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El presente estudio tuvo el propósito de validar con adolescentes 

peruanos dos Escalas Breves de Búsqueda de Sensaciones: el de ocho 

ítems (BSSS8; Hoyle, Stephenson, Palmgreen, Lorch, & Donohew, 

2002) y el de cuatro ítems (BSSS4; Stephenson, Hoyle, Slater, & 

Palmgreen, 2003). Los cuestionarios se aplicaron a 618 adolescentes 

que participaron voluntariamente, de 13. 6 años de edad promedio, de 

diferentes niveles de estudios de la secundaria, de colegios de gestión 

estatal y privada, pertenecientes a un distrito del sur de Lima. Se 

analizó la estructura interna de ambas versiones breves a través de tres 

modelos: unidimensional (M1), dimensiones relacionadas u oblicuas 

(M2) y el modelo bifactor (M3);  los resultados hallados indican que 

ambos instrumentos tienen una sola dimensión que representa mejor 

la variabilidad de los ítems, hecho que puede ser explicado tanto por 

la complejidad del concepto como por la pequeña cantidad de ítems 

que representan a cada factor; aspecto que se potencia en el BSSS4; la 

fiabilidad cae dentro de los niveles que los estudios anteriores hallaron 

(Alfa: BSSS8= .745 y BSSS4= .643) y (Coeficiente Omega: .747 del 

BSSS8 y .651 del BSSS4) los mismos que se consideran adecuados para 

el tipo de instrumentos estudiados. A partir de la correlación entre 

ambos instrumentos, se encontró que existen niveles satisfactorios de 

equivalencia entre el BSSS8 y BSSS4. Se recomienda sin embargo que 

el BSSS4 se utilice fundamentalmente para trabajos de investigación y 

con propósitos de describir poblaciones.

Palabras clave: búsqueda de sensaciones; adolescente; estructura 

interna; validación; fiabilidad; equivalencia.

This research intended to validate two brief scales of sensations 

seeking with Peruvian adolescents: the eight item scale (BSSS8; Hoyle, 

Stephenson, Palmgreen, Lorch, & Donohew, 2002) and the four 

item scale (BSSS4; Stephenson, Hoyle, Slater, & Palmgreen, 2003). 

Questionnaires were administered to 618 voluntary participants, with 

an average age of 13.6 years, from different levels of high school, 

state and private school in a district in the south of Lima. It analyzed 

the internal structure of both short versions using three models: a) 

unidimensional (M1), b) oblique or related dimensions (M2), and 

c) the bifactor model (M3). Results show that both instruments have 

a single dimension which best represents the variability of the items; 

a fact that can be explained both by the complexity of the concept 

and by the small number of items representing each factor, which 

is more noticeable in the BSSS4. Reliability is within levels found 

by previous studies: alpha: .745 = BSSS8 and BSSS4 =. 643; omega 

coefficient: .747 in BSSS8 and .651 in BSSS4. These are considered 

suitable for the type of instruments studied. Based on the correlation 

between the two instruments, it was found that there are satisfactory 

levels of equivalence between the BSSS8 and BSSS4. However, it is 

recommended that the BSSS4 is mainly used for research and for the 

purpose of describing populations.

Keywords: Sensation Seeking; Adolescents; Internal Structure; 

Validation; Reliability; Equivalence.
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Zuckerman (1981) began to investigate sensation 
seeking (SS) in the early 1960’s and the first ins-
trument designed to measure it as an indepen-
dent construct was the SSS (Sensation Seeking 

Scale, Zuckerman, Kolin, Price & Zoob, 1964), revised in 
successive versions (II, III and IV). The last modification, 
the SSS-V (Sensation Seeking Scale, version V) proposed by 
Zuckerman, Eysenck and Eysenck (1978), is the most fre-
quently used in research (Carretero-Dios & Salinas, 2008). 
It has been adapted for use in different places and cultu-
res such as Spain (Pérez & Torrubia, 1986), Italy (Maná, 
Faraci & Como, 2013; Primi, Narducci, Benedetti, Donati 
& Chiesi, 2011), Canada (Rowland & Franken, 1986) and 
Israel (Birenbaum & Montag, 1987). An extensive review 
can be found in Aluja, García and García (2004). A further 
version (SSS-VI) was later published by Zuckerman (1984) 
himself and used by Torki (1993) in an intercultural study 
of American and Kuwaiti populations.

The SSS-V has modeled the construction of other SS 
measures that partially adopted its structure or contents in 
order to study them in different populations. A well-known 
examples is the Arnett Inventory of Sensation Seeking 
(AISS) (Arnett 1994; Carretero-Dios & Salinas, 2008; Fe-
rrando & Chico, 2001), which demonstrated that the same 
construct was being measured. Recently, Palacios (2015) 
reported the psychometric properties of the Sensation 
Search Inventory for adolescents in Mexico (IBS-Mx) and 
found eight factors, including the four reported by Zuc-
kerman. Other instruments consider SS to be a personality 
factor, such as the ZKPQ (Zuckerman-Kuhlman Personality 
Questionnaire, Aluja et al., 2006; Aluja, Kuhlman, & Zuc-
kerman, 2010; Ledesma, Poó & Peltzer 2007), or the Im-
pulsive Behavior Scale (UPPS-P), the factorial structure of 
which covers SS (Candido, Orduña, Perales, Verdejo-Gar-
cía, Billieux, 2012).

