University of Novi Sad

DSpace-CRIS Repository https://open.uns.ac.rs

Serbian Adaptation of the
Positive and Negative Affect

Schedule (PANAS): Its
facets and second-order structure

Mihié Ljiljiana, Novovi¢ Zdenka, Colovi¢ Petar,
Smederevac Snezana

Mihié, Ljiliana, Novovié, Zdenka, Colovi¢, Petar, and Smederevac,
SneZana. 2014. Serbian Adaptation of the Positive and Negative
Affect Schedule (PANAS): Its facets and second-order structure.
Psihologija 47(4): 393—414. doi: 10.2298/PS11404393M.
https://open.uns.ac.rs/handle/123456789/6822

Downloaded from DSpace-CRIS - University of Novi Sad



PSIHOLOGIJA, 2014, Vol. 47(4), 393-414 UDC 159.942.072(497.11)
© 2014 by the Serbian Psychological Association 159.923.2.072
DOI: 10.2298/PSI1404393M

Serbian Adaptation of the Positive and Negative
Affect Schedule (PANAS): Its Facets and
Second-Order Structure

Ljiljana Mihi¢, Zdenka Novovi¢, Petar Colovi¢, and SneZana Smederevac

Department of Psychology, University of Novi Sad, Serbia

Although the PANAS is widely used in affect research there are some controversies
regarding its structure. Two related studies were reported providing evidence that a Serbian
adaptation of the PANAS represents a valid and reliable measure of self-reported affect.
Study 1 (N = 455), showed that its psychometric properties and correlates obtained in a
Serbian sample are highly comparable to those reported in the American validation study.
Additionally, a hierarchical structure of specific affects within the PANAS was explored via
a second-order confirmatory analysis. Results showed that Joviality, Self-Assurance, and
Attentiveness can be regarded as lower-order factors of Positive Affect, whereas Fear, Self-
Disgust, and Hostility seem to represent lower-order factors of Negative Affect. Study 2 (N =
87) demonstrated differential momentary activations of the identified lower-order factors in
the real-life situation of taking an exam. The construct validity of the specific subscales was
supported. Among the subscales, Self-Disgust had inadequate psychometric properties.
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The Positive and Negative Affect Schedule (PANAS) is a self-report
measure of affect which is based on the circumplex model of affect (Watson,
Clark, & Tellegen, 1988; Watson & Tellegen, 1985). According to this model,
specific affects represent linear combinations of some higher-order dimensions
which can be arranged circularly to form a circumplex. Mood terms that are placed
within a particular octant of the circumplex are believed to be highly correlated,
those 90° apart are believed to be uncorrelated, whereas mood adjectives that are
separated by 180° are believed to be highly negatively correlated (i.e., bipolar
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opposites of the same dimension). Various authors have emphasized different
higher-order dimensions (Russell, 1980; Thayer, 1989; Watson & Tellegen,
1985). For example, Watson and Tellegen (1985) have suggested the existence
of four second-order dimensions of affective experience: Pleasantness, Positive
Affect (PA), Negative Affect (NA), and Engagement. However, PA and NA were
subsequently prioritized given the finding that these two dimensions explain
most of the variance in self-reports of mood (e.g., Watson & Clark, 1997). More
recently, there has been some debate as to whether valence and arousal are the
primary dimensions along which affects differ, or there are other important
differentiating criteria such as motivational direction (approach vs. avoidance)
(Carver & Harmon-Jones, 2009; Watson, 2009). Nonetheless, the PANAS,
inspired by the dimensional-valence approach to affect research, is still one the
most frequently used affect measures.

The PANAS consists of two scales, one for measuring positive affect/
activation and the other tapping negative affect/activation. The scales were
derived from the nine Zevon and Tellegen (1982) mood content categories.
The PANAS items were intentionally sampled from the higher ends of their
respective dimensions representing blends of valence and activation (Larsen &
Diener, 1992; Watson, Wiese, Vaidya, & Tellegen, 1999). More precisely, the
items from the PA scale were sampled from the octant of the affect circumplex
defined by high Engagement (e.g., active, alert, interested) and high PA
(e.g., enthusiastic, excited, strong) (Watson et al., 1999). On the other hand,
the NA items seem to belong to the octant of the circumplex representing
various forms of unpleasant activation (e.g., nervous, irritable, fearful).
The PANAS can be used as a trait or state measure depending on instructions.

The PANAS is translated into various languages and is used in different
areas of psychology (e.g., Gaudreau, Sanchez, & Blondin, 2006; Gengdz, 2000;
Terracciano, McCrae, & Costa, 2003; Watson, Clark, & Tellegen, 1984). However,
there are still some controversial issues regarding its structure. One such issue
concerns its proposed hierarchical structure (Tellegen, Watson, & Clark, 1999).
According to Tellegen et al. (1999), PA and NA subsume lower-order factors
corresponding to various discrete affective states. For example, joviality, self-
assurance, and attentiveness represent lower-order factors of PA, whereas fear,
guilt, hostility, and sadness are believed to be lower-order factors of NA (Watson
& Clark, 1994). In order to measure these discrete affects an expanded version
of the instrument was developed (PANAS-X; Watson & Clark, 1994). However,
to our knowledge, the question of whether a hierarchical structure of affect can
be found within the short PANAS has remained untested so far, even though its
authors suggested such a possibility (Tellegen et al., 1999).

