = .28, p
< .05).

For the included 465 a values, 324 were based on rat-
ings of risk-taking tendency, 47 were on ratings of expected
benefits and 94 were on ratings of risk perception. Ninety-
one a values were based on the original DOSPERT and 374
were based on the revised DOSPERT. The number of « val-
ues for the ethical, financial, health, recreational, social and
DOSPERT total were, 79, 65, 85, 81, 86 and 69, respectively.
The frequency distribution of the @ values for the different
subscales/total scales were not significantly different across
the three rating aspects, )(2 = 2.75, df = 10, p = .987, nor
between the two DOSPERT versions, )(2 =5.50,df =5,p =
.358.

A total of 444 « values had information on the number
of Likert scale points, and 341 values were based on 7-point
Likert scale, of which all were using the revised DOSPERT.
On the other hand, 103 values were based on 5-point scale,
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of which most (n = 82) were using the original DOSPERT.

5.2.2 Missing value influence

Among the variables, three had more than 15 missing values
for all subscales and more than 5 per subscale: Likert points
(total missing n = 21), mean/median age (total missing n =
49), and total scale score average (total missing n = 108).
Single factor meta-regression was used to assess the impact
of these missing values on the a values. There was no
significant difference between the estimated @ values for all
subscales between the studies with missing information and
studies without missing information for all three types of
missing information.

5.2.3 Publication bias

Figure 2 displays the funnel plots for the DOSPERT total
and subscales. The rank test for testing the symmetricity
of the plots suggested that no asymmetry was detected for
DOSPERT total and subdomains. There is no evidence of
publication bias in terms of the reported « values.

5.2.4 Influential case detection

Visually inspecting the funnel plots in Figure 2 revealed
several potentially influential cases (e.g., the far right side
in the ethical domain plot). We examined the potentially
influential cases for DOSPERT total and subscales via six
outlier detection methods. Using the data including all rating
aspects, one case was identified as highly influential (being
influential for all six detection methods): the risk perception
rating of the ethical domain (@ = .92) in Weller, Ceschi, and
Randolph (2015). The influential case detection was also
carried out separately for the risk-taking and risk perception
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Ficure 2: Funnel plot of the transformed a coefficients for DOSPERT total and subscales.

aspects.* A further three cases were identified as highly
influential in the risk perception aspect: the social (@ = .78)
and recreational (@ = .88) domains in Weller et al. (2015),
and the social domain (@ = .83) in Blais and Weber (2006).

To test the sensitivity and robustness of the meta-analysis
results, all moderation analyses were performed both in-
cluding and excluding the influential cases. Results were
reported with the cases if inclusion of the cases did not
influence the significance of the moderation. Results were
reported without the cases if the inclusion of the cases signif-
icantly impacted the conclusion of the moderation (i.e., from
a statistically significant result to non-significant result, or
vice versa).

5.2.5 Descriptive results

Weighted « values for different subscales Table 2 shows
the estimated « values, heterogeneity and Q statistics for
the total and subscales of DOSPERT. The « value for the
DOSPERT total scale was .87 (95% CI = [.86, .87]). The

“Expected benefits was not tested due to the small number of studies
within each subscale.
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«a values for subscales ranged from .68 (social domain; 95%
CI = [.66, .70]) to .80 (recreational domain; 95% CI = [.79,
.82]). Q statistics were significant for all scales, indicating
significant heterogeneity among the @ values across studies.
Means and confidence intervals (ClIs) of weighted as for
DOSPERT total and subscales across moderator variables
are presented in Figure 3.

Weighted « values for scale aspects, versions, and rating
points Table 3 shows the estimated @ values for the total
and subscales of DOSPERT based on scale aspect. The «
values for DOSPERT total were .86, .89 and .87, for risk-
taking, risk perception and expected benefits, respectively.
Among the subscales, the risk-taking scale of the social do-
main had the lowest @ value (o = .67), while the expected
benefits scale of the financial domain had the highest value
(a = .85).

Table 3 also shows the estimated a values for the two
versions of the DOSPERT. The a values were similar (i.e.,
difference < 0.01) between the two versions for the financial,
recreational and total DOSPERT scales. However, the «
values for the ethical domain were substantially lower in
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TABLE 2: Mean weighted as for DOSPERT and subscales.

