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Development and Psychometric Study of Early 
Punishment Susceptibility (EPSS)

Introduction: Taking into account the concept of Punishment Susceptibility from the Gray’s 
Reinforcement Sensitivity Theory and human-specific Internal Verbal-Linguistic Activity, the 
concept of Early Punishment Susceptibility (EPS) is proposed, as there is not instrument 
to evaluate it. The Objective: is design and study the adequacy of the items, the internal 
structure and the reliability of Early Punishment Susceptibility (EPSS). Additionally, some 
descriptive EPSS data are presented. Method: First, the items are devised, according to 
the definition of the concept, to be further valued by experts. During the pilot phase the initial 
EPSS version was performed with 240 people adults with whom a debugging was made 
and a first consistency study based on a Factorial First-Pass Analysis. Later, a Confirmatory 
Factorial Analysis was made with the final version, in a sample with 960 college students.  
The adequacy of the items was confirmed and EPSS reliability was studied. Results: All the 
items of the final version turned out to be adequate. During the final stage an internal three-
factor structure was reported and confirmed (and one in a second order). The factors and 
the total scale reported adequate internal consistency values. Conclusions: EPSS, despite 
most limitations derived from the fact that it was a new construct, it is a proper instrument for 
evaluating Early Punishment Susceptibility in the college population of Michoacán (Mexico).
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INTRODUCTION

Susceptibility to punishment and 
reinforcement are concepts included in the 

Gray´s Theory of Sensitivity to Reinforcement 
(TSR)(1-2), personality is consistently described 
with biological findings. Likewise, Gray´s(2) 
theory considers the existence of three systems 
supporting neurobiological mechanisms. 
The systems the theory makes reference to, 
which modulate learning processes, are as 

follows: Behavioral Inhibition System (BIS), 
the Behavioral Activation System (BAS) and 
the Fight or Flight System (FFS); are known 
in English as the Acronyms BIS, BAS and 
FFS(3-4). SIC deals with biological sensitivity 
of response to adverse conditioned stimuli 
(punishment signs), and also highly new/high 
intensity stimuli and stimuli evoking innate 
fear. SIC deals with anxiety traits and modulates 
learning of inhibition response before adverse 
stimuli and active avoidance. SAC deals with 
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sensitivity to conditioned appetitive stimulus, 
thus generating a positive feedback cycle. 
It is activated when a stimulus associated to 
reward and punishment stop signs arise. SLH is 
activated before unconditioned adverse stimuli; 
thus provoking Fight or Flight responses, which 
are related with pain and negative affective 
moods(5-6).

However, as TSR is based on animal ex-
perimenting and is aimed to always find phy-
siological correlations significantly limited re-
search in humans. In order to study individual 
differences in SIC/SAC reactivity in humans, 
the most used self-report instruments are the 
Sensitivity to Punishment and Reward Ques-
tionnaire (SPSRQ)(7), which is made up of 48 
two-dimensional dichotomic items. The other 
test is the Behavioral Activation and Behavio-
ral Inhibition Scales (BAI), better known as the 
BIS/BAS Scale(8).  It is made up of 20 items to 
be responded by means of a Likert-type Sca-
le with four choices. Responses are grouped in 
two subscales: Behavioral Inhibition System 
(BIS) comprising seven responses aimed to 
measure behavioral inhibition tendency before 
punishment or lack of reward; and Behavioral 
Activation System (BAS), comprising thirteen 
items, which, in turn contain three factors me-
asuring pulsions (4 reactives), Search for amu-
sement or pleasure emotions (4 reactives) and 
responsiveness to reward (5 items). The high 
positive correlations found between BIS and 
Neuroticism(9-10-11-12-13) and Negative Affection 
are highlighted, as well as those moderate/posi-
tive with depression(10-11-13) and anxiety (9-10-12-13). 

After analyzing factors and reactives of both 
scales regarding punishment, it is surprising 
that in both instruments only one factor appears 
generally referring to Punishment Suscepti-
bility or to BIS. On the other hand, many re-
actives of Carver and White´s BIS Scale(8) are 
biased as these value dysfunctions, such as: “I 
am too concerned about things” or “I get stuck 
in my problems” extracted from the Argenti-
nian translation(14). The same thing happens in 
the Torrubia Scale(7) ¿Do you often take a lot 
of time to fall asleep thinking about things you 
have done or things you have to do? or ¿Would 
it be hard for you to go back to a store in order 
to complain about, if you realize change retur-
ned is not correct?