Although there are a number of confirmatory factor-analytic (CFA) studies
of the short PANAS (e.g., Crawford & Henry 2004; Crocker, 1997; Gaudreau et
al., 2006; Killgore, 2000; Mehrabian, 1997; Tuccitto, Giacobbi, & Leite, 2010),
testing its hierarchical structure via second-order confirmatory factor analysis has
been fraught with difficulties. Given that the PANAS scale was derived from the
nine Zevon and Tellegen (1982) mood content categories and the small number
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of items comprising the scale, fitting a second-order structure to the nine first-
order and two second-order factors has not been possible due to identification
problems. Instead, the researchers have opted for testing the models with error
correlations between items belonging to the same content category as identified
by Zevon and Tellegen (Gaudreau et al., 2006; Tuccitto et al., 2010), or nested
factor models (e.g., Crawford & Henry 2004). It is noteworthy, however, that
Watson and Clark (1994), using the same Zevon and Tellegen’s marker items,
identified seven specific affects; thus, fewer first-order factors than nine, which,
in turn, can resolve the problem of model identification.

Heterogeneity of the PA and NA Scales

Diener, Smith, and Fujita (1995) have noted that the items “strong”,
“active”, and “alert” from the PA scale can be differentiated from other emotional
items given their cognitive/ attentional nature. More recently, it has been
demonstrated that a German version of the PA scale can be meaningfully divided
into three subscales of Joy, Interest, and Activation, which show a differential
pattern of activation under various affect-arousing conditions (Egloff, Schmukle,
Burns, Kohlamann, & Hock, 2003).

Heterogeneity of the item content has been suggested for the 10-item NA
scale as well. In a confirmatory factor analysis, Mehrabian (1997) have found
that the NA items can be split into two factors termed Afraid (“scared”, “afraid”,
“nervous”, “jittery”, “ashamed”, and “guilty”) and Upset (“distressed”, “upset”,
“hostile”, and “irritable”). However, this two-factor model of the NA scale
was derived on a posteriori basis and had an inadequate fit. Additionally, each
subsequent study testing this model needed to introduce some modifications
(e.g., Gaudreau et al., 2006; Killgore, 2000). For example, the NA items defining
Afraid and Upset varied from study to study. The items “ashamed” and “guilty”
showed significant instability, suggesting that they do not belong either to the
Afraid or Upset factor (e.g., Gaudreau et al., 2006; Killgore, 2000; Mehrabian,
1997). On the other hand, “scared”, “afraid”, “nervous”, and “jittery” seem to
have consistently defined the Afraid factor. Even though the sample composition
in the cited studies varied (undergraduates, young athletes, nonclinical adults,
combined student and adult samples), it seems that sample differences can only
partly account for the reported variations in dimensionality. For example, in
the two studies in which “ashamed” and “guilty” switched from one factor to
another, undergraduates were the main source of information (Mehrabian, 1997;
Killgore, 2000).

In this article, two studies are reported. The Study 1 had the following
goals: a) provide evidence regarding the validity and reliability of a Serbian
adaptation of the short PANAS; and b) explore the presence of specific, discrete
affects within the PA and NA scales. The reviewed studies are suggestive of
the heterogeneous PA and NA content, although it is not clear as to how many
specific affects can be found, particularly within the NA scale. Assuming
the presence of several discrete affects, a related question concerned their
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hierarchical organization. Although a different, bifactor model of the PANAS
has been suggested (Ebesutani et al., 2011; Leue & Beauducel, 2011), it is still
feasible to test its second-order structure providing the following conditions:
a) the first-order factors (i.e., specific affects of the same valence) are highly
correlated, and b) the second-order factors (i.e., PA and NA) are hypothesized to
be able to account for the observed correlations between the first-order factors
(Chen, West, & Sousa, 2006). To support the meaningfulness of separation of
different PANAS subscales, Study 2 examined differential courses of the PA and
NA subscales in a real-life situation such as taking an important exam.

Study 1

This cross-sectional study provided information about the psychometric
characteristics of the Serbian adaptation of the PANAS. It also tested the
assumption that within both the PA and NA scales there are three correlated facets
of discrete affects. Based on the previous studies (Diener et al., 1995; Egloff et
al., 2003; Patrick & Lavoro, 1997), the PA items were conceptualized to load on
Joviality (“excited”, “enthusiastic”, “inspired”), Attentiveness (“active”, “alert”,
“interested”, “attentive”), and Self-Assurance (“strong”, “proud”, “determined”).
Placement of the NA scale items on their respective factors was less certain.
Item-content analysis and the previous work (Gaudreau et al., 2006; Killgore,
2000; Mehrabian, 1997) suggested splitting of the NA items into Fear (“scared”,
“afraid”, “nervous”, “distressed”, “jittery”) and Anger (“irritable”, “hostile”).
Additionally, our hypothesis was that items tapping self-disgust (“guilty”,
“ashamed”) should load on a factor different from those defined by items tapping
fear and anger. As previously argued (e.g., Power, 2006) and demonstrated
(e.g.,Gaudreau et al., 2006; Killgore, 2000; Mehrabian, 1997), self-disgust items
do not seem to cluster consistently with either fear or anger items. Also, in the
line with the work of Killgore (2000) and Gaudreau et al. (2006), these two
items were expected to load on the same factor with “upset.” Next, we opted to
test the assumption about the hierarchical organization of discrete affects within
the PANAS using a second-order CFA. Finally, we sought to establish validity
of different subscales within the PA and NA scales by examining their relations
with relevant personality constructs.