Scale k Mean 95% CI 72 Q p I H?
Total 69 .87 .86-.87 .04 384.80 <.001 83.72 6.14
Ethical 79 73 71-75 .11 1483.20 <.001 94.05 16.80
Financial 65 .78 .76-.80 .09 818.72 <.001 91.72 12.08
Health 85 .71 .69-72 .04 538.89 <.001 84.73 6.55
Recreational 81 .80 .79-.82 .06 869.75 <.001 89.92 9.92
Social 86 .68 .66-.70 .06 681.52 <.001 88.94 9.04

the revised DOSPERT (a = .71) compared to the original
DOSPERT (a = .81).

With regards to the estimated « values for different Likert
scales, the a values were similar for the financial, recreational
and total scale between the 5-point and 7-point versions,
while a values for the ethical and social domains were lower
for the 7-point scale than for the 5-point scale. This is
partially due to the fact that Likert scale use depended on the
DOSPERT version used.

Weighted as values for sample characteristics. Table 4
shows the estimated o values for the total and subscales
of DOSPERT for student and non-student samples. The
DOSPERT total « values for student and non-student sam-
ples were .86 and .87, respectively. The a values for different
subscales ranged from .71 (social and health domains) to .81
(recreational domain) for the nonstudent samples. The «
values were slightly lower for the student samples, ranging
from .64 (social domain) to .80 (recreational domain).

Table 4 also shows the estimated @ values for the total
and subscales of DOSPERT for English and non-English
speaking samples. The a values for DOSPERT total were .87
and .86 for the English and non-English speaking samples,
respectively. The a values for different subscales ranged
from .69 (social domain) to .81 (recreational domain) for
the English-speaking samples. The « values were slightly
lower for the non-English speaking samples, ranging from
.66 (social domain) to .78 (recreational domain).

5.2.6 Moderation analysis

Single factor models —subscales  Single factor mix-effects
models were carried out to examine if the « values differed
significantly across the five subscales of the DOSPERT. Re-
sults suggested that the  values differed significantly across
subscales (k = 394, F(4, 391) = 38.13, p < .001, R* = .31).
Using the ethical domain as the base comparison group, the
recreational (b = 0.31, p < .001) and financial (b = 0.19, p
< .001) domains had significantly higher @ values than the
ethical domain, while the social domain (b =—-0.17, p < .001)
had significantly lower « values than the ethical domain.
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Further analyses were carried out for the risk-taking, risk
perception and expected benefits aspects separately. Results
suggest similar findings for all ratings aspects. That is, the
a values differed significantly across subscales for all rating
aspects (F(4, 269) = 34.86, p < .001, R> = .384; F(4,71) =
4.26, p = .004, R?> = 221; F(4, 37) = 8.61, p < .001 , R> =
0.445 for risk-taking, risk perception and expected benefits
aspects, respectively). The a values were similar between
social, ethical and health domains, but all three were lower
than the financial and recreational domains.

Single factor models — scale characteristics across sub-
scales Single factor mix effects meta regression analy-
ses were carried out to examine how the a values of
DOSPERT scales were influenced by the scale aspect, ver-
sion of DOSPERT and the number of Likert rating points
for each subscale. Table 3 shows the model results. The
a values were significantly different across the rating aspect
for the financial domain (k = 65, F = 6.02, p = .004), health
domain (k = 85, F = 6.81, p =.002) and DOSPERT total
(k =69, F =457, p =.014), accounting for 16.1% and
13.9% and 13.3% of the heterogeneity in the data, respec-
tively. As shown in Table 3, the financial domain had higher
a estimates for expected benefits (@ = .85) than both risk
perception and risk-taking (@ = .77). By contrast, the health
domain had higher « estimates for risk perception (a = .75)
than for risk-taking (@ = .69) or expected benefits (@ = .72).
DOSPERT total had higher o estimates for risk perception
(a = .89) than for risk-taking (@ = .86).

The DOSPERT version also had significant moderation
effects on the a values for the ethical subscale (k = 79, F
= 27.88, p < .001), accounting for 27.7% of heterogeneity
in the data. The a values for the ethical subscales were
significantly lower for the revised DOSPERT than they were
for the original DOSPERT. The scale version effect was also
partially reflected in the effect of the Likert point, where
the Likert point also accounted for a significant amount of
heterogeneity in the ethical domain (k = 76, F = 20.93, p <.
001).
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Ficure 3: Means and Cls of weighted as for DOSPERT total and subscales across moderator variables. Shapes represent
different moderator variables: Blank squares = scale aspect; vertical bars = sample type; black squares = measure version;

triangles = likert point; circles = language.