Probably, 

what these scales most lack of, 

as they are based on Gray’s Reinforcement Sen-
sitivity Theory(1-2), 

Is that they are conceived, basically the least 
evolved processes/shared with other species 
are conceived; i.e. Fight or Flight Responses or 
the Inhibition System are included. Many times 
these responses refer to immediate situations. 
When reactives have been made dealing with 
more complex/evolved processes, such as the 
foregoing, the presence of dysfunctions is va-
lued. In this research Allman´s proposal is taken 
into consideration(15). It states that more evolved 
systems are settled on older systems, and they 
are not replaced, but rather overlapped. It is 
worth mentioning that Internal Verbal-Linguis-
tic Activity related with anticipation skills(16-17) 
rules conduct. For this reason, in this research 
we start with Gray´s TSR (1070; 1981) only fo-
cused on Punishment Susceptibility and taking 
into account Internal Verbal-Linguistic Activity 
inherent to human beings in order to propose 
the concept of Early Punishment Susceptibili-
ty (EPS). EPS is defined as the personality trait 
characterized by the tendency to show beha-
vior influenced by individual punishment sus-
ceptibility, regulated by the internal language. 
Functioning derived from thinking about the 
possibility of future threats (i.e. anticipated) has 
been described as highly adaptive, even though 
it may have flaws and become a pathology(18). 
Therefore, it is easier to identify people with hi-
gher/lower tendency to be cautious, obedient or 
fearing to be rejected. 

That is why, the objective of this research 
was create the Early Punishment Susceptibility 
Scale (EPSS). With this tool we have perfor-
med a psychometric study of EPSS, showing 
the internal structure characteristics, internal 
consistency and descriptive data of the scale. 
The Project for this research was evaluated and 
approved by the Ethics Committee of the Uni-
versidad Michoacana de San Nicolás de Hidal-
go. The research was carried out in three phases: 
The first one was aimed to devise and ranking 
of items. The second phase (pilot phase), debu-
gged the instrument and the internal structure 
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was studied in an exploratory manner. The third 
phase (final phase), applied the final version of 
the instrument, and adequacy of the items and 
internal structure of the scale was confirmed. 

PHASE 1: IMPLEMENTATION AND 
VALIDATION OF EPSS CONTENT

The items based on EPS definition were develo-
ped and the following elements proposed by the 
authors of this work were taken into account: 
activation easiness before a potential future 
threat, avoidance tendency, discomfort before 
the possibility of adverse stimulus, tendency 
to precaution/prevention, welfare before lack 
of an adverse stimulus and tendency to be obe-
dient or trustworthy. 

For analyzing content validity three judges 
(psychometric experts) were asked to assess 
writing and correction of each one of the sta-
tements, considering “EPS” construct and the 
fact this instrument is aimed to the general po-
pulation general. A total of 35 were approved 
by the judges, which became part of the first 
EPSS version. 

PHASE 2: PILOT STUDY

Method
Participants
240 people participated in the pilot phase (178. 
74.2% were women) with age ranging from 17 
to 64 years old (M=25.38; OF = 8.63).

Instrument
The Scale has 35 EPSS items (initial version). 
Each has 5 Likert-type answer choices, dealing 
with frequency (never, almost never, someti-
mes, almost always, and always) scores ranged 
from 1 to 5. 

Procedure
During the Pilot phase, EPSS of 35 reactives for 
240 adult people was implemented. Passersby 
were invited to voluntarily participate in this re-
search. They were requested to provide their in-
formation about sex, age, marital status and had 
to sign an informed consent. The average dura-
tion of the test was of 10 minutes. Data retrie-
ved were analyzed with SPSS Program version 
2.0. A Factorial First-Pass Analysis was made 

by using the  Maximum Likelihood Procedure 
Method with Oblimin rotation. Likewise, the 
KMO Index and the Barlett´s Sphericity Test 
were used. Internal consistency was studied, by 
means of the Cronbach Alpha Index; adequacy 
of the reactives was studied by means of the co-
rrected correlation with the Total Scale (without 
the item itself) and the analysis of Cronbach´s 
Alpha Value, if the item is eliminated.