Method

Participants and Procedure

Four hundred and fifty five participants (among which were 279 women) consented
to participate in the study (M, o 28.8, SD = 11.84). Most of the sample consisted of
students enrolled at the University of Novi Sad, Serbia. The remaining participants, who also
volunteered for the study, were older adults recruited via the “snowball* strategy whereby the
students were asked to recruit further participants. The percentage of participants within four
age bands (18-25, 26-35, 36-49, 50+) was 63%, 13%, 13%, and 11%, respectively.
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Measures

Positive and Negative Affect Schedule (PANAS). The PANAS (Watson et al., 1988)
consists of 20 items measuring PA and NA with 10 items tapping each. The items were affect
descriptors selected based on the previous factor-analytic studies (e.g., Zevon & Tellegen,
1982). The PANAS can be employed with different time instructions (moment, past few days
or weeks, past year, or general), depending of whether one is interested in exploring trait
or state affect. In this study, respondents were asked to rate the extent to which they had
experienced each particular affect during the past few days, tapping into time-limited affect.
Responses were indicated on a 5-point scale labelled “not at all”, “little”, “moderately”, “quite
a bit”, and “extremely”.

The first two authors translated the items into Serbian language. Then two bilingual
persons, blind to the original items, back-translated the items. Preliminary analyses suggested
that the item “excited” (uzbudjeno) in Serbian had an ambivalent valence and was substituted
with “elated” (odusevljeno). Also, in Serbian there is no straightforward translation of
“distressed”. Similar to other cross-cultural adaptations of the PANAS (Gaudreau et al.,
2006), it was translated using an adjective (uznemireno) that has more of a tense connotation.
Cronbach’s alpha reliabilities for PA and NA in this study were .89 and .85, respectively (M =
33.18, SD = 7.29 for PA and M =15.94, SD = 5.41 for NA).

State-Trait Anxiety Inventory (STAI-S). The STAI-S (Spielberger, Gorsuch,
Lushene, Vagg, & Jacobs, 1977) is a self-report inventory comprised of two subscales of 20
items assessing state and trait anxiety. In the current study, we were interested in assessment
of state anxiety. A subset of participants (N = 141) were asked to report how they felt “right
now”, on a 4-point scale from “not at all” to “very much so.” Cronbach’s alpha in the current
study was .95 (M = 38.71, SD = 11.65).

Beck Depression Inventory, Version II (BDI — II). The BDI-II (Beck, Steer, &
Brown, 1996) is one of the most frequently used instruments developed to assess the intensity
of depression. It contains 21 items pertaining to measure the intensity of depressive symptoms.
A subset of participants (N = 141) were asked to select one statement that best described the
way they had felt during the past two weeks using a 4-point scale with a maximum score of
63. For the current sample, Cronbach’s alpha was .84. On average, the participants obtained
the depression score of 6.41 (SD = 5.68). This score, according to the cut-off scores proved by
Dozois, Dobson, and Ahnberg (1998), fell within a normal range (0—12 normal; 13—19 mildly
dysphoric; 20-63 dysphoric and depressed).

Big Five Plus Two (BF+2). F+2 (Smederevac, Mitrovié i Colovi¢, 2010) is a self-report
measure of personality resulted from a Serbian psycho-lexical study, which was conducted
according to the criteria set by Tellegen and Waller (Waller, 1999). The instrument contains
184 items and measures seven higher-order dimensions: Neuroticism (o = .90), Extraversion
(o = .86), Conscientiousness (a = .87), Aggressiveness (a = .88), Openness (a = .79), Positive
valence (o = .91), and Negative valence (a = .84). Each higher-order dimension contains a
certain number of personality subscales.

Results

Descriptive, Reliability and Validity Data of the PA and NA scales

Table 1 represents descriptive statistics for the PA and NA scales. The
means and standard deviations are reported separately for men and women.
Men scored significantly higher than women on the PA scale (¢ (453) =-3.29, p
<.001, Cohen’s d = 0.31). Although such gender differences were not found in
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the normative U.S. sample, similar difference was reported in another European
study (Crawford & Henry, 2004). Internal consistency reliabilities, as measured
by Chronbach’s alphas, for both scales were comparable to those found in
the normative U.S. sample (Watson et al., 1988), as well as their test-retest
reliabilities.

Table 1

Descriptive Statistics, Reliabilities, Retest Correlations, and Congruence Coefficients
of the PANAS

Total Women Men
M SD M SD o M SD a o, testretest®
PA state 33.18 729 3229 734 88 3458 7.03 .88 .89 .50 98
(33.3) (7.2) (.88) (.48)
NA state 15.94 5.41 1565 521 85 1639 569 .85 .85 .30 .97
(17.4) (6.2) (.85) (.42)

Note. N=455; * A sub-sample of 69 was retested after six weeks. U.S. norms are given in parentheses.