Single factor models — sample characteristics Table 4
also shows the single factor meta-analysis results for the var-
ious categorical sample characteristic factors and Table 5
shows results for the continuous sample characteristic vari-
ables. a values were significantly moderated by sample type
for the social domain (k = 78, F = 16.13, p <. 001), ac-
counting for 20.3% of heterogeneity. The student samples
generally had lower a estimates on the social domain than
the non-student samples. A related finding was reflected in
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the moderation effect of the mean/median age of the samples
(see Table 5), where the higher mean/median age of the sam-
ple is associated with higher « values for the social domain
(k=77,F =6.52,p=.013, R? = 0.100).

The language of the samples had a significant moderation
effect on the alpha values of the recreational domain (k =
81, F = 6.93, p =.01, R* = .073). English speaking samples
generally had higher « estimates on the recreational domain
than the non-English speaking samples. For the continuous
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TaBLE 3: Mean as for different subscales across scale moderator levels and moderation test results.

Subscale Variable rating aspect k Mean 95% CI F R?

Ethical Expected benefit 9 74 .68-79 F(2,76)=0.49 .000
Risk perception 16 .75 .70-79 p =.615
Risk taking 54 72 70-75

Financial Expected benefit 5 85 .81-.89 F(2,62)=6.02 161
Risk perception 14 77 .73-80 p =.004
Risk taking 46 77 71579

Health Expected benefit 8 .72 .66-77 F(2,82)=6.81 139
Risk perception 15 .75 .72-78 p=.002
Risk taking 62 .69 .68-.71

Recreational Expected benefit 9 82 .79-85 F(2,78)=2.72 .058
Risk perception 17 .78 .75-.80 p=.072
Risk taking 55 .81 .79-.82

Social Expected benefit 11 .69 .62-74 F(Q2,83)=1.74 .012
Risk perception 18 .71 .68-.74 p=.182
Risk taking 57 .67 .65-.69

Total Expected benefit 5 87 .86-.88 F(2,66)=4.57 133
Risk perception 14 .89 .87-90 p=.014
Risk taking 50 .86 .85-.87

Ethical Revised version 61 .71 .68-73 F(1,77)=27.88 277
Original version 18 .81 .77-.84 p <.001

Financial Revised 59 .78 .76-.80 F(1,63)=0.28 .000
Original 6 77 .71-81 p=.599

Health Revised 67 71 .69-73 F(1,83)=1.29 .005
Original 18 .69 .66-.72 p=.259

Recreational Revised 65 .81 .79-82 F(1,79)=0.14 .000
Original 16 .80 .77-.82 p=.714

Social Revised 67 .69 .67-71 F(1,84)=1.70 .002
Original 19 .66 .62-.70 p=.195

Total Revised 55 .87 .86-.87 F(1,67)=0.23 .000
Original 14 .87 .85-.89 p=.636

Ethical 5 point scale 21 79 .76-.82 F(1,74) =20.93 226
7 point scale 55 .70 .68-.72 p <.001

Financial 5 8§ 77 .73-81 F(1,60)=0.18 .000
7 54 .78 .76-.80 p=.676

Health 5 21 .69 .67-72 F(1,80)=0.85 .000
7 61 .71 .69-.73 p =.360

Recreational 5 19 .80 .78-.82 F(1,76)=0.06 .000
7 59 .80 .79-.82 p=.801

Social 5 22 .66 .62-70 F(1,81)=147 .000
7 61 .69 .67-71 p=.23

Total 5 12 88 .87-89 F(1,61)=2.42 .014
7 51 .87 .86-.87 p=.125

Note. Significant results are in bold. * Signifies that results are based on when outliers
were excluded.
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TaBLE 4: Mean « values for different subscales across sample moderator levels and moderation test results.

Subscale Variable k Mean 95%CI F R?

