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PSYCHOMETRIC ANALYSIS OF A REDUCED VERSION OF THE SCALE OF POSITIVE AFFECT AND NEGATIVE AFFECT...

Summary

The objective of the study was to develop a short version of the Positive Affect and Negative
Affect Scale (PANAS), based on the original version of 20 items. The sample consisted of 3960
students from a public university in Lima. The results indicate that the validity of the internal
structure, through exploratory and confirmatory factor analysis, was defined by 10 items and two
dimensions. Positive affects are organized into five items: determined, optimistic, inspired, active,
and attentive; while negative affects are in five items: irritable, hostile, angry, guilty, and
ashamed. Likewise, it was found for the final short version, standardized coefficients with
factorial loads between .48 and .85, as well as the fit indices of the model were in accordance with
what was expected. Internal consistency reliability indicates Alpha and Omega coefficients
greater than .70 in both factors. It is concluded that the instrument presents evidence of internal
structure and the scores are consistent.

Keywords: Reliability; Validity; Positive Affect; Negative Affect; PANAS; Psychometry.

Resumen

El objetivo del estudio fue desarrollar una version corta de la Escala de Afecto Positivo y Afecto
Negativo (PANAS), a partir de la version original de 20 items. La muestra estuvo conformada
por 3960 estudiantes de una universidad pablica de Lima. Los resultados sefialan que la validez
de estructura interna, a través del analisis factorial exploratorio y confirmatorio, quedé definida
por 10 items y dos dimensiones. Los afectos positivos estan organizados en cinco items: decidido,
optimista, inspirado, activo, atento; mientras que los afectos negativos en cinco items: irritable,
hostil, enojado, culpable, avergonzado. Asimismo, se encontré para la version corta final,
coeficientes estandarizados con cargas factoriales entre .48 y .85, asi como los indices de ajuste
del modelo estuvieron de acuerdo con lo esperado. La confiabilidad por consistencia interna
sefiala coeficientes alfa y omega mayor a .70 en ambos factores. Se concluye que el instrumento
presenta evidencia de estructura interna y las puntuaciones son consistentes.

Palabras claves: Fiabilidad; Validez; Afecto positivo; Afecto negativo; PANAS; Psicometria.
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INTRODUCTION

Emotional experience is inherent to the human being (Choliz, 2005) and very complex to define
(Ayala & Cardona, 2016). Emotion is understood as a basic affective process that generates
physiological and psychological changes, as a response to a given stimulus, with high pleasant
energy and a very personal meaning to its experience, which generates internal changes in the
body to respond to daily events (Cabanac, 2002; Grimaldo, 2003; Reeve, 2010).

They are also described as psychophysiological reactions that allow an adaptive response
to situations perceived as dangerous and threatening, producing cognitive evaluations of the
events experienced, which in turn lead to reflex actions of the body as well as facial gestures that
are interpreted by others (Pigueras et al., 2009).

Emotions respond to specific events and are characterized by their rapid and short
duration. They are innate responses based on physiological reactions that generate adaptive
behaviors, through which we assess the experience and prepare ourselves to act in different
situations (Cole et al., 2004; Ekman,1992; Keltner & Gross, 1999). Emotions are like a kind of
prompt-response localization device that elaborates and transmits meaning through experience
(Cole et al., 2004).

In the field of psychological research, the study of emotions is highly useful, and although
there is still no consensus among researchers on the formal definition of affect (Moran-Pallero &
Felipe-Castafio, 2021), some authors call it emotional science or affective science, whose the
fundamental component is affect. As a person learns to recognize and organize their emotions,
their affective responses begin to be modeled on experiences (Niedenthal & Ric, 2017).

According to the above, it can be specified that affect is any experience or emotion, from
pain to joy, from the simplest to the most complex impressions, and from normal to abnormal
affective responses (VandenBos, 2015); it can also be mentioned that affect encompasses mood
states, fixing them in a dimension of bipolar valence and differentiating them according to their
level of activation (Rogaten & Moneta, 2015); on the other hand, behaviors that promote positive
affect in daily life include thoughts, behaviors, and actions that allow maintaining a high level of
affect (Ovejero & Veldzquez, 2017). However, there are two areas that can be distinguished:
positive affect, which reveals the degree of passion, activation, vigilance, and strength; and
negative affect, whose discomfort results in stress, encompassing different affective responses of
rejection such as displeasure, anger, fear and excitability (Watson et al., 2011; Watson & Clark,
1992; Watson et al., 1988a).