Using the same extraction and rotation method as in Watson et al.’s
study, an exploratory principal component analysis identified two components
corresponding to PA and NA. The Tucker’s coefficients of congruence (r, = .98
for PA and = .97 for NA) suggested a high degree of congruence between the
Serbian and U.S. sets of factor loadings (Lorenzo-Seva & ten Berge, 2006). The
values of 7, greater than .95 suggest practical identity of the solutions (Lorenzo-
Seva & ten Berge, 2006; McCallum, Widaman, Zhang, & Hong, 1999).

Validity of the Serbian adaptation of the PANAS can be discerned by
considering its relations with other measures of mood, symptomatology, and
personality. In a subsample (N = 141), scores on the NA scale correlated .51 (p
<.01) with the BDI-II, and .69 (p <.01) with the STAI-S. In the same sample,
scores on the PA scale correlated —.43 (p <.01) with the BDI-II and —.54 (p <.01)
with the STAI-S. These results parallel those obtained on the U.S. validation
sample (Watson et al., 1988). In another subsample (N = 260), and as expected,
NA correlated with two BF+2 Neuroticism subscales (r = .52; p <.01 with
Depression and » = .47; p <.01 with Anxiety), whereas PA was significantly
correlated with the same measures but in the opposite direction (» = —.54; p <.01
and r = —38; p <.01, respectively). Additionally, PA was more strongly related to
Depression than Anxiety (z = 4.52; p <.01).

Competing Confirmatory Factor-Analytic Models of
the PA and NA Scales

Data-analytic strategy. Two series of CFA tested the assumptions that
within both the PA and NA scales one can differentiate three facets of discrete
affects. These three-factor models were compared to the alternative two-
factor and one-factor models via chi-square difference tests. The two— and
one-factor models were more restricted versions of the three-factor models
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that were obtained by fixing the correlations between the factors to equal 1;
each of the three possible two-factor models was examined in turn. Under
certain parameter specifications, models that differ in the number of latent
factors can be regarded as nested models (Brown, 2006). For example, a one-
factor solution is considered to be nested within a correlated two-factor model
when the correlation between the two factors is fixed to 1.00 (i.e., by setting
the correlation to 1.00 the factors are considered to be identical or collapsed
into a single factor). Similarly, the one-factor solution can be considered to
be nested within a correlated three-factor solution by fixing the correlations
between the three pairs of correlations to 1.00. The same principle generalizes
to two— and three-factor solutions, whereby a two factor-solution is considered
a more constrained version of the three-factor solution when the correlation
between any of the three factors is fixed to 1.00. In our analysis, by fixing
the appropriate correlations, the one-factor and the two-factor-models were
considered nested within the correlated three-factor model, and were compared
via a chi-square difference test.

Consistent with previous findings, we estimated within each model the
correlated error associated with “afraid” and “scared”, to account for item
similarity (Kercher, 1992; Mackinnon et al., 1999).

To estimate reliability of the specific affect subscales, composite
reliabilities (CR) and average variance extracted (AVE) were reported. CR
and AVE estimate the degree to which score variance is accounted for by the
underlying latent factor in relation to the variance due to random measurement
error (Fornell & Larcker, 1981; Raykov, 2001). CRs are preferred to alpha
coefficients when using multidimensional scales (Raykov, 2001).

A second-order CFA was run to test the hypothesis that PA and NA
represent two higher-order factors. They were expected to manifest relative
independence evident in their low to moderate correlation (e.g., Crawford &
Henry, 2004; Tellegen et al., 1999). To evaluate the adequacy of the solution, the
explained variance ratios (EVRs) were reported (Marsh, 1987).

Data screening and distribution. The normalized Mardia’s coefficient
was 93.11 (p <.001) suggesting multivariate non-normality. To account for this,
the Bollen-Stine bootstrap (Finney & Distefano, 2006) was used to estimate the
probability values associated with the obtained chi-square values as well as the
naive bootstrap to obtain more accurate standard errors of the proposed model
parameters available in AMOS 18.0 software (Arbuckle, 1995).

Competing models. The fit statistics for the competing CFA models
and chi-square difference tests used to compare them are presented in Table 2.
The three-factor models for both the PA and NA scales expressed the research
hypotheses that three separate but correlated facets of specific affects can be
found within each scale.
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Table 2
Goodness-of-Fit Statistics for CFA Models of the PANAS
Model X2 df Ay? Adf RMSEA SRMS CFI TLI GFI
PA scale
3-factor 91.93*%* 32 .05-.08 .04 97 97 .96

2-factor® 161.89** 33 69.96%** 1 .08-.11 12 93 93 94
2-factor® 192.63** 33 100.70%** 1 .09-.12 15 91 91 .93
2-factor® 198.26** 33 106.33%** 1 .09-.12 .16 91 91 .93
1-factor 208.89** 35  116.96%** 3 .09-.12 17 91 91 93
NA scale

3-factor 81.50* 31 _____ .04-.08 .04 97 97 97
2-factor! 187.02** 32 105.52%%*%* 1 .09-.12 13 91 91 .93
2-factor®  215.15%* 32 133.65%** 1 11-.13 15 89 89 93
2-factor’  258.84%* 32 [77.34%%%* 1 11-.14 .16 87 87 92
1-factor 263.86%* 34  182.36%** 3 11-.13 18 87 87 92