Sample type

Ethical Student 35 .71 .68-74 F(,70)=1.78 .013
Nonstudent 37 .74 .71-.77 p=.186

Financial Student 27 .78 .75-81 F(1,56)=0.02, .000
Nonstudent 31 .78 .76-.80 p =.880

Health Student 35 .70 .68-72 F(1,75)=0.26 .000
Nonstudent 42 .71 .68-.73 p =.609

Recreational ~ Student 32 .80 .78-.82 F(1,71)=0.36, .000
Nonstudent 41 .81 .79-.82 p =.551

Social Student 35 .64 .61-.67 F(1,76)=16.13 .203
Nonstudent 43 .71 .69-.73 p <.001

Total Student 38 .86 .85-.87 F(1,64)=1.97 .000
Nonstudent 28 .87 .86-.88 p=.166

Language

Ethical English 58 .74 .72-76 F(1,76)=0.28 .000
Non English 20 .72 .66-.77 p=.597

Financial English 50 .78 .77-80 F(1,63)=1.56 .008
Non English 15 .76 .70-.80 p=.216

Health English 65 .71 .70-73 F(1,83)=2.64 .021
Non English 20 .68 .65-.71 p=.108

Recreational ~ English 55 .81 .80-.83 F(1,79)=6.93, .073
Non English 26 .78 .75-.81 p=.010

Social English 62 .69 .67-71 F(1,84)=198 .015
Non English 24 .66 .61-.70 p=.163

Total English 47 .87 .86-88 F(1,62)=133 .007
Non English 17 .86 .84-.88 p=.254

Note. Significant results are in bold. Sample type tests were based on
the comparison between student and non-student sample (community and
professional) only.

sample characteristics, the proportion of males in the sample
had a significant and positive association with a estimates
for the DOSPERT total and health domain, accounting for
13.3% and 7.2% amount of heterogeneity, respectively. Fi-
nally, sample size had a slightly smaller effect on the alpha
values for the financial domain, accounting for 5.2% of the
heterogeneity. Larger sample size was associated with higher
a values for these domains.

Single factor models - risk-taking aspect Additional
analyses were carried out for the risk-taking aspect to ex-
plore the effect of scale and sample characteristics, as well
as the mean scale average scores. We did not analyze the re-
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sults of expected benefits due to many of the factors for these
results being based on less than 15 studies and therefore may
not be stable (Guolo & Varin, 2017). Results are shown in
Table 6. For the risk-taking aspect, most results were similar
to the results in the previous section. Additionally, however,
we found language had a significant moderation effect on the
social domain (k = 57, b = —0.24; F = 8.6, p = .005). The
a values for English speaking samples were significantly
higher than the non-English speaking samples for these two
domains. Finally, a small but significant effect was found for
Likert point on the DOSPERT total (k =44, b = -0.08; F =
4.85, p = .033). The 7-point scale had significantly lower «
estimates than the 5-point scale.
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TaBLE 5: Results of the meta-regression analysis by the continuous moderator variables.

Moderator variable  k; b F p R?
Ethical
Mean Age 70 .003 0.30 .588 .000
Sample size* 78 .02 2.26 .137 .017
Percentage of males 78 .278 1.42 .238 .006
Financial Mean Age 57 -.006 1.57 .215 .016
Sample size 65 .028 4.23 .044 052
Percentage of males 64 —.079 0.11 .744 .000
Health Mean Age 76 .000 0.00 .969 .000
Sample size 85 .014 3.40 .069 .004
Percentage of males 84 .327 5.53 .021 072
Recreational Mean Age 72 .000 0.00 .956 .000
Sample size 81 —-.001 0.01 .939 .000
Percentage of males 80 .127 0.49 .485 .000
Social Mean Age 77 .008 6.52 .013 100
Sample size 86 .005 0.24 .625 .000
Percentage of males 85 .307 2.96 .089 .043
Total Mean Age 64 .003 0.81 .371 .000
Sample size 69 .008 0.62 .434 .000
Percentage of males 66 .616 7.92 .007 133

Note. Significant results are bold. The degrees of freedom for each F statistic is 1 and &-1.
* signifies that results are based on when outliers were excluded.

5.2.7 Intercorrelations total scores was generally satisfactory (as > .80), regardless
of factors related to the scale and sample. However, the in-
ternal consistency of different domains was less satisfactory,
with the lowest average a value being .68 (social domain),

and varying depending on different factors.