Practical research problems led to the reduction in size 
of the instrument without loss of reliability or validity, with 
Madsen, Das, Bogen and Grossman (1987) developing 
the Short Sensation-Seeking Scale, derived from SSS-IV 
and composed of 10 ipsative items. Later, Hoyle, Stephen-
son, Palmgreen, Lorch and Donohew (2002) presented 
the Brief Sensation Seeking Scale (BSSS-8), derived from 
SSS-V and demonstrating good psychometric properties. 
This version was adapted to study Latino workers in North 
America (Stephenson, Velez, Chalela, Ramirez & Hoyle, 
2007). Subsequently, Stephenson, Hoyle, Palmgreen and 
Slater (2003) created a smaller scale of four items (BSSS-
4) for use in epidemiological studies or those in which SS 
is not the main construct. Its creators consider that both 
versions exhibit stable psychometric properties regarding 
gender and educational level, that their scores are concep-
tually related to those of more longer measures, and that 
despite the scale’s brevity, they lose very little of their pre-
dictive power and reliability.

The SSS-V, its adaptations and modifications were cen-
tred on the study of adolescent populations, with unsatis-
factory results given that the discriminatory power of the 
items was found to be low, structural stability unacceptable, 
and recovery of factors weak (e.g. Maná et al., 2013). Se-
veral reasons may underlie these problems: using content 
originally developed for adults with adolescents, using con-
cepts no longer socially relevant (Palacios, 2015), and the 
obtainment of moderately valid measures and low reliabi-
lities (for example, Kafry, 1982; Pérez, Ortet, Pla & Simó, 
1987; Russo, Lahey, Christ, Frick, McBurnnett, Loeber, 
Stouthamer-Loeber & Green, 1991; Russo, Stokes, Lahey, 
Christ, McBurnett, Loeber, Stouthamer-Loeber & Green, 
1993). These results limit the use of SSS-V with adolescent 
populations because it adds irrelevant variance to the cons-
truct, reduces the common variance among its items, and 
does not guarantee its intercultural replicability.

In order to overcome the criticism of SSS-V when 
applied to adolescents, instruments such as the Arnett Sen-
sation Seeking Inventory (AISS, Arnett, 1994) and others 
were developed, which contemplated, for example, the 
contents of the items (e.g. items that produce adverse reac-
tions, such as those related to drug use or sexual activity), 
the invalidity of the construct when compared to impulsi-
vity, the up-to-dateness of various item contents , the size 
of the instrument as well as the response format (Hoyle, et 
al., 2002; Jensen, Weaver, Ivic, & Imboden, 2011; Palacios, 
2012). Nevertheless, the stability of the psychometric pro-
perties of the AISS with adolescents of certain cultures still 
seems to be limitated in terms of reliability (e.g. Smorti & 
Guarnieri, 2013), a problem which is repeated in studies 
with adult populations (Carter-Dios & Salinas, 2008). In 
addition, Stephenson, Palmgreen, Hoyle, Donohew and 
Colon (1999) created a version with 20 items starting from 
two instruments that were designed for adolescents (Huba, 
Newcomb & Bentler, 1981; Zuckerman et al., 1978), with 
internal consistency reliability of 0.82 for the total score. 
However, the report on this instrument had two important 
weaknesses: it did not report the reliability of the sub-di-
mensions, nor did it provide evidence of the validity of the 
internal structure of the instrument.

Some other instruments for children and adolescents 
also emerged with the idea of   overcoming the methodo-
logical problems of SSS-V (Michel et al., 1998; Palacios, 
2015; Pérez et al., 1987; Russo et al., 1993), or as inde-
pendent developments but secondary to the main ob-
jectives of the study (e.g. Sargent, Tanski, Stoolmiller & 
Hanewinkel, 2010). With respect to the latter (Sargent et 
al., 2010), its brevity and psychometric efficiency is com-
parable to another short measure which is the focus of 
the present study (BSSS4; Stephenson et al., 2003). Its 
construction, however, appears to have followed an essen-
tially rational method guided by practical convenience 
(brevity) instead of being a complete restructuring of the 
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measurement of SS and the application of multivariate 
psychometric analyses.

The proposed BSSS (Brief Sensation Seeking Scale, 
Hoyle et al., 2002), attempted to overcome problems re-
lated to the contents of the items and with psychometric 
aspects of SSS-V (e.g. Ridgeway & Russell, 1980), and cu-
rrently seems to be the most used to quantify SS, since its 
age coverage fits well with adults and adolescents, its items 
are appropriate and relevant to both age groups and its 
content is related to current experiences. In some studies 
with adult speakers of English (Eachus, 2004; Litvin, 2008) 
and Spanish (López-Bonilla & López-Bonilla, 2010) it was 
found to have satisfactory psychometric properties regar-
ding the internal validity of its items, its relationship to 
other constructs and its internal consistency. Also, some 
unpublished results (e.g. Cheah, 2003) indicated good 
psychometric properties which were similar to the original 
study by Hoyle et al. (2002).