Note. N = 455; Ay? = difference in chi-square values between models; A df = difference in
the number of degrees of freedom between models; RMSEA = Root mean square error of
approximation; CFI = Comparative fit index; TLI = Tucker-Lewis index; GFI = Goodness-of- fit
index; @ Covariance between Self-Assurance and Joviality fixed to 1; "Covariance between Self-
Assurance and Attentiveness fixed to 1; ‘Covariance between Attentiveness and Joviality fixed to 1;
dCovariance between Fear and Self-Disgust fixed to 1; °Covariance between Fear and Hostility fixed
to 1; fCovariance between Hostility and Self-Disgust fixed to 1; *Bollen-Stine bootstrap p <.05. **
Bollen-Stine bootstrap p <.01. *** p <.001.

The Bollen-Stine bootstrap p values for all tested models were significant
indicating that the specified models were incorrect. Because the Bollen-Stine
estimates of p values are sensitive to minor deviations between the estimated
and actual covariance matrix, additional fit indices were considered. Inspection
of the reported fit indices suggested a good fit for the three-factor model for
both scales. The root mean square error of approximation (RMSEA) value for
the PA and NA scales ranged from .05-.08 and .04-.08 respectively, suggesting
reasonable errors of approximation in population based on the proposed cut-
off values (i.e., RMSEA < .05 indicates good fit and RMSEA < .08 indicates
mediocre fit) (MacCallum, Browne, & Sugawara, 1996). The standardized
root mean square residuals (SRMR) of .04 for both scales also suggested a
good fit (SRMR < .07) (Bagozzi, 2010). The comparative fit indices (CFI
and TLI) and the goodness-of-fit index (GFI) for the three-factor models
exceeded the proposed cut-off values (=.95 for all three indices), indicating
a good fit (Schumacker & Lomax, 2004). Finally, the three-factor solutions
were also supported by the chi-square difference tests (p <.001; see Table 2).
Correlations among the affect subscales within the three-factor models are
presented in Table 3.



Ljiljana Mihi¢, Zdenka Novovié, Petar Colovié, and Snezana Smederevac 401

Table 3

Correlations among the PA and NA Subscales: The Three-Factor Model
Subscales 1 2 3
PA Subscales
1. Joviality

2. Self-Assurance 93 o

3. Attentiveness 91 .95 o
NA Subscales

1. Fear o

2. Self-Disgust .64 o

3. Hostility .64 .74

Second-Order Structure of the PANAS

To test the proposed hierarchical organization of affect, a second-order CFA was
conducted in which two higher-order factors, PA and NA, were expected to subsume
lower-order specific affects. PA and NA were allowed to correlate (see Figure 1).

Trritable

) )

oflg
Zlls 2 =[] 2
AE £ HIEIE
z||2 5 51| %
Z|| & L 2|2
EE =
5 = a =

Figure 1. Graphical representation of the proposed second-order structure of the PANAS.
Although the error terms for endogenous variables were estimated,
they were not included to ease presentation.

The fit statistics associated with this model were xz(m) = 382.98, p <.01;
CFI = .94; TLI = .93; GFI = .92; RMSEA = .05 — .06; and SRMR = .05. The
Bollen-Stine bootstrap p value, the goodness-of-fit index and comparative fit
indices would suggest the model rejection. However, the index based on the non-
central chi-square distribution (RMSEA), its close-fit hypothesis (p = .129) and
the average residuals between observed and predicted covariances would imply
that the model fits the data adequately. Browne (1992) has suggested that two-
factor models could be regarded as very restricted forms of circumplex structure,
and given their restrictiveness they are not very likely to have good fit. Following
Browne’s argument, Remington, Fabrigar, and Visser (2000) have recommended
reliance on RMSEA in the situations when the circumplex is defined by two
orthogonal dimensions. Given our fit results and the arguments provided by
Browne and Remingont et al., we concluded that the specified second-order model
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was a good fitting model. In this model, the estimated PA and NA correlation was
—41 (95% bootstrap CI = —.52 to —.32). Requiring that PA and NA be orthogonal
produced the following changes in the model fit (x2(1 6= 436.14, p <.01; CFI1=.93;
TLI = .91; GFI = .91; RMSEA = .05 — .07, SRMR=.11). The chi-square difference
test was significant (4y*, = 53.16, p <.001), indicating that the correlated solution
had a better fit than the orthogonal (see the correlated solution in Table 4). The
standardized first-order factor loadings for all items were significant, and excepting
“ashamed’? were of large magnitude (> .40). Also, the standardized second-order
factor loadings were significant and ranged from .75 to .98.