These opposite dimensions have a lower level belonging to dimensions of diverse
emotional content and that, when analyzed, correspond to one of the dimensions of higher level;
therefore, it empowers to perform emotional self-management in an adaptive way with life (Di
Fabio & Kenny, 2016), as well as the use of creative cognition in the study (Rogaten & Moneta,
2015).

In contrast, the dimensions of positive and negative affect are stable and predictive over
time (Lemos, 2020), affectivity being a complex psychogenetic process in the life of the human
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being, where affective bonds will be crucial factors of subjective well-being, health and daily life
(Torres-Salazar et al., 2020; Zubiria, 2013). This is why it is important to assess affectivity at both
the individual and the group level (Moreta-Herrera et al., 2021). Another, simpler definition points
out that there is only one dimension of affectivity with two extremes, a left one where negative
affects are located and a right one for positive affects; in the middle are ambiguous, undefined, or
ambivalent affects in their phenomenological experience, and all these affects can have different
degrees (Gray & Watson, 2007).

Although emotions help people in their development, they can also cause clinical
problems and chronic diseases that require special attention (Lemos, 2020); therefore, their study
is valuable because it allows a better understanding of people (Abarca-Castro et al., 2021).

Watson et al. (1988a) developed an instrument to measure affectivity, the Positive Affect
and Negative Affect Scale (PANAS), consisting of 20 statements, in a sample of university
students and administrative personnel. The structure included two factors: positive affect (PA)
and negative affect (NA). External validity obtained direct correlations between negative affect
(NA) of the PANAS and the Hopkins Symptom Checklist (HSCL) of .74 and .65, with the Beck
Depression Inventory of .56 and .58, and with the State Anxiety Scale of .51.

Several studies have assessed the psychometric properties of the PANAS instrument in
its full version, such as the translations into Spanish by Joiner et al. (1997), into German by Leue
and Beauducel (2011); into Portuguese by Pires et al. (2013) and into Turkish by Peker et al.
(2021). In Latin America, the Mexican adaptation by Robles and Paez (2003); in Argentina,
Moriondo et al. (2012); in Chile, by Dufey and Fernandez (2012); in Ecuador, by Garcia and
Arias (2019); and in Peru, by Grimaldo (2007), Gargurevich and Matos (2012), and Gémez and
Leyton (2020).

Similarly, research assessing short versions of the Scale has been reported in several
countries. Ruiz-Pérez et al. (2021) analyzed the psychometric properties of the short version | of
the PANAS-R developed by Thompson (2007). The sample consisted of 729 people from Brazil,
Colombia, North America and Western Europe. According to the factor analysis, the structure
consisted of two dimensions, PA and NA. Reliability was determined by Cronbach's alpha
coefficients ranging from 0.63 to 0.82 for PA and from 0.75 to 0.87 for NA.

Gouveia et al. (2019) analyzed the psychometric evidence of the Positive Affect and
Negative Affect Scale (EAPN-10) in Brazil. Three studies were developed: the first with 296
university students whose exploratory factor analysis showed a bifactor structure - positive
affectivity and negative affectivity; the second, 313 students who confirmed the bifactor structure
with alphas greater than .70; the third study, 302 university students who responded to previous
instruments and measures of optimism, depression, positivity, stress and anxiety. Evidence of
criterion validity indicates that PAs (a = .83) were directly related to indicators of well-being,
whereas ANs (o = .80) were directly related to indicators of psychological distress.

Galinha et al. (2014) examined the abbreviated Portuguese version of the Positive
Affectivity and Negative Affectivity Scale (PANAS-VRP) in 245 adults with higher education
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and 535 university students. Internal consistency was 0=.86 for the PA scale and 0=.89 for the
NA scale. Convergent validity showed high correlations (> .80) for negative and positive affect.