A total of 28 publications reported correlations among sub-
scales. Table 7 displays the results of the random effect
models, including the estimated mean and confidence in-
tervals of these correlations across all rating aspects. The
mean intercorrelations among DOSPERT domains ranged

from 0.18 to 0.47. The ethical and health subscales had the 5.3.1 Internal consistency across domains

highest correlation (r = 0.47), followed by the recreational
and health subscales (» = 0.38). The social domain had rela-
tively low correlations with the other four domains (rs<0.3,
average r =0.21), while the other four domains had moderate
correlations with each other on average.

5.3 Discussion

The present study investigated the reliability of DOSPERT
across different samples and test settings. There was substan-
tial heterogeneity in the reported a values of the DOSPERT
across different studies, indicating the internal consistency
reliability of DOSPERT can depend on the test setting and
target populations. The internal consistency of DOSPERT
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We hypothesized that internal consistency measured by
Cronbach’s @ would be similar across different domains if
different domains have similar measurement accuracy. The
results showed that the average « values were substantially
different among different domains. The average alpha values
were significantly higher for the financial and recreational
domains (@ > .78) than for the health and social domains (@
<.71). The estimated social domain had the lowest weighted
a value (a = .68), especially when the scale was rated on the
risk-taking tendency aspect (o = .67). On the other hand, the
recreational domain had highest weighted o values regard-
less of the scale version and rating aspects. The pattern of
the a values seemed to be comparable to those reported in
Weber et al. (2002) and Blais and Weber (2006). Such pat-
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TaBLE 6: Significant moderators for risk taking and risk per-
ception aspects.

Moderator variable k;  b; F p R?

Risk Taking

Ethical

Measure version 54 -0.19 11.65 .001 .178
Likert point 51 -0.16 9.79 .003 .158
Health

Sample size 62 0.02 635 .014 .137
Percentage of males 61 0.33 5.64 .021 .123
Recreational

Language 55 -0.23 7.59 .008 .134
Social

Sample Type 52 -0.09 6.78 .012 .131
Language 57 -0.24 8.6 .005 .181
Total

Likert point 44 -0.08 4.85 .033 .067
Percentage of males 47 0.71 8.77 .005 .208
Risk Perception

Ethical

Measure version 16 -26 8.19 .013 .326
Likert point 16 -26 8.19 .013 .326

Note. The degrees of freedom for each F statistic
is 1 and k-1.

terns were also commonly observed in studies that used all
five subscales of the DOSPERT (e.g., Egelmen & Peer, 2015;
Highhouse et al., 2017; Jochemczyk et al., 2017; Johnson,
Wilke & Weber, 2005). However, authors of these studies do
not discuss the issue of heterogeneous internal consistency
reliability across domains.

It may be that the health and social domains contain items
that are more ambiguous and complex in terms of the poten-
tial outcomes and their likelihoods. Responses on the behav-
ioral tendency on those items may be influenced by a variety
of factors, including factors from other domains. For exam-
ple, the subject matter of three items in the health domain,
“Illegal drugs”, “Not wearing seatbelt”, and “Not wearing
helmet” can be related to both legal and ethical issues rather
than pure health and safety issues. A person who endorses
this item could either be risk-taking in the ethical domain or
risk-taking in the health domain. This is also reflected in the
strong mean intercorrelation between the ethical and health
subscales. On the other hand, items in the social domain
such as “Taking a job that you enjoy over one that is pres-
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tigious but less enjoyable” and “Speaking your mind about
an unpopular issue in a meeting at work” can be relevant
to risk regarding career and future financial security rather
than simple social risk. This means that not all items in the
health or social domains are exclusively influenced by the
single latent traits “health risk-taking”/“social risk-taking”.
Therefore, the factors other than “health risk-taking” or “so-
cial risk-taking” that influence item endorsement vary across
items within a domain, which results in greater measurement
noise for these two domains. As a consequence, the internal
consistency, which requires unidimensionality of a scale, is
diminished for these two domain subscales. By contrast,
items in the recreational domain were more uniform and all
related to extreme or outdoor activities. Generally, the bene-
fits were about excitement and sensation seeking (many items
overlapping with items on the Sensation Seeking Scale), and
risks were about personal health and safety issues. Simi-
larly, items in the financial domain all clearly have financial
outcomes. Thus, heterogeneity in item complexity could be
resulting in the observed variation in the internal consistency
measured by « values across different DOSPERT domains.