Table 4
Unstandardized and Standardized Bootstrap Parameter Estimates for the Proposed
Hierarchical Model of Affect

Unstandardized Estimates  Standardized Estimates

Latent Variables Point 95% Point 95%
Indicator variables Estimate CI Estimate CI

PA (2™-order latent variable)
Joviality 1.00 1.00 .95 .90-.99
1. Excited (Odusevljeno) 1.00 1.00 .57 49-.63
2. Enthusiastic (Pun entuzijazma) 1.45 1.25-1.70 .87 .83-91
3. Inspired (Nadahnuto) 1.25 1.07-1.48 74 .68-.78
Self-Assurance 1.10 .94-1.37 98 .94-1.04°
1. Proud (Ponosno) 1.12 .98-1.32 .66 .59—.74
2. Strong (Jakim) 1.00 1.00 .66 .60-.72
3. Determined (Odlu¢no) 1.19 1.03-1.34 78 .72-.83
Attentiveness .76 .59-95 .96 .90-1.00
1. Alert (Budno) 1.00 1.00 A5 37-54
2. Active (Aktivno) 1.40 1.20-1.84 .69 .61-.75
3. Attentive (Usredsredjeno) 1.50 1.17-1.91 71 .62-77
4. Interested (Zainteresovano) 1.24 .96-1.58 .67 .59-71

NA(2™-order latent variable)
Fear 1.00 1.00 .79 .68-.92
1. Scared (U strahu) .63 51-76 .62 .54-.69
2. Afraid (Uplaseno) .55 43-.64 .59 .50-.66
3. Nervous (Nervozno) 1.17 1.00-1.30 .81 76—.86
4. Jittery (Napeto) 1.27 1.15-1.44 .88 .83-91
5. Distressed (Uznemireno) 1.00 1.00 .76 .69—.82
Self-Disgust .96 .76-1.29 .98 .84-1.10°
1. Upset (Nesre¢no) 1.00 1.00 77 .68-.87
2. Ashamed (Postidjeno) 29 .19-.44 .36 25-51
3. Guilty (Krivim) 36 26-51 41 31-54
Hostility .35 22-49 75 .60—-91
1. Irritable (Gnevno) 2.05 1.43-3.25 .79 .68-.93
2. Hostile (Neprijateljski) 1.00 1.00 48 .35-.60

Note. PA = Positive Affect; NA = Negative Affect; Serbian translations are given in parentheses;*"
There is nothing to prevent a confidence interval from including impossible values. The question is
whether one can distinguish estimated coefficient values from a null hypothesis value. (E. Rigdon,
message to SEMNET, April 4, 2011)

2 Although the item “upset” loaded about twice as highly as “ashamed” and “guilty”,
we decided to term the factor Self-Disgust in order to capture a more specific meaning
conveyed by “ashamed” and “guilty.” If we labelled the factor Upset or Distress, this
specificity would have been lost. For further clarification see discussion.
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To assess the adequacy of the second-order model, EVRs were calculated
which indicated the proportion of the first-order factor variance explained by
the second-order factors (Table 5). 89% of the variance in Joviality, 93% of
the variance in Attentiveness, and 97% of the variance in Self-Assurance was
explained by the PA factor. The EVRs for the NA items were slightly lower but
still substantial. Namely, 61% of the variance in Hostility, 66% of the variance
in Fear, and 87% of the variance in Self-Disgust was explained by the NA factor.

Table 5
Explained Variance Ratios (EVRs), Average Variance Extracted (AVE) and Composite
Reliabilities (CR) for the First-Order Factors

First-order factors Variance EVR AVE CR
PA Subscales

1. Self-Assurance (3) 45 97 .50 74
2. Joviality (3) 41 .89 .54 17
3. Attentiveness (4) 23 93 .36 73
NA Subscales

1. Fear (5) .62 .66 .51 .86
2. Self-Disgust (3) 35 .87 28 .53
3. Hostility (2) 34 .61 44 .59

Note. PA = Positive Affect; NA = Negative Affect; EVR = 1— (residual variance/factor variance); AVE
= (sum of squared standardized loadings)? / (sum of squared standardized loadings)® + sum of indicator
measurement errors; CR = (sum of standardized loadings)? / (sum of standardized loadings)* + sum of
indicator measurement errors; the number of items per subscales are given in parentheses

Reliability of the Specific Affect Subscales

To estimate reliability, AVEs and CRs for each subscale were calculated
(the last two columns in Table 5). As can be seen, Joviality and Self-Assurance
explained around 50% of their item variance, whereas Attentiveness accounted for
36% of its item variance. Among the NA subscales, Fear and Hostility accounted
for 51% and 44% of their item variance, whereas Self-Disgust had the lowest AVE
value of .28. It should be noted that a value of AVE greater than .50 is considered
an acceptable threshold value (Hair, Anderson, Tatham, & Black, 1998).

CR of each subscale represents the proportion of the subscale total score
variance that is accounted for by true scores rather than random measurement
error. The CR greater than .70 is considered an acceptable value (Hair et
al., 1998). As can be seen from the last column in Table 5, all subscales had
acceptable CR values with the exception of Self-Disgust and Hostility.

Convergent and Divergent Validity of the Specific Affect Subscales

Table 6 presents correlations between the PANAS subscales and Big
Seven personality traits. The mean correlation across the two subsets of specific
affects (.28) was significantly smaller than the mean correlations among the PA
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subscales (» = .69, t = 9.31, p <.001) and among the NA subscales (r = .53, ¢t =
6.04, p <.001) (Fisher’s r to z transformation was used in calculation of these
average correlations).