To date, research carried out with adolescents (Baner-
jee, Greene & Yanovitzky, 2011; Donohew et al., 2000; 
Hoyle et al., 2002; Jensen, Imboden, & Ivic, 2011; Primi, 
Narducci, Benedetti, Donati & Chiesi, 2011; Stephenson 
et al., 2003) has been mainly with Anglo-Saxon samples. 
In these studies Hispanic groups were identified as ethnic 
minorities, whose origin status is that of immigrants. Even 
when the instruments were created in Spanish to measure 
SS (e.g. Arnett, 1994; Palacios, 2015; Palacios, Sánchez & 
Andrade, 2010) in an attempt to overcome the shortco-
mings of SSS-V, no publications have been found in Peru 
and other South American countries describing their cons-
truction and validation or provding psychometric analysis. 
There are also no published studies on BSSS with Hispanic 
adolescents in their own culture. 

In this study, we present psychometric results with struc-
tural validity of two short versions of BSSS, of eight (BSSS8, 
Hoyle et al., 2002) and four items (BSSS4, Stephenson 
et al., 2003), with a sample of Peruvian adolescents. It is 
justified by its novelty and by the utility of brief scales for 
epidemiological studies (Stephenson et al., 2003) because 
SS is associated with increasingly widespread social pro-
blems, such as risky behaviors, problematic use of alcohol 
and substances, or abuse of the internet, video games, etc. 
(Cándido & Perales, 2014; Choliz & Marco, 2011; Cortés 
Tomás, Giménez Costa, Motos Sellés & Cadaveira Mahía, 
2014; Motos Sellés, Cortés Tomás, Giménez Costa & Ca-
daveira Mahía, 2015; Navas, Torres, Candido & Perales, 
2014), and also because these scales can be used to predict 
risky behaviors in different activities of daily life, and mo-
reover in highly problematic social contexts such as Peru 
and Latin America. These brief measures of sensation see-
king can be very valuable for professional practice and to 
rationalize research resources, since the small number of 
studies on this construct can be linked to the absence of 
instruments that have international support, are economi-

cal and dimensionally clear. Although the present study 
only focuses on Peruvian adolescents, it also contributes a 
baseline of psychometric properties that are testable and 
potentially generalizable to other Hispanic contexts.

Method
Participants

The sample consisted of 618 adolescents (females: 
50.6%, without data: 17, 2.8%) coming from regular ba-
sic secondary schools, four of which were state managed 
(495, 80.1%) and nine prívate. All were located in a coas-
tal district south of Lima’s metropolitan area in Peru. The 
educational institutions were selected for their willingness 
to participate in the study, ease of access, and the authori-
zation of their management regarding the time when the 
study could be carried out and compliance with the ethical 
aspects of the study. Participating students agreed to res-
pond to the questionnaire voluntarily and only those that 
were present on the day the instrument was administered 
were included. All school grades were sampled (in Peru, 
secondary education consists of five grades or years) in or-
der to obtain the highest statistical power with respect to 
inter-item covariance. The distribution of students in the 
school grades was: 1st (238, 38.5%), 2nd (107, 17.3%), 
3rd (81, 13.1%), 4th (102, 16.5%) and 5th (90, 14.6%) . 
The mean age was 13.6 (SD = 1.79), and the age range was 
from 10 to 21. This extreme máximum age occurred in 
one of the public schools. While there were no differences 
in age distribution according to sex (Kolmogorov-Smirnov 
Z = 0.839, p > 0.05), differences were found according to 
school management (t[616] = 4.84, p = 1.58E-6), where 
adolescents from private institutions (M = 14.28, SD = 1.52) 
were moderately older (d = 0.49) than those from public 
schools (M = 13.42, SD = 1.81). Adolescents who did not 
agree to participate voluntarily or who did not complete at 
least 80% of the items were excluded.

Instruments
Brief Sensation Seeking Scale, BSSS8 (Hoyle et al., 

2002). This scale was created for adolescents and consists 
of 8 items derived from the SSS-V that parsimoniously re-
present the four factors identified by Zuckerman for SS: 
the experience seeking (items 1 and 5), adventure and 
emotion seeking (2 and 6), disinhibition (3 and 7), and 
susceptibility to boredom (4 and 8) (see Appendix). It has 
an ordinal response format of five options, from disagree 
completely to agree completely. The respondent is instructed 
to assess their likes and preferences without reference to 
a specific moment. The internal consistency for the total 
score in previous studies with adolescents was around 0.75 
(Banerjee, Greene & Yanovitzky, 2011; Donohew et al., 
2000; Hoyle et al., 2002; Jensen, Imboden, & Ivic, 2011; 
Primi et al., 2011; Stephenson et al., 2003). The version 
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used in the present study was obtained from the work of 
Stephenson et al. (2007), which describes the pilot stage of 
sampling items translated into Spanish and the decisions 
taken regarding a problematic item for samples of young 
Latino adults.

Brief Sensation Seeking Scale, BSSS4 (Stephenson et al., 
2003). This is a super-short version, developed for purpo-
ses of use in epidemiological work. It was created by se-
lecting items with higher factor loads in the study of each 
dimension. It consists of four items (1, 2, 7 and 8), each 
representative of the four content areas of the BSSS8. The 
original study yielded a reliability of α = 0.66, and a high 
correlation (r = .89) with the BSSS8, of which the items 
form part. Similarly, construct validity with behavioral risk 
and protective factors were found which were similar in di-
rection and magnitude to those obtained for the BSSS8. 
Other studies have also yielded similar levels of reliability 
(α = .65; Vallone, Allen, Clayton, & Xiao, 2007) to those 
found by Stephenson et al., 2003.