Results
In the Factorial First-Pass Analysis, Bartlett´s 
Sphericity Test was reported to be significant 
(χ2= 839.99 gl=78; p< .001), as well as the 
KMO test =0.788, which suggests applicabili-
ty of the factorial analysis on data. 22 reactives 
were eliminated due to the following criteria; 
1) not to clearly weight some factors, 2) not re-
porting a minimum correlation of .30 with the 
total of the scale or 3) to increase the value of 
Cronbach´s Alpha from the total of the scale or 
from the factor where it could be located. Fi-
nally, 13 items reported adequate psychometric 
properties which made up the final version. On 
the other hand, 3 factors were reported to ob-
tain self-values (Eigen values) with values hi-
gher than the Unit that explained 55.89% of the 
variance. The three factors reported theoretical 
coherence and were clearly taggable; precau-
tion/prevention (items 3,5,7,9 and 12) explain 
28.17% of the variance, fear to rejection (1,8,10 
and 13) explaining 17.71% and obedience/com-
pliance (2,4,6 and 11) explaining 10.00%.
Regarding internal consistency, the Cronbach´s 
Alpha value of the total scale was .728 and that 
of factors were precaution/prevention (α=.790), 
fear to rejection (α=.739) and obedience/com-
pliance (α=.694).

PHASE 3: FINAL VERSION STUDY

Method
Participants
In the final phase the sample included 960 stu-
dents from various college careers from the 
Universidad Michoacana de San Nicolás de 
Hidalgo, with ages ranging between 18 to 56 
years old (M=21.31; DE=3.77) from which 566 
(59.0%) were women who lived in Morelia city 
(México). Most of them reported to be single 
(903; 94.1%).
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Instrument
EPSS (final version) includes 13 items, with 5 
Likert-type response choices, whose theoretical 
minimum and maximum scores are 13 and 65, 
respectively. The scale has three factors: com-
pliance/obedience (α=.694), fear to rejection 
(α=.739) and precaution/prevention (α=.790). 
Internal consistency of the total scale is .728, 
See Annex.

Procedure
EPSS of 13 items was applied to 960 college 
students from the UMSNH. Permission was 
requested to the Head of the various faculties. 
Later the items were applied in groups, anon-
ymously and voluntarily. The scale XXXX, 
along with sociodemographic data (sex, age 
and marital status) with an approximate dura-
tion of 7 minutes. All participants signed an in-
formed consent. 

The program SPSS version 2.0 (19) was 
used to perform the analysis. For the Confir-
matory Factorial Analysis (CFA), the program 
EQS 6.1. (20) was used. Descriptive median, 
standard deviation, asymmetry and kurtosis 
were used, as well as other indexes, such as the 
Pearson´s correlation and Cronbach´s Alpha. 
CFA was made by means of Structural Equa-
tions Analysis and it was made by using the 
Robust Maximum Likelihood Method (Robust 
ML). the following indicators were used: Sato-
rra-Bentler chi-square statistic (χ2), its signifi-
cance, the chi-square divided by the degrees of 
freedom, non-normed fit index (NNFI), normed 
fit index (NFI) Comparative Fit Index (CFI), 
Root Mean Squared Error of Approximation 
(RMSEA). The model considers acceptance, 
according to the following criteria: χ2 value 
does not turn out to be significant; the χ2 index, 
divided by degrees of freedom; values ≤ 5.0 in-
dicate a good adjustment of the model; NNFI, 
NFI and CFI > .90, indicate adequate adjust-
ment, and > .95 excellent; RMSEA < .08, even 
though it is an excellent adjustment of the mo-
del, it is reached when RMSEA < .05 (21-22).