5.3.2 Scale factors on « values

The single factor moderator analyses for examining the scale
factors revealed that the moderation effects of different scale
characteristics depended on the domains/subscales. « val-
ues were found to be significantly variant across rating as-
pects for DOSPERT total, health and financial domains, sug-
gesting the expected benefit, perceived risk, and behavioral
engagement may not be equally coherent in terms of their
underlying latent factors. More specifically, for these three
(DOSPERT total, health and financial domains), the « val-
ues of the risk-taking aspect were the lowest among the three
aspects, which implies that the behavioral tendency in gen-
eral could be influenced by measurement noise more than
risk perception. For example, while participants may all
perceive health related risk in the health domain items; the
behavioral engagement can be influenced by factors other
than a single health risk-taking tendency trait. For example,
the item on “Wearing a seatbelt” is more constrained by legal
requirement, whereas “Walking home late at night in an un-
safe area of town” is largely constrained by if other options
are available or not.

The findings with regards to DOSPERT versions did not
support our hypothesis. The revised DOSPERT did not re-
sult in higher o values for most domains in comparison to
the original DOSPERT. In addition, the revised DOSPERT
of the ethical subscale had significantly lower a values than
the original DOSPERT. It should be noted that the items in
the ethical domain were more substantially modified in the
revised DOSPERT than other domains. More specifically,
the original DOSPERT had items that predominantly relate
to law enforced behaviors (e.g., forging a signature, shoplift-
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TABLE 7: Mean and confidence intervals of correlations between subscales.

Ethical Financial
Ethical 30
Financial 0.34 [0.30, 0.37]
Health 0.47[0.45,0.50] 0.30[0.27, 0.34]

Recreational 0.31 [0.28, 0.34]
0.20[0.14, 0.25]

0.32[0.30, 0.35]

Social 0.18 [0.14, 0.21]

0.23 [0.20, 0.26]

Health Recreational Social
42 42 30
42 30 42
30 42
0.38 [0.35, 0.41] 42

0.27 [0.24, 0.30]

Note. The lower left diagonal shows the mean and confidence intervals of the correlation estimates. The
upper right diagonal shows the number of correlations included in the meta analysis.

ing, etc). By contrast, items in the revised DOSPERT had
a mixture of law enforced behaviors and non-law enforced
behaviors that are constrained by social norms on morality
(e.g., revealing a friend’s secret). Thus, items in the revised
DOSPERT had more non-legal influence than the original
DOSPERT, and could be strongly influenced by individuals’
perception on the morality and social norms of a behav-
ior. In addition, half of the items in the revised DOSPERT,
“revealing a friend’s secret”, “leaving your young children
alone”, and “having an affair with a married man/woman”,
had more social risk involved than the other three behav-
iors that entailed legal considerations. This mixture of the
source influence resulted in a significantly lower internal
consistency of the ethical domain for the revised DOSPERT
as compared to the original DOSPERT. In addition, the scale
length of the revised DOSPERT is 2 items shorter than the
original DOSPERT, which means that the increasing hetero-
geneity in item content had a greater deteriorating effect on
Cronbach’s a values (Komorita & Graham, 1965).

5.3.3 Sample characteristic factors on o« values

The moderation effects of different sample characteristics
also depended on the domains/subscales. First, in terms of
the target populations, the sample type and mean sample
age had significant moderation effects on the alpha values of
the social domain. The a values were generally lower for
the student samples than for the non-student samples. This
finding could be due to the fact that several items in the social
domain were addressing work related issues, such as career
change and interaction with workmates/managers. Students
generally have less experience with the work environment
and may not be able to provide accurate ratings on those
items. This results in noisier rating patterns among student
samples than in non-student samples. This also implies
that the degree of familiarity with the item contents can
substantially influence measurement accuracy.

Next, language was found to have significant moderation
effects on the alpha estimates of the recreational domain and
the risk-taking aspect of the social domain, of which the
a estimates were higher for the English speaking than for
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the non-English speaking samples. In addition to the pos-
sible translation issues, items in both the recreational and
social domains can be related to social and cultural con-
texts. There is an extensive literature in tourism markets that
demonstrates substantial cultural differences in the perceived
risk of recreational and sensation seeking activities (Lepp &
Gibson, 2008; Pizam et al., 2004). Most of the activities
in the recreational domain are more popular among partici-
pants in Euro-American countries than participants in Asian
countries. The « estimates were notably low for the Chinese
samples (e.g., @ = .67 in Cheung, Wu & Tao, 2016; @ = .55 in
Wichary, Pachur & Li, 2015), as activities in the recreational
domain are less familiar and available to participants in Asian
countries. For the risk-taking aspect of the social domain,
the finding is not surprising as social behaviors are highly
dependent on social and cultural context. Item endorsement
can be highly influenced by participants’ perceived social
norms other than individual risk-taking tendency.