Procedure
The research was approved by the institution to which 

the researchers belonged, and by the directors of the ado-
lescents’ educational establishments. Given that it was the 
first application of BSSS8 in a Peruvian context, the items 
were examined in a small group of 6 adolescents to explo-
re how the items were understood. In a single semi-struc-
tured interview, the adolescents stated that all items were 
perceived as perfectly comprehensible regarding content, 
extent, response options and instructions. Data collection 
was subsequently carried out in classrooms during regu-
lar morning hours. The administration of the instrument 
was supervised by two researchers for each group assessed. 
The instructions placed emphasis on giving answers that 
were honest, anonymous and focused on the content of 
the items. All the respondents agreed to complete the que-
sionnaire after consenting to participate.

Prior to the analysis, it was found that for each item the 
percentage of missing values was below 1% and apparent-
ly random. The missing values   were therefore replaced by 
the corresponding modal value. With regard to the quan-
titative analysis, a confirmatory factor analysis was applied 
based on structural equation modeling (SEM, Bentler & 
Dugeon, 1996; Jöreskog, 1969), which verified the source 
of latent variance of BSSS items. The method used was the 
one of maximum verisimilitude with Satorra and Bentler 
scaling (1994; SB-c2), since this is an effective procedure 
with non-normal distributions of the items (Boomsma, 
2000; Lei & Wu, 2012; Tong & Bentler, 2013) and allows 
better approximation of the goodness-of-fit test to the c2 
distribution of Bentler and Dugeon, 1996. The structural 
analyses were based on the covariance matrix, given that 
the number of response alternatives of the items (five) is 
a sufficient characteristic for approximating to continuous 

variables without producing substantial biases in the esti-
mated parameters even when using the máximum likeli-
hood method (Beauducel & Herzberg, 2006; Dolan, 1994; 
Rhemtulla, Brosseau-Liard & Savalei, 2012). The covarian-
ce matrix S was used for the analysis (Table 1), estimated 
using the EQS 6.2 program (Bentler & Wu, 2012), which 
was used for all SEM analyses.

As is the norm in confirmatory factor analysis, structural 
specifications were imposed a priori (MacCallum & Austin, 
2000): zero covariance between the item and factor error 
terms, each item belonging to a latent variable, and the 
first indicator of each factor was set at 1.0. Since this initial 
specification may require some flexibility during analysis 
in a posteriori framework (Boomsma, 2000), two criteria 
were established for this: one of a statistical nature throu-
gh the study of the Lagrange indices (Sörbom, 1989), also 
known as modification indices; and one of a rational na-
ture, which is the same with a conceptual and theoretical 
basis, and which is considered relatively more important 
(Boomsma, 2000; Lei & Wu, 2012) than the statistical cri-
terion. The quantification of the goodness of fit was made 
using descriptive indices such as the comparative fit in-
dex (CFI ³ 0.95), standardized root mean square residual 
(SRMR £ 0.08) and root mean square error of approxima-
tion (RMSEA £ 0.05), with their confidence intervals set at 
90% (McDonald, 1989). This set of indices for goodness 
of fit is recommended in assisting decision making on the 
models evaluated (Jackson, Gillaspay & Purc-Stephenson, 
2009). The relative quality of the model was also evaluated 
with the Akaike information criterion (AIC Akaike, 1974).

In order to verify that the statistical properties were 
maintained across groups, an analysis of the measurement 
invariance (Meredith, 1993) of the BSSS was carried out. 
The classifying group was the sex of the adolescents. This 
was done using multiple-group confirmatory factor analy-
sis (MGCFA), in which the parameters of the items, such 
as the number of dimensions (configurational invarian-
ce), factor loadings (weak invariance), intercept (strong) 
invariance and residual (strict) invariance are compared 
consecutively and cumulatively under the null hypothesis 
of equality between the groups compared. MGCFA was 
started with the evaluation of configurational invariance or 
the baseline model, i.e. the unidimensional structure joint-
ly verified in males and females (configurational invarian-
ce). The reference point for this unidimensional model 
was what had previously been found in the total sample. 
Further, the factor variance to enable the total estimation 
of item parameters was set at 1. The comparison between 
the different forms of invariance was made using Cheung 
and Rensvold’s (2002) criterion: Δ

CFI ≤ 0.01
Reliability was estimated using the a coefficient (Cron-

bach, 1951) and its confidence intervals using the Fisher 
method (Romano, Kromrey, Owens & Scott, 2011), and 
the w coefficient (McDonald, 1999). Both coefficients 
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were identified with two different reliability models res-
pectively, essential and congeneric tau-equivalent (Haer-
tel, 2006), which were modeled by the CFA-SEM method. 
Precision was also estimated using the direct score metric 
with standard measurement error (Nunnally & Bernstein, 
1995), which should ideally be less than 0.5 (SD) to achie-
ve the maximum tolerable measurement error around the 
observed scores (Wyrwich, Nienaber, Tierney & Wolinsky, 
1999). Assuming that error variability is not necessarily 
constant in the different scoring levels of the measurment 
instruments (Feldt & Brennan, 1989), this error variation 
was examined for the BSSS8 across all scoring using the 
standard error of measurement (CSEM; Feldt & Brennan, 
1989). This was calculated with the Mollenkopf method 
of polynomial regression (1949) requiring two equivalent 
halves of the instrument to be obtained. These halves were 
formed by the odd-even procedure, with the items sorted 
by their average responses. The CSEM method presents 
the information in the observed score metric.