Results
The reactives median ranged among 2.51 

(reactive 21) and 3.91 (reactive 11) when the 
theoretical value ranges between 1 and 5. The 
standard deviation of the items were distributed 

between .81 and 1.22. The asymmetry values 
and kurtosis of the items were found between 
1 and -1, which suggests that all of them have 
a normal distribution. The correlation of each 
reactive with the corrected total score, not con-
sidering the reactive itself, were all above .30 
except item 1. Additionally, only item 1, when 
it was eliminated, it slightly increased Cronba-
ch´s Alpha value of the total scale (Table 1). 
Item 1 was kept, because it properly correlates 
with the total of its factor (fear to rejection) and 
significantly contributes in the Alpha Value of 
such factor. In fact, all the items were correla-
ted with the factor score (except the item itself) 
with values higher than .4. In the factor precau-
tion/prevention correlations ranged between 
.566 and .637; in factor fear to rejection it ran-
ged between .504 and .634; and in the factor 
obedience/compliance it ranged between .439 
and .678. All the items, when eliminated, made 
that Cronbach´s Alpha of the factor decreased.

Regarding adequacy adjustment three mo-
dels were tested by using CFA. The three-factor 
analysis and one in a second order; three rela-
ted/unifactorial factors. Regarding χ2, the three 
models obtained significant values. However, 
the value of χ2/gl, the three-factor model with 
one of a second order was the only one resul-
ting in < 5.0; although the three-related-factor 
model got a close score. On the other hand, the 
other indexes turned out to be adequate in the 
models including three factors reporting an ac-
ceptable adjustment. But the model including 3 
factors and one of a second order was reported 
to obtain better adjustment adequacy than the 
other two, See Table 2 and Figure #1.

High correlations are reported among the 
three factors and the total scale. The correlation 
between the factor precaution/prevention and 
obedience/compliance was moderate. Howe-
ver, correlations between the factor fear to re-
jection and the other two factors, turned out to 
be low (See Table 3).

In order to evaluate the internal consistency, 
Cronbach´s Alpha was used. Three factors were 
reported to have adequate values: precaution/
prevention (α=.812), fear to rejection (α=.766) 
and obedience/compliance (α=.757). Internal 
consistency of the total scale turned out to be 
adequate as well (α=.791). 

Median was 45.26; DE was = 6.89; mode 



Ferrán Padros B. Et. Al.

www.journalofneuropsychiatry.cl
5

Reactive Median Standard Devia-
tion

Asymme-
try Kurtosis

Correlation 
with full scale 

(corrected)

Alpha of the full 
scale, if reactive is 

eliminated
1 2.51 1.17 .28 -.76 .270 .793
2 3.86 .85 -.66 .78 .488 .772
3 3.70 .88 -.36 -.05 .458 .774
4 3.81 .85 -.55 .21 .449 .775
5 3.52 1.00 -.27 -.28 .459 .773
6 3.88 .81 -.69 .95 .391 .780
7 3.88 .90 -.56 .05 .462 .774
8 2.78 1.21 .21 -.76 .340 .787
9 3.58 .90 -.33 .07 .496 .771
10 2.88 1.24 .01 -.93 .389 .782
11 3.91 .85 -.68 .47 .522 .769
12 3.76 .86 -.50 .19 .458 .774
13 3.18 1.22 -.19 -.84 .427 .777

Table 1: Description of the item “Early Punishment Susceptibility Scale”.

Table 2: Adjustment Indexes of the models based on the Confirmatory Factorial Analysis.

Model χ2(gl) χ2/gl NFI  NNFI CFI RMSEA (90% IC)

1 2nd Order Factor 252.73
-51 4.96 .922 .918 .937 .064

(.056:.072)

3 related
276.64

5.42 .915 .909 .929 .068
(.060:.076)-51

One factor only
824.64

15.27 .762 .720 .771 .141
(.134:.148)-54

Nota. Indexes; χ2 = chi-square; gl = degrees of freedom; χ2 /gl; chi-square divided by the degrees of freedom; 
NNFI=non-normed fit index (NNFI); NFI= normed fit index (NFI); Comparative Fit Index (CFI); RMSEA = 
RMSEA= approximation error of the quadratic mean; IC = Confidence interval.