In terms of gender proportion, samples with lower propor-
tions of males had lower a estimates for the DOSPERT total
and health domains, suggesting that the level of measure-
ment error was higher among females than among males.
One possible explanation is that risk-taking attitudes among
females are more likely to be confined by social and envi-
ronmental factors, such as appropriate gender role behaviors
(Byrnes, Miller & Schafer, 1999). Thus, the tendency to
conform to social norms may create additional measurement
errors among females. The accuracy of items may also be
influenced by gender differences in their familiarity with the
item (e.g., females may have less experience “Riding a mo-
torcycle” than males do).

5.3.4 Intercorrelations

The results regarding the intercorrelations among the do-
mains suggests all domain factors relate to each other to
some degree. Despite this, the moderate correlations among
the domains indicates that different domains are still inde-
pendently assessing domain specific risk-taking tendency.
However, we also found that the overlaps among domains
were not homogenous, ranging from a strong overlap be-
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tween the health and ethical domains, to a relatively weak
overlap between the social and financial domains. As dis-
cussed earlier, the item ambiguity in the health domain may
contribute to the high correlation between the health and
ethical domains. The overlaps among other paired domains
may also be contributed to by the common measurement er-
rors (i.e., survey questions with single item direction) or item
domain contamination. Thus, whether the overlaps among
the domains suggest a common underlying construct —a gen-
eral risk-taking tendency — requires more work to be done
on reducing item ambiguity to better differentiate the five
domains.

5.3.5 Theoretical implications

The most important finding from this study is the hetero-
geneity of the internal consistency reliability across domain
subscales. One major issue for such heterogeneity is that the
five “domains” are never clearly defined in both the original
and revised DOSPERT. It is unclear to what extent a risk can
be called a social or health risk, and to what extent behavior
will exclusively entail a social or health risk. Unclear defi-
nitions result in ambiguity in item selection and scale con-
struction. The issue of unclear domain definitions is further
reflected by the varying internal consistency across samples
as a function of sample characteristics. The face validity
of items in each domain in the original Weber et al. (2002)
study seem more based on researchers’ perspectives rather
than on empirical evidence (that is, what lay people actually
perceive as “domain specific risks”). While there is perhaps
a high consensus on the nature of risk in the financial domain
(e.g., potential monetary/financial loss), consensus may be
more difficult to achieve regarding whether a behaviour can
be called a social or health risk.

In addition, without clarifying the measurement issue in
terms of scale construction, the observed heterogeneity may
also challenge the concept of “domain specificity” in risk-
taking. If some domains, such as the social and health
domains, are naturally more ambiguous, complex, and can be
more influenced by factors other than the risk attitude toward
that specific domain, “domain-specific risk taking”, at least
for these domains, may be a product of the way people are
perceiving and integrating multiple cues in those situations
rather than a reflection of a single “domain-specific” risk
attitude.

5.3.6 Practical implications and limitations

While completely eliminating measurement error is not pos-
sible at the current stage, researchers should be aware of and
perhaps utilize the reliability information. With regards to
the variability of the reliability estimates across domains,
researchers need to be cautious when drawing conclusions
by comparing risk-taking across domains. The direct com-
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parison of two domains (i.e., non-weighted or non-corrected
scores) is based on the assumption that the measurement er-
rors are homogenous across individuals and domains. When
comparing risk taking tendencies measured by two domain
subscales in terms of their correlates with a criterion or ex-
ploratory variable, researchers should be aware that the ob-
served correlation coeflicients could be attenuated differently
if the two domain subscales have different levels of reliabil-
ity. According to the attenuation effect in the classical test
theory (Lord & Novick, 1968), a reliability at 0.8 (e.g., the
recreational domain subscale) could resultin 1-v0.8 ~ 10%
attenuation of the observed correlation, while a reliability at
0.68 (e.g., the recreational domain subscale) could result
in 1 — v0.68 ~ 17% attenuation (Schmidt & Hunter, 1999).
Researchers should consider correcting the distorted correla-
tions (e.g., use structural equation modelling) or factor in the
different reliability estimates when attempting to compare
different domains.