Results
Item analysis

There were no floor or ceiling effects on items since all 
response options were used by the participants, and the 
spread of responses among them could be considered 
similar. Except for items 1 and 5, which show moderate 
asymmetry, the items approach distributional symmetry, an 
aspect that can be seen in the magnitude of the SSI coeffi-
cient (standardized asymmetry coefficient, Malgady, 2007), 
varying from 0 (symmetry) to 1 (strong asymmetry). There 
is a greater density of reponses in both items in the options 

indicating more intense SS. The kurtosis in the items was 
moderately heterogeneous.

Internal structure and measurement model
Several hypotheses of the internal structure of the BSSS 

were tested: unidimensional (M1), related or oblique di-
mensions (M2) and the bifactor model (M3). This last mo-
del allows the separation of item variance in one related to 
a general common factor (FG), and another derived from 
specific factors, Fi (Reise et al., 2010; Reise, 2012). In accor-
dance with the adjustment indices, the models are highly 
satisfactory with regard to BSSS8, as Table 2 shows. This is 
also borne out by the fact that the difference between them 
is small, which means that these models can be conside-
red adequate. Nevertheless, comparatively the M3 model 
shows the best fit, in which the residuals between the items 
yielded a range from 0.079 to -0.019, magnitudes that can 
be considered very small. All item parameters in the gene-
ral factor of the M3 model were statistically significant (t 
between 14.08 and 7.53), whereas the parameters of the 
specific factors were not statistically significant. With the 
exception of the general factor variance (1.536, t = 13.32, 
p < 0.05), the variance of the factors was between 0.00 and 
0.271, and none was statistically significant (t < 1.147). This 
bi-factor model clearly states that specific factors (Fi) lose 
discriminatory power in the presence of a general factor 
(FG). Indeed, the factor loadings (Table 3) of the specific 
factors vary between 0.000 and 0.414, while in the general 
factor the loads are moderately high (except item 4). Al-
though the M2 model also shows a good fit and is slightly 
lower than M3, it should be noted that the interfactor co-
rrelations (Table 3) in this model ranged from 0.808 to 

Table 1. Descriptive statistics, items correlations (Pearson) and covariance. 

bsss1 bsss2 bsss3 bsss4 bsss5 bsss6 bsss7 bsss8

bsss1 1.459 0.255 0.169 0.210 0.299 0.247 0.291 0.217

bsss2 0.390 1.575 0.341 0.254 0.275 0.278 0.322 0.329

bsss3 0.272 0.559 1.726 0.264 0.265 0.221 0.363 0.267

bsss4 0.319 0.406 0.436 1.577 0.187 0.133 0.202 0.139

bsss5 0.489 0.464 0.461 0.335 1.808 0.338 0.338 0.342

bsss6 0.403 0.439 0.374 0.207 0.583 1.699 0.338 0.338

bsss7 0.469 0.521 0.628 0.331 0.592 0.497 1.736 0.439

bsss8 0.324 0.494 0.427 0.207 0.558 0.339 0.697 1.493

M 3.872 2.670 2.848 3.076 3.215 3.697 2.730 2.709

SD 1.207 1.253 1.311 1.251 1.340 1.309 1.319 1.225

As. -0.963 0.370 0.201 -0.139 -0.126 -0.734 0.277 0.289

Ku. 0.002 -0.806 -0.989 -0.968 -1.156 -0.643 -0.998 -0.759

SSI -0.331 0.118 0.058 -0.044 -0.035 -0.214 0.080 0.096

Note. All correlations are p < 0.01. Diagonal and lower triangle for covariance matrix; upper triangle for Pearson correlations. SSI: standardized asymmetry index.  
As.: asymmetry coefficient. Ku.:kurtosis coefficient.
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1,000, which implies a strong loss of their discriminative 
validity. In consequence, this model was not accepted. The 
M1 model also presents a satisfactory fit and given its parsi-
mony and the high similarity of the factor loadings with M3, 
it is selected for the following analyses.

As for BSSS4 modeling, its internal structure exhibi-
ted an excellent fit. With the exception of item 1, the rest 
shows good discrimination level (factor loading > 0.50). It 
is also observed that, in general, the BSSS4 item loadings 
correspond to the BSSS8 items with high loadings, which 
suggests that the choice of Hoyle et al. (2002) to form 
BSSS4 with the items with the highest loadings in BSSS8 in 
their study is confirmed in the present sample. All BSSS4 
items were statistically significant (t > 2.00).