Karim et al. (2011) examined the factorial invariance of the abbreviated form of the I-
PANAS-SF Scale in 421 university students from France and Pakistan. They proposed multigroup
structural equation models in order to compare the factor structure of the instrument in both
cultures. An internal consistency coefficient for positive and negative affect was found to be
greater than 0.70.

Agoston et al. (2011) studied the psychometric properties of the Hungarian version of the
original and abbreviated version of the PANAS. The sample consisted of 1163 university students
and 466 patients with various somatic complaints. Factor analysis confirmed the bifactorial
structure of the instrument. The internal consistency of the short scale obtained a Cronbach's alpha
of .73 and .79 for the positive scale and .65 and .67 for the negative scale.

Gargurevich (2010) studied the psychometric properties of the 10-item short version of
the PANAS (I-Spanas-SF) in a sample of 320 university students in Lima. Internal validity was
performed with confirmatory factor analysis, resulting in the bifactorial structure of PA and NA,
and the inverse correlation between both scales (r = -0.52, p < 0.001). Convergent and divergent
validity reported direct relationship of the PA of the | PANAS -SF with the PA scale of the
PANAS (r = .34) and an inverse relationship with the NA of the PANAS (r = -.18). Similarly, a
direct relationship was found between the NA of the I-PANAS-SF and the NA of the PANAS (r
=.54) and an inverse relationship with the PA of the PANAS (r = -.14). The internal consistency
reliability obtained an alpha of .72 in both factors.

Thompson (2007) validated the short form of the I-PANAS-SF in English, through a
qualitative (N=18) and quantitative (N=407) study, with participants of different nationalities. He
conducted exploratory and confirmatory factor analysis, resulting in a structure with 10 items and
2 factors; PA and NA. The convergent validity of the I-PANAS-SF reported a direct correlation
of the PA subscale with the subjective well-being (SWB) measure (r = 0.33, p < 0.01) and with
the Happiness Scale (r = 0.39, p < 0.01). The NA subscale was inversely related to both SWB (r
= -0.33, p < 0.01) and happiness (r = -0.51, p < 0.01). The reliability coefficient obtained a
Cronbach's alpha of .82 for the total scale.

Kercher (1992) studied the short version of the PANAS scale, consisting of 10 items, in
804 elderly Americans. Reliability obtained Cronbach’s alpha coefficients of .75 for PA and .81
for NA. The factor analysis is consistent with the bifactorial structure of the original test. Ten
items were selected from the original 20-item PANAS. The PANAS PA (F1) included: excited
(V1); enthusiastic (V2); alert (V3); inspired (V4); and determined (V5). The PANAS NA (F2)
included anxious 6); annoyed (V7); frightened (V8); nervous (V9); and fearful (\V10). The
selected items obtained high factor loads in the exploratory factor analysis.

Therefore, the general objective of the study was to develop a short version of the scale
of positive and negative affect in a sample of university students from a public entity in Lima,
and the specific objectives were to determine the internal consistency reliability and assess the
internal structure validity of the instrument.
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The research aims to validate the theoretical model of two dimensions of affect (positive
and negative) and to provide a brief instrument for rapid assessment, both for research and
professional practice, but an instrument with evidence of validity and consistent scores.

METHOD

Type of Study

The research is instrumental (Ato et al., 2013), because it assessed the reliability and validity
properties of a short version of the PANAS.

Participants

A sample of 3960 students from different schools and academic years of a public university in
Lima was taken, of which 1591 were males (40%) and 2369 females (60%), aged between 16 and
40 years, with an average age of 23 years and a standard deviation of 3.71. The participants
answered the instrument voluntarily and the sampling was non-probabilistic.

Instruments

The Positive Affect and Negative Affect Scale (PANAS) was developed by Watson et al. (1988a)
to measure people’s emotional state. The instrument is composed of 20 items that form two
dimensions, one measuring positive affect and the other negative affect, representing the main
characteristics of the emotional experience (Watson & Clark, 1984). It is short and easy to
administer, with a 5-point Likert scale for scoring, where 1 (not at all or almost nothing) and 5
(very much).