Next, the varying « values may imply varying dimension-
ality across domains and subsets of items within a domain
(e.g., social) can be the result of both the dominant fac-
tor (e.g., social risk taking) and secondary factors that are
independent of the dominant factor. Researchers may con-
sider using factor analysis to extract the dominant factor (the
shared variance among all items in that domain) for each do-
main to reduce the influence of other factors as an alternative
to the raw scores.

Furthermore, the internal consistency of some domain
scales was higher for samples that were comprised of the
general community, English speaking samples, higher pro-
portion of males, and larger sample sizes. This implies that
the measurement accuracy of some specific domains may
depend on the population and test setting. Thus, researchers
should be careful when comparing the raw scores of specific
domains across groups. Researchers are recommended to
carry out multi-group measurement invariance before mak-
ing such comparisons across groups.

As we discussed earlier, factors that can influence the re-
liability of the DOSPERT include familiarity of the item
contents and unidimensionality of the items in terms of do-
mains that are involved. Without modifying the DOSPERT,
future studies could consider measuring item familiarity as a
covariate to control for the influence of familiarity on score
reliability. Future development of the DOSPERT as a scale
may consider revising some items for better domain clarifi-
cation. The DOSPERT may be improved by having clearer
wording to restrict the domains that may be involved in a
single item and thereby reduce domain contamination.

In addition, we found the intercorrelations among domain
scales were not homogeneous across all pairs of domains.
The health domain was found to be highly correlated with
the ethical domain, suggesting that some more work needs
to be done in differentiating the two domains. The shared
variance of the two domains may restrict the conclusions that
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can be drawn from either “health” or “ethical” risk attitudes.
Researchers who use the current version of DOSPERT can
consider using the regression method of extracting the shared
and independent components of the two scales, and examine
how these shared and independent components of the two
scales are associated with the outcome variables of interest.

Some limitations should be noted. First, the results re-
garding the influence of language may be limited as a result
of the smaller number of studies among non-English samples
than English samples. In addition, the use of English versus
non-English languages of the scale as an approximation of
cultural context is restricted. Some studies used the English
scale in non-English speaking samples (e.g., Macau students
in Cheung, Teo & Hue, 2015 and Hong Kong students in Li,
Hamamura & Adams 2016), while the non-English language
samples had greater heterogeneity with a mixture of Asian
and European languages. We encourage more research to
be carried out among non-English speaking samples, using
the native language for the target sample. Second, we only
addressed the internal consistency reliability measured by
Cronbach’s a. Future research may consider other forms of
reliability and sources of validity, such as the test-retest reli-
ability of the DOSPERT. Some previous studies (e.g., Frey et
al., 2017) have demonstrated high test-retest reliability (r >
0.6) in a European population. Researchers are encouraged
to explore how such test-retest reliability can be replicated
in other populations.

The use of Cronbach’s « as a measure of internal consis-
tency of DOSPERT might also be limited. The inspection of
the general distribution of the mean total scores of DOSPERT
subscales reveals that most domains have a distribution that
is right skewed — evidence that most samples had risk averse
tendencies, with overall ratings clustering around “unlikely”.
A Cronbach’s « that is based on Pearson’s correlations can
be biased when the data is highly skewed. We encourage the
use of alternative measures of internal consistency, such as
McDonald’s omega, when assessing the internal consistency
reliability of DOSPERT.

Furthermore, we did not investigate other sources of va-
lidity from the internal structure perspective, such as mea-
surement invariance. Measurement invariance is a statistical
property that indicates whether the same construct is being
measured across different groups. Our explanations on the
findings of cross-group variation of the internal consistency
reliability is based on the assumption that the DOSPERT is
still capturing the latent variable risk-taking, but with differ-
ent levels of accuracy across groups. We encourage future
studies that use DOSPERT, especially across groups, to test
measurement invariance as the initial step of testing the va-
lidity of DOSPERT.

In conclusion, the current study is the first study that has
used meta-analysis to explore the internal consistency of
DOSPERT across populations and study settings. Overall,
our study revealed that the internal consistency varied sub-
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stantially across different domain subscales and depended on
both scale and sample characteristics.
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