Once the model (unidimensional) was identified, the 
measurement invariance between males and females was 
examined. The configurational invariance showed that the 
goodness-of-fit test was statistically significant, SB-c2 (40) = 
70.78 (p < 0.01). However, the fit indices can be considered 
satisfactory: CFI = 0.954, RMSEA = 0.050 (90% CI = 0.030, 
0.069). Having shown that the dimensionality between the 
groups is consistent, the next step was to test the equality 
of the factor loadings, in which SB-c2 (48) = 81.202 (p < 
0.01) was obtained. The goodness-of-fit indicators were CFI 
= 0.951, RMSEA = 0.047 (90% CI = 0.030, 0.069), and were 
also considered satisfactory. The difference between both 
models (DCFI = 0.003) was below the criterion (0.01) and 
it can therefore be claimed that both groups are invariant 
with respect to their item metrics. Since this type of inva-
riance was maintained, the equality of the intercepts was 
examined, obtaining SB-c2 (56) = 94.583 (p < 0.01); CFI 
= 0.949, RMSEA = 0.047 (90% CI = 0.030, 0.063). The di-

fference between this model and the previous was DCFI = 
0.002, and did not degrade the fit by introducing this addi-
tional constraint. Finally, the restriction of equality of resi-
duals between the items was applied to test strict invarian-
ce. Goodness-of-fit based on the SB-c2 test (64) was 108.625 
(p <0.01), and the fit indices were CFI = 0.944, RMSEA = 
0.048 (90% CI = 0.032, 0.062). The difference between the 
two models was DCFI = 0.005, so that residual invariance be-
tween the items is maintained.

Regarding the assessment of the reliability model for 
the BSSS8 (Table 2), it was found that the tau-equivalent 
model fits slightly better than the parallel model given that 
the change in goodness-of-fit indices can be considered 
small. But compared to the congeneric model (model M1), 
the difference in fit is notable. This indicates that the items 
may be better represented by a congeneric model, and the 
more accurate reliability coefficient should be obtained by 
means of w. Since the BSSS4 items are contained in the 
BSSS8, it was assumed that the invariance and reliability 
modeling results can be transferred to the BSSS4.

Reliability
Table 3 shows the a and w reliability coefficients. Althou-

gh it can be seen that the congeneric model shows a better 
statistical fit, the practical significance of this adjustment 
does not seem to be shown in the calculated reliability coe-
fficients. Therefore a and w can be considered very similar. 
The effect of the reduction of the items on the a coeffi-
cient was evaluated in two ways. First, the inferential hypo-
thesis that the a coefficient of the short form is equal to 
that of the long form was tested using an ad hoc computer 
program (ALPHATEST; Lautenschlager & Meade, 1987), 

Table 2. Results of the internal structure fit test and measurement model. 

Internal stucture SB-c2
(gl)

RMSEA
(CI 90%)

CFI TLI SRMR AIC

BSSS8

M1

49.170 **
(20)

0.049 
(0.032, 0.066) 0.955 0.937 0.038 9.17

M2

35.270**
(14)

0.05 
(0.030, 0.071) 0.967 0.934 0.058 7.270

M3

26.039**
(11)

0.047 
(0.024, 0.071) 0.977 0.941 0.036 4.04

 BSSS4

M1

4.564
(2)

0.046 
(0.000, 0.102) 0.99 0.97 0.021 0.56

Reliability model (BSSS8)

Parallel
96.459**
(33)

0.056
(0.043, 0.069) 0.915 0.910 0.068 30.45

Tau-Equivalent
77.475**
(26)

0.057
(0.042, 0.071) 0.921 0.921 0.036 25.47

Nota. **p < 0.01. Models: M1, unidimensional; M2, oblique factors; M3, bi-factor. BSSS8: 8 item scale. BSSS4: 4 item scale.
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which applies the asymptotic procedure based on the F 
distribution (Feldt, 1980; Feldt, Woodruff & Salih, 1987). 
Using the uncorrected and spurious-corrected inter-form 
correlations (see following section), a statistical difference 
between the two coefficients was found: c2[1] = 55.79 (p 
<0.0001) and c2[1] = 21.97 (p <0001), respectively. Second, 
the 95% confidence interval (Feldt et al., 1987; Romano, 
Kromrey, Owens & Scott, 2011) was compared heuristically 
for the a of BSSS8 (0.71: 0.77) and BSSS4 (0.59: 0.68). Both 
analyses show that the reduction of internal consistency in 
BSSS4 is substantial and statistically significant. The reliabi-
lity of BSSS8 is the same or only very slightly different from 
that reported in the American validation studies (Hoyle et 
al., 2002; Stephenson et al., 2003). When examining instru-
ment accuracy in the measurement of the observed scores, 
the standard error of measurement in BSSS8 (3.11) and 
BSSS4 (2.07) compared to the maximum tolerable disper-
sion (3.08 and 1.73, respectively) was found to be slightly 
higher.

For the CSEM, the polynomial regression equation was 
calculated by multiplying each score by the coefficient b = 
0.133 (R2 = 0.475, F[2, 615] = 89.73, p < 0.01), given that the 

neither the constant nor the quadratic and cubic compo-
nent were statistically significant. Table 4 shows the CSEM 
and the standardized CSEM (CSEM-S). It can be seen that 
the scores show less error variation in the lower and near 
average levels, and that this decline becomes more pro-
nounced, with reliability falling to below 0.70 with scores 
above 26.