E’itl):\?eggent and Discriminant Validity of the Specific Affect Subscales

Variables 1 2 3 4 5 6
1. Self-Assurance o
2. Joviality J70%* o
3. Attentiveness 67%* .63%* .
4. Fear -33%% 6%k L34 _
5. Self-Disgust SA44EEk 3wk B5ukk S8k o
6. Hostility -11 -1 - 16%* 49k A5 o
7. BF+2 Extraversion 35k 37k 33k 9%k DR D3k
8. BF+2 Openness 35k A1 26%% L 2%% 9% - 13%
9. BF+2 Neuroticism - 49%% 3%k 46%* 61 STk 33k
10. BF+2 Conscientiousness 20%* 21%% 46%*%  _05 -22%% L 13%
11. BF+2 Aggressiveness .02 .04 -.01 20%* 23%* 32%*
12. BF+2 Positive Valence 52%* A49%* 36%* L 22%k 4% _ 04
13. BF+2 Negative Valence 01 .00 -.08 .03 19%* 35%*

Note: N = 260; *p <.05. ** p <.001.

As shown in Table 6, Self-Assurance correlated moderately and positively
with Positive Valence, modestly and positively with Extraversion, Openness and
Conscientiousness. There was also a moderate negative correlation between Self-
Assurance and Neuroticism. Joviality correlated moderately and positively with
Positive Valence and Openness, modestly and positively with Extraversion and
Conscientiousness, and modestly and negatively with Neuroticism. Attentiveness
correlated moderately and positively with Conscientiousness, modestly and
positively with Positive Valence, Extraversion, and Openness, and had a
moderate negative correlation with Neuroticism. Regarding the NA subscales,
there was a high positive correlation between Fear and Neuroticism, and a
modest positive correlation with Aggressiveness. Also, Fear correlated modestly
and negatively with Openness, Positive Valence and Extraversion. Self-Disgust
correlated positively and moderately with Neuroticism, positively and modestly
with Negative Valence and Aggressiveness, and negatively and modestly with
Positive Valence, Conscientiousness, Extraversion, and Openness. Finally,
Hostility correlated modestly and positively with Negative Valence, Neuroticism
and Aggressiveness, and modestly and negatively with Extraversion, Openness,
and Conscientiousness.
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Study 2

To support the meaningfulness of separation of different PANAS subscales,
in Study 2 we examined differential courses of the PA and NA subscales in a
real-life situation such as taking an important exam. Test-taking situations are
known to be anxiety provoking (Lench, Flores, & Bench, 2011). Also, real-life
situations might be effective in reducing demand effects from participants and
likely to evoke strong affect (Harmon-Jones, Amodio, & Zinner, 2007).

Method

Participants and measures

Eighty seven students (71 women) from the University of Novi Sad volunteered in this
study (M, o = 1972, SD = 1.59). They agreed to participate in a study regarding their test-
taking attitudes. Participants completed the Serbian version of the PANAS twice, right before
and after the exam, reporting how they had felt at the present moment.

Results

To examine potential differntial patterns of change among the PA and NA subscales in
this naturally-occuring affect-laden situation, two repeated measures ANOVAs were conducted
with PANAS subscales and time as repeated measures. Regarding the PA subscales, there was
a significant PA subscales X Time interaction, F' (2,172) = 18.38, p <.001, n* = .18. Similarly,
there was a significant NA Subscales X Time interaction, F (2,171) = 60.45, p <.001, n? = 41.

Table 7
Means and Standard Deviations of the PA and NA Subscales by Time (Study 2)
Time 1 Time 2
M SD M SD £ Cohen’s d

PA subscales
Joviality 1.97 .83 2.25 1.03 -2.58* -0.29
Self-Assurance 2.50 .88 2.66 1.05 -1.49 -0.16
Attentiveness 3.17 .83 2.92 .97 2.775%* 0.28
Global PA 2.61 .68 2.64 .92 -0.40 -0.03
NA subscales
Fear 3.23 1.18 2.18 1.04 9.54%%* 0.94
Self-Disgust 1.78 .86 1.94 .98 -1.65 -0.17
Hostility 1.76 1.04 1.68 1.05 0.81 0.08
Global NA 2.50 .84 2.01 .87 6.24%%* 0.57

Note: *Bonferroni adjusted
* p <.05. %% p <01. *** p <001.

Table 7 presents descriptive statistics, t-tests, and effect sizes for each PA and NA
subscale, global PA and global NA, per measurement occasions. Results of paired t-tests
suggested that among the PA subscales, Joviality increased, Attentiveness decreased, whereas
Self-Assurance remained unchanged after the exam in comparison to before the exam. Such
a pattern and amount of change among the PA subscales resulted in the unchanged global
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PA score. Among the NA subscales, there was a significant large drop on the Fear subscale
after the exam in comparison to before the exam. Although this was the only NA subscale
that changed in response to the exam situation, the amount of change was large enough to be
reflected in a significant decrease on the total NA scale.