Scale F1
(Precaution)

F2
(Fear to rejection)

F3
(Obedience)

EPSS .749** .659** .731**
F1(Precaution) .104** .523**

F2 (Fear to rejection) .184**

Table 3: Pearson´s Correlations between the full EPSS Scale and its Factors

Nota. *p < .01, **p < .001
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was 48; the minimum value was 18; and the 
maximum value was 64. See frequencies and 
percentages in Table 3. Asymmetry value was     
-.479; kurtosis was .711, which suggest a nor-
mal distribution of the total EPSS score. Table 4 
displays percentiles of the total score and EPSS 
factors.
[Insert Table 4]

DISCUSSION

This work was aimed to elaborate and analyze 
the internal structure/internal consistency of a 
Scale aimed to evaluate Early Punishment Sus-

ceptibility. First, we must state that all items 
were approved by three judges who are experts 
in psychometrics, and who were told about the 
definition and were given an explanation of the 
EPS Construct, which provides content validity 
evidence to the scale. 

The internal structure arising from AFE was 
made up of three factors; precaution/preven-
tion, obedience/compliance and fear to rejec-
tion, which was further confirmed, based on the 
CFA. The existing correlations of the three fac-
tors, with the total of the scale are high; these 
are moderate, between the factors precaution/
prevention and obedience/compliance. Howe-

Figure #1: Three-factor Model, and one of a second grade of the Early Punishment Susceptibility Scale (EPSS).
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Percentile Score F1
Precaution

Score F2
Fear to rejection

Score F3
Obedience

Score 
EPSS Total

1 9.00 4.0 8.00 26.0
10 14.0 6.0 12.0 37.0
20 16.0 8.0 13.0 40.0
25 16.0 9.0 14.0 41.0
30 17.0 10.0 14.0 42.0
40 18.0 11.0 15.0 44.0
50 19.0 12.0 16.0 46.0
60 20.0 12.0 16.0 47.0
70 20.0 13.0 17.0 49.0
75 21.0 14.0 17.0 50.0
80 21.0 14.0 18.0 51.0
90 23.0 16.0 19.0 54.0
99 25.0 20.0 20.0 60.0

Table 4: Description of the EPSS Percentiles and their factors.

ver, the low correlation between the factor fear 
to rejection and the other two factors may be-
come a surprise, but it is worth mentioning the 
factor refers to an emotion; and the factors pre-
caution/prevention and obedience/compliance 
refer to conduct styles. Additionally, the factor 
fear to rejection is theoretically more directly 
related with avoidance conduct (for instance: 
22-23), it is a factor that was included in the 
items generation, but such items were not kept. 
We must comment that in the future we could 
include other potential factors, such as avoidan-
ce, cognitive hypervigilance, among others as 
this is a new construct and this study represents 
the first approximation. 
Internal consistency of the total scale and of the 
three factors turned out to be adequate, especia-
lly if we take into account the low number of 
items of the total scale and that of the factors.
A significant limitation in this study is the lack 
of evidence for criterion validity. In the future 
it would be interesting to study if high/low sco-
res are correlated with various predicaments or 
disturbances. Likewise, it is necessary to study 
EPSS correlation with other variables, both in 
terms of personality and also psychopathology 
presence in the line of the research made by se-
veral authors regarding Punishment Susceptibi-
lity or BIS (9-10-11-12-13). For instance, high 

scores are probably correlated with high levels 
of anxiety and pathological concerns; and low 
scores could be correlated with procrastination 
and problems with the authority, among others. 
Other limitations of this research deal with the 
sampling, which was incidental and only with 
college students’ population (in the final pha-
se). For future research it would be desirable to 
carry out a random sampling, as much stratified 
as possible, according to social-economical le-
vels. Likewise, representativity is influenced by 
the fact that the sample was extracted from the 
population of Michoacán, and that is only one 
State in Mexico. It is necessary to study EPSS 
properties in other states of the country.
On the other hand, if we take into account that 
the EPS construct is described as a personality 
trait, we must study test-retest reliability, ex-
pecting that the scores of one person are very 
similar when evaluated one or two months later.
Despite the foregoing limitations, we may con-
clude that the Early Punishment Susceptibility 
(EPSS) Scale obtained adequate indicators, re-
garding its construct validity and internal con-
sistency.  EPSS is useful as an instrument aimed 
to evaluate the personality trait named as Ear-
ly Punishment Susceptibility (with its factors) 
which may be quite interesting, both in the re-
search area and also in the application. 
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