Equivalence BSSS8 and BSSS4
The equivalence and consistency between BSSS8 and its 

abbreviated version, BSSS4, was examined. The consisten-
cy between these measures, as shown by the correlations 
between them, was corrected by spurious or correlated 
errors (Bashaw & Anderson 1967; Levy, 1967). The spu-
rious corrected correlation should be high (³ 0.70, Petrides 
et al., 2003; Putnam & Rothbart, 2006) in order to argue 
for the linear dependence between forms (Smith et al., 
2000). The observed correlation between BSSS forms was 
0.89 (95% CI = 0.87: 0.90) and the corrected correlation 
was 0.68 (95% CI = 0.63: 0.72). With respect to the referen-
ce value (0.70), the corrected correlation was not statistica-
lly significant (z = -0.94, p > 0.05).

Table 3. Individual parameters of the bifactor and unidimensional models. 

BSSS8 BSSS4

Bifactor Unidimensional

F h2F1 F2 F3 F4 FG h2 F h2

bsss1 0.211 0.447 0.244 0.459 0.210 0.417 0.174

bsss2 0.414 0.557 0.482 0.554 0.307 0.509 0.259

bsss3 0.295 0.510 0.347 0.520 0.271 - -

bsss 4 0.000 0.363 0.132 0.363 0.132 - -

bsss 5 0.250 0.555 0.371 0.562 0.316 - -

bsss 6 0.022 0.465 0.217 0.467 0.218 - -

bsss 7 0.128 0.637 0.422 0.644 0.414 0.679 0.462

bsss 8 0.000 0.569 0.324 0.564 0.318 0.626 0.392

Interfactorial correlation 

F1 1 - - - - - -

F2 0.958 1 - - - - - -

F3 0.808 0.913 1 - - - - - -

F4 1.000 1.000 1.000 1 - - - - - -

α - - - - - - 0.745 - 0.643 -

w - - - - - - 0.747 - 0.651 -

Descriptive statistics

M - - - - - - 24.77 - 11.98 -

SD - - - - - - 6.17 - 3.47 -

As. - - - - - - -0.05 - 0.09 -

Ku. - - - - - - -0.09 - -0.27 -

Note. h2: communality. a: alpha coefficient. w: omega coefficient. BSSS8: 8 item scale. BSSS4: 4 item scale.
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Table 4. Conditional standard error of measurement  
for BSSS8 y BSSS4.

Score

CSEM

BSSS8 BSSS4

4 - 1.38

5 - 1.54

6 - 1.69

7 - 1.83

8 1.06 1.95

9 1.20 2.07

10 1.33 2.18

11 1.46 2.29

12 1.60 2.39

13 1.73 2.49

14 1.86 2.58

15 2.00 2.67

16 2.13 2.76

17 2.26 2.84

18 2.39 2.64

19 2.53 2.69

20 2.66 2.74

21 2.79 -

22 2.93 -

23 3.06 -

24 1.79 -

25 1.82 -

26 1.86 -

27 1.89 -

28 1.93 -

29 1.96 -

30 2.00 -

31 2.03 -

32 2.06 -

33 2.09 -

34 2.13 -

35 2.16 -

36 2.19 -

37 2.22 -

38 2.25 -

39 2.28 -

40 2.31 -

Note. CSEM: Conditional standard error of measurement.

To examine the concordance between BSSS8 and 
BSSS4, the weighted kappa coefficient (KW; Fleiss, Levin & 
Paik, 2003) was used with linear weights assigned to scores 
categorized in deciles. We obtained KW = 0.679 (95% CI: 
0.64, 0.70), a value that can be considered a good level of 
agreement and equal to the corrected correlation obtained 

in the previous paragraph. In order to identify the charac-
teristics of the agreement between the versions, they can be 
better observed in the Bland-Altman plot (1986), contras-
ting the difference between BSSS8 and BSSS4 against the 
full version score (Krouwer, 2008). Figure 1 suggests that, 
in general, discrepancies between BSSS4 and BSSS8 occur 
within acceptable limits (± 1.96 SD of BSSS8-BSSS4 diffe-
rences); The linearly increasing size of the differences is 
due to the joint increase of the scores of both versions and 
is therefore expected. However, it was found that in the 
lower decile scores there are more discrepancies, although 
they are infrequent compared to the total sample.

Discussion
The results of the structural validation of the BSSS (8 

and 4 items) in Peruvian adolescents showed that a single 
dimension better represents the variability of the items. 
This strong support for the unidimensional structure may 
be determined by two factors: First, the correlations be-
tween the constructs (experience seeking, susceptibility to 
boredom, emotion and adventure seeking, and disinhibi-
tion) were very high, which generally suggests that the mo-
del does not meet the criterion of discriminative validity 
(Nunnally & Bernstein, 1995). Second, the introduction of 
the bifactor model clearly showed that the validity of the 
items is strongly associated with a single general factor, 
with higher factor loadings than on the specific factors. 
Therefore, the larger common variance in this general 
factor indicates unmistakeably that there is no statistical 
justification for interpreting dimensional scores separately 
(Reise et al., 2010; Reise, 2012). In contrast to other studies 
in which factor methods were applied, this is the first to ad-
vance in the identification of BSSS structure using bifactor 

	
Figure 1. Bland-Altman plot of direct  

scores for BSSS8 and BSSS4..
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modeling, which confirmed the unidimensional nature of 
the instrument.