Discussion

Reliability and Validity of the Serbian-Adaptation of the PANAS

Study 1 demonstrated that the Serbian adaptation of the PANAS represents
areliable and valid affect measure. Its psychometric properties are comparable to
the English original. Exploratory factor-analytic results and the pattern of factor
loadings between the Serbian adaptation and the original are highly comparable,
indicating that the Serbian adaptation can be regarded a reliable measure of
PA and NA. Additionally, the pattern of correlations with other measures of
personality and symptomatology supports its validity. For example, according
to the original Tripartite model (Clark & Watson, 1991), NA is a general
factor underlying both anxious and depressive symptomatology, whereas PA is
uniquely (inversely) related to dysphoria. Our findings that NA is equally related
to both depression and anxiety personality traits whereas PA is more strongly
related to depression than anxiety personality traits are in accordance with the
Tripartite model predictions. Also, both the global PA and NA scores are related
in a meaningful way to the state measure of depression and anxiety. However,
differential relations of the PA and NA scales to the symptom measures based on
the Tripartitite model were not obtained probably due to the fact that the STAI-S
scale is not a pure measure of anxious states but rather a measure of negative
affect (e.g., Feldman, 1993).

In Serbian sample, men scored higher than women on PA. Similar deferences
were reported in United Kingdom (Crawford & Henry, 2004) and Korea (Lim, Yu,
Kim, & Kim, 2010), however, there were no gender differences on U.S. samples
(Watson & Clark, 1999). Although the issue of gender differences is important, we
refrain from making any strong conclusions due to the following reasoning. Watson
& Clark (1999) found inconsistent gender differences in general PA in two out of ten
large samples, with men scoring higher in one sample and women scoring higher
in the other, leading them to conclude that men and women do not differ in their
tendency to experience positive affect. Given that our Study 1, British and Korean
studies were based on smaller number of participants than U.S studies, the obtained
small differences, in addition to gender, might reflect various influences: chance
variations, instructional variations, and translational differences.

Competing Models of the Latent Structure of the PANAS: Subscales within
the PA and NA Scales

The PANAS has been widely used as a measure of PA and NA in different
areas of psychology (e.g., Gaudreau et al., 2006; Gengoz, 2000; Terracciano et
al, 2003; Watson et al., 1984). However, there are still some controversial issues
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regarding its structure. Previous studies supported a two-factor (e.g., Crawford
& Henry, 2004; Kercher, 1992; Terracciano et al., 2003; Watson et al., 1999) or
a three-factor structure of the PANAS (PA, Fear and Distress; e.g., Gaudreau
et al., 2006; Mehrabian, 1997), or no preferences for either structure (Killgore,
2000). More recently, a bifactor structure has been proposed (Ebesutani et al.,
2011; Leue & Beauducel, 2011). Rather than testing a bifactor model of the
PANAS, we have suggested that one problem with previous work involving the
structure of this scale was an inadequate partitioning of the items and that both
the PA and NA scales tap more differentiated specific affects. More specifically,
we proposed that PA and NA, as measured by the PANAS, represent higher-
order factors subsuming a certain number of specific affects.

CFA indicated that a three-factor model had a significantly better fit than
the competing two-factor and one-factor models for both the PA and NA scales.
Joviality, Self-Assurance, and Attentiveness can be differentiated within the PA
scale, whereas Fear, Self-Disgust, and Hostility seem to be separate facets of
the NA scale. In Study 1, the PA subscales yielded a cleaner pattern of results
demonstrating acceptable scale reliabilities and AVE values. On the other hand,
Hostility and Self-Disgust showed unacceptable CRs. The Hostility subscale
seems to be related to both emotional and behavioural aspects of aggression (see
the following paragraph). Hence, tapping such a complex phenomenon with two
items might not be warranted. Regarding Self-Disgust, others have reported that
state self-reports about guilt and shame have low endorsement rates compared
to general judgments of one’s affect, which might have led to item distributional
and statistical problems (Outley & Duncan, 1992; Power, 2006). Additionally,
the item “upset” does not seem to capture any specific affect but rather the
higher-order NA. For example, in the expanded version of the PANAS, this item
does not belong to any specific negative affect scale but rather to the General
Negative Affect scale (Watson & Clark, 1999).

The construct validity of the subscales was assessed by relating them to
personality traits. Joviality, Self-Assurance, and Attentiveness demonstrated
a pattern of relations to Extraversion and Conscientiousness similar to the
pattern previously found among their longer PANAS-X counterparts and these
personality traits (McCrae & Costa, 1991; Watson & Clark, 1992). A common
feature of Extraversion, Joviality, and Self-Assurance seems to be the imminent
reward orientation (Shiota, Keltner, & John, 2006), whereas Attentiveness
and Conscientiousness might share a sensitivity to distal rewards (Tellegen,
1982). In contrast to some (McCrae & Costa, 1991; Watson & Clark, 1992),
but in agreement with others (Shiota et al., 2006; Ellsworth & Smith, 1988;
Kahn & Isen, 1993), our results indicated that Self-Assurance and Joviality are
associated with Openness, suggesting that positive mood might foster playful
creativity, exploration, and receptiveness towards novel experiences. Again,
similar to previous research reports (McCrae & Costa, 1991; Watson & Clark,
1992), the three NA subscales and Neuroticism correlated positively. Based on
the values of the correlation coefficients, it appears that Hostility was divided
between Negative Valence, Neuroticism, and Aggressiveness. Our results
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also imply that the Hostility subscale is related to both aspects of aggression:
emotional, attributable to