The Negative Affect Scale provides information about the emotional state in unpleasant
situations, characterized by the expression of sadness, disinterest, and envy (Watson et al., 1988b).
They are associated with characteristics of sensitivity, low tolerance to adverse circumstances,
vegetative lability and stress. In this scale, the scores of items 2, 4, 6, 7, 8, 11, 13, 15, 18 and 20
are added together, ranging from 10 to 50 points, considering that a higher score means a higher
level of negative affect (Watson et al., 1988b).

The Positive Affect Scale assesses the emotional state in pleasant situations, indicating a
good state of social, personal and family well-being (Lopez et al., 2012). These gratifying
situations generate pleasure and express enthusiasm, liking, confidence, energy, and satisfaction.
Positive affect emotions include enthusiasm, inspired, determined, attentive, and active. The scale
score is obtained by adding items 1, 3, 5, 9, 10, 10, 12, 14, 16, 17, and 19, and ranges from 10 to
50, with the highest scores representing the highest level of positive affect (Riopel, 2019).

Test-retest reliability was measured in seven time frames on two different occasions. For
the Positive Affect Scale, correlation coefficients between items and their factor ranged from .47
to .68, and for the Negative Affect Scale, from .39 to .71. Internal consistency reliability was also
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obtained, resulting in an alpha coefficient greater than .80 for both positive and negative affect
(Watson et al., 1988a).

Internal structure validity was established by exploratory factor analysis, which found
two factors: positive affect (PA) and negative affect (NA). For convergent validity, the items were
found to correlate with the PANAS scales, with positive coefficients with the corresponding factor
ranging from .89 to .95 and negative values in the correlation with the opposite factor ranging
from -.02 to -18 (Watson et al., 1988a).

Procedure

The data were collected virtually in 2020 using a form from Google Forms, with the prior
informed consent of the participants. Once the instruments were obtained, quality control of the
responses and quantitative analysis of the data were performed. The confidentiality of the
information was established to protect the identification of the participants in the study, as well
as the use of the results for the purposes indicated, in accordance with the ethical norms of the
Peruvian Association of Psychologists (Colegio de Psic6logos del Pera, 2017).

Data analysis

The statistical package R Studio 2022.03.1 and JASP 0.16.2 were used to analyze the data. An
Exploratory Graph Analysis (EGA) was performed. Likewise, an exploratory factor analysis was
performed to assess the evidence of validity by internal structure and to estimate the number of
dimensions. On the other hand, a confirmatory analysis was performed by the method of weighted
least squares, using the fit indices: Tucker-Lewis Index (TLI), Comparative Goodness of Fit Index
(CFI), Standardized Root Mean Square Residual (SRMR), Bentler-Bonett Normed Fit Index
(NFI), Hoelter's Critical N and Root Mean Square Residual Approximation (RMSEA). The alpha
and omega ordinal coefficients and the composite reliability coefficient were calculated to
examine the internal consistency reliability.

RESULTS

To establish the internal structure, an exploratory graphic analysis (EGA) of the full version of
20 items that made up the instrument was performed. Figure 1 shows that six statements;
distressed, uneasy, frightened, nervous, fearful and alert are unstable, leaving the remaining 14
items selected.

To assess the contribution of the 14 items, the factorial weight is obtained, resulting in
four of the statements with low coefficients: strong, enthusiastic, proud and interested, being
separated from the instrument. (Table 1).

Figure 2 shows the 10 items that make up the internal structure of the instrument along two
dimensions. The positive emotions include five items: determined, optimistic, inspired, active,
and alert; and the negative emotions include the other five statements: irritable, hostile, angry,
guilty, and ashamed.
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Figure 1.
Distribution of the PANAS Full Scale items
Source. Elaborated by the author.
Table 1.
PANAS Scale factor weights
Items PANAS + PANAS- Communalities
Determined 0.823 0.319
Inspired 0.764 0.418
Optimistic 0.744 0.394
Active 0.731 0.458
Attentive 0.686 0.525
Strong 0.663 0.558
Enthusiastic 0.651 0.582
Proud 0.618 0.628
Interested 0.510 0.740
Irritable 0.759 0.388
Hostile 0.721 0.477
Angry 0.709 0.486
Guilty 0.603 0.639
Ashamed 0.554 0.701

Source. Elaborated by the author.
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Figure 2.

Structure of the PANAS Short Scale
Source. Elaborated by the author.
Table 2 shows the factorial weights of the 10 items mentioned, with values ranging from .54 to

.85, indicating the contribution of the statements in each of the dimensions for the short version
(Table 2).

Table 2.

Internal structure of the PANAS Short Scale
Items PANAS + PANAS- Communalities
Determined 0.851 0.274
Inspired 0.751 0.434
Active 0.745 0.441
Optimistic 0.727 0.437
Attentive 0.699 0.509
Irritable 0.753 0.398
Hostile 0.718 0.477
Angry 0.697 0.498
Guilty 0.607 0.630
Ashamed 0.548 0.698

Source. Elaborated by the author.

To confirm the factorial structure of the scale, a Confirmatory Factor Analysis (CFA) was
performed using the Weighted Least Squares (WLS) method, resulting in an internal structure
composed of 10 items and two factors; 5 PANAS+ and 5 PANAS- (see Figure 3).
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Figure 3.
Path Analysis of the PANAS Short Scale Model

Source. Elaborated by the author.

Absolute fit indices were assessed. Root Mean Square Residual Approximation (RMSEA
= 0.052), being expected to be close to zero. Also, the Tuker-Lewis Incremental Fit Index (TLI
=0.906), the Bentler-Bonett Normed Fit Index (NFI = 0.975) and the Comparative Fit Index (CFI
= 0.976) obtained values greater than 0.90, indicating a good fit to the model. Similarly, the
Standardized Root Mean Square Residual (SRMR = 0.042) was used, with a value equal to or
less than 0.05, to consider an acceptable model. From what was noted, it was found that the model
fit indices were based on the recommended values (Escobedo et al., 2016).

In order to validate the structure of the short version, the convergent and discriminant
validity of the instrument was analyzed. In convergent validity, the items obtained standardized
lambda coefficients between 0.48 and 0.84 and the correlation between the factors was negative
and significant (r = - 0.240). Similarly, the average variance extracted (AVE) in both factors were:
PANAS+ = 0.590 and PANAS- = 0.500, indicating that more than 50% of the variance extracted
was explained by the constructs.

To assess the validity of the dimensions of the short scale, a relationship was established with the
full version, observing direct correlations between the dimensions of both positive and negative
affect (Table 3), with an effect size of 97% for the former and 94% for the latter, indicating a
large effect size in both cases.

Table 3.
Correlations between the full and short versions of PANAS

Versions PANAS+ PANAS- SHORT PANAS +
PANAS- -0,129™

SHORT PANAS + 0,952 -0,213™

SHORT PANAS - -0,118™ 0,901 -0,192™

**_The correlation is significant at the .01(bilateral) level.
Source. Elaborated by the author.
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To analyze the discriminant validity, high correlations were obtained between the items
with their respective dimension and low correlations with the other factor, and the square root of
the variance extracted from the factor obtained coefficients for PANAS + of 0.773 and PANAS
- 0of 0.710, values higher than the correlation between the factors (r = -0.24).

Regarding the connection between the items, a network analysis is graphed, showing in
Figure 4 a network estimated by two compact groupings, consisting of positive and negative
emotions, where the total score of the full version of both emotions plays a central role in the
model. In the positive emotion group, there are strong correlations with the optimistic, inspired,
determined, active and attentive items and less strong correlations with the negative emotion
items. Similarly, the negative PANAS score of the full version shows strong associations with the
angry, hostile, irritable, guilty, and ashamed items and less strong associations with the positive
emotion items.

One of the centrality indicators is the degree of betweenness, which allows learning the
ability of the variables to connect with the rest of the actors. Figure 5 shows that the highest index
is the negative PANAS score with 2.045, the positive PANAS score with 1.713 and the optimistic
item with 1.047.

@ Ppositive
© Negative

Figure 4.
Estimated network of abbreviated PANAS scale items and full version total score

Source. Elaborated by the author.

Composite reliability and Cronbach's and Omega reliability coefficients for both constructs were
above .70, which is considered adequate for research purposes (Furr & Bacharach, 2013) (see
Table 4).
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Table 4.
Reliability coefficient of the abbreviated PANAS Scale
Dimensions Alpha Omega Composite reliability
PANAS + 0.871 0.81 0.870
PANAS - 0.803 0.872 0.800

Source. Elaborated by the author.

Betweenness Closeness Degree Expected Influence

NEGATIVEPANAS -
POSITIVEPANAS -
Active
Attentive 4
Determined 4
Inspired 4
Ashamed 4
Irritable 4
Optimistic
Hostile

Guilty J

Angry J

Figure 5.
Centrality Indices for the Estimated Network of the abbreviated PANAS Scale

Source. Elaborated by the author.

DISCUSSION

The purpose of this study was to develop a short version of the PANAS from the full version
proposed by Watson et al. (1988a) that could be used in research and professional practice to
assess affective states that are activators of both positive and negative emotional responses.

The PANAS is one of the most widely used tests to measure affective state (Medrano et
al., 2015). The full 20-item version has been adapted in several countries and has been reported
to have valid and reliable psychometric properties. Despite its rapid application, there is a need
for short instruments, which is why short 10-item forms have been developed (Galinha et al.,
2014; Gouveia et al., 2019; Kercher, 1992; Thompson, 2007).

Studies on the PANAS in Peru are scarce. The first study was on the full version, carried
out in police officers, identifying a factorial structure of four dimensions, with problems in the
reliability of the last dimension (Grimaldo, 2007). Regarding the short version, Gargurevich
(2010) studied a 10-item version in university students and reported a two-dimensional scale, in
addition to convergent and divergent validity indicators, as well as a Cronbach’s alpha reliability
of .72 for both scales. This last aspect coincides with the results of this study’s purpose.
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The full scale was applied to a sample of university students, the internal structure of the
instrument was identified, and an exploratory graph analysis was performed on the 20 items; in
this regard, Flores-Kanter et al. (2021) pointed out that graph analysis is a new and robust method
for learning the latent structure underlying the scores of a scale. This procedure allowed the
identification of two clearly established dimensions; one of positive affect and the other of
negative affect, noting that the item alert was not part of either dimension. It was found that the
items distressed, uneasy, frightened, nervous and fearful, reported communalities lower than 0.85,
confirming the negative affect factor. On the other hand, the positive affect factor consisted of:
determined, optimistic, inspired, active, and attentive.

Regarding the alert item, Ruiz-Pérez et al. (2021) point out problems in the scale,
obtaining a very low and negative correlation, being perceived by subjects as a negative rather
than a positive state, corresponding to the current context of health crisis; however, in studies
prior to the pandemic by COVID-19, they did not report drawbacks in the item (Gargurevich,
2010; Thompson, 2007).

To determine the number of items, we eliminated those with the lowest factorial loads,
such as strong, proud, interested, and enthusiastic, which correspond to positive affect, consistent
with the study by Thompson (2007), who reported them as problematic items whose meanings
were unclear, identified in a qualitative study with focus groups.

These processes were verified by confirmatory factor analysis, which validated the two
factors with 10 items; PANAS + with the items: determined, optimistic, inspired, active, attentive,
with lambda standardized coefficients between .69 and .85 and PANAS - with: irritable, hostile,
angry, guilty, ashamed, with coefficients between .48 and .82. The structure of the short version
reflects the same components of the full PANAS as proposed by Watson et al. (1988a). As for the
underlying dimensions of the scale, the confirmatory analysis is consistent with the bifactor model
of affectivity, showing appropriate fit indices.

The internal consistency reliability obtained ordinal Alpha and Omega coefficients for
PANAS+ and PANAS- greater than 0.70, as reported by Ruiz-Pérez et al. (2021) and Gargurevich
(2010). The correlation between the two subscales was -.24 (p < .01), similar to Thompson's
(2007) and Watson et al.'s (1988a) original two-month test-retest reliability of the PANAS,
suggesting that the 10-item PANAS compares well with the original 20-item PANAS in terms of
reliability.

The reduced version has been found to be equivalent to the full 20-item version in terms
of psychometric properties. As Flores-Kanter and Medrano (2018) point out, the advantage
presented by this abbreviated version is that it allows for responses in extensive questionnaires
with many variables or in applied settings with time constraints, such as in organizational or
educational settings.
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