Regarding the internal consistency estimates, those ob-
tained in previous studies for the BSSS with adolescents 
and adults (cited in the present study), do not in general 
exceed 0.80, for either subscale scores or for total score. 
This pattern is also replicated in the results reported here, 
and may be a consequence of the origin of the construct 
since it is considered to be a biological trait influenced at 
the same time by interaction with the social environment; 
it is a complex construct composed of experiences and fe-
elings (Chico, 2000; Hoyle et al., 2002; Pérez & Torrubia, 
1986; Primi et al., 2011; Stephenson et al., 2003; Zucker-
man & Neeb, 1980), which groups and represents hetero-
geneous behaviors with a common denominator: risk. This 
factor can be conceptually and empirically linked to varia-
bles and physical, legal, social, moral, financial, etc., issues 
(Horvath & Zuckerman, 1996; Ledesma, Poó & Peltzer, 
2007). With this underlying feature, which originates in 
the definition of the SS construct and the discussion about 
its internal structure, it is reasonable that no higher levels 
of reliability are obtained. Yet with regard to comparing 
the internal consistency of our study with that of previous 
studies on BSSS8 and BSSS4 in adolescents (Banerjee & 
Greene, 2009; Hoyle et al., 2002; Stephenson, Morgan, 
Lorch, Palmgreen, Donohew, & Hoyle 2002; Stephenson 
et al., 2003; Vallone et al., 2007), very similar results were 
obtained. Thus there is evidence that the true variability 
of BSSS8 and BSSS4 seems to be mainly constant from an 
intercultural angle. This has direct implications for the ac-
curacy of SS assessment using these brief measures, which, 
although not high enough for clinical use, may be the best 
option for developing epidemiological studies and descri-
bing groups in a scientific research context. Furthermore, 
taking into account that the standard error of measure-
ment of the scores is close to the maximum acceptable, 
the user will have to decide if it is appropriate to apply 
an adjustment to the scores or statistics obtained with the 
instrument in order to mitigate the error of measurement 
(Nunnally & Bernstein, 1995). When interpreting the sco-
res, it should also be taken into account that the scores 
below the average are more reliable, whereas higher sco-
res are more likely to be affected by measurement error. 
Therefore, the description of a group or subject based on 
the BSSS8 scores, and even more so with the BSSS4, may 
be expressed with less bias when the adolescent subject’s 
sensation seeking is of low intensity. At this point it is not 
known whether social desirability or other irrelevant res-
ponse patterns have played a role, but it is an issue pending 
resolution in subsequent research.

In brief measures such as BSSS8 and BSSS4, it may be 
preferable to measure a general construct compared to 
multifactorial measurement, because the number of items 
in each specific factor is small and directly affects the mag-

nitude of the reliability coefficients (Heartel, 2006). Mo-
reover, it should be pointed out that in such brief measures 
of a construct as broad as SS, the internal consistency found 
can be considered satisfactory for certain contexts of use, 
such as those already mentioned: for studies and descrip-
tions of groups, especially those of an epidemiological na-
ture. The most demanding levels of reliability (eg scores of 
0.90 or higher) for measurement instruments are reserved 
for contexts where decisions have to be made on the indi-
vidual subject (e.g. diagnostics); measurements errors can 
be unacceptable in such contexts (Nunnally & Bernstein, 
1995) and lead to consequences counter to the interests 
of individuals or groups and institutions (for example, a 
poor diagnosis of a depressive disorder, errors in the in-
terpretation of a company’s working environment). Given 
this view, BSSS8 and BSSS4 can safely be used in research 
or when work is done on groups of subjects. For more pre-
cise assessments, it will be necessary to use a combination 
of instruments or instruments with more items, which will 
provide a better appreciation of the internal consistency. 
For example, the SSS-V scale adapted for adolescents (Pe-
rez, et al., 1986, Pérez, et al., 1987) could be used as an aid 
in the diagnosis of this personality trait.

Furthermore, another relevant aspect of factor loadings 
indicates that the definition of the construct in BSSS8 and 
BSSS4 is similarly weighted by each item, and that the sim-
ple sum of the items can be accepted as an indicator of 
the construct. Conversely, the heterogeneity of the factor 
loadings would indicate that each item influences the de-
finition of the construct differently, and therefore a better 
representation of the score may be obtained by weighting 
each item differentially. Fortunately, the similarity of dis-
criminative power is satsfied in each item, and although 
they are not very high (e.g. 0.80 or more), they contribute 
with sufficient relevant variance to the construct for group 
descriptive purposes. This description can use the same 
measurement parameters found among males and fema-
les, as the instrument has fulfilled the increasingly deman-
ding forms of invariance. Thus, an exhaustive comparison 
of the differences in the level of latent or observed scores 
appears to be assured.

Finally, the equivalence analyzed between BSSS8 and 
BSSS4 has been found to be satisfactory, and can be con-
sidered more precise than the convergent correlation be-
tween both, since the authors (Hoyle et al., 2002; Stephen-
son et al., 2003; Stephenson et al., 2007) did not adjust the 
correlation coefficient to effectively control the variance 
of correlated errors. The BSSS4 scale can be used for epi-
demiological studies or in research alongside other instru-
ments, especially when the number of items, time limits 
and the availability of the subjects interact negatively to 
require abbreviated but valid measures.

The present study presents some limitations, such as the 
lack of evaluation of the invariance of measurement or the 
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differential operation of items, the characterization of the 
items through Item Response Theory modeling, and exter-
nal links with other convergent and divergent constructs. 
These aspects are pending further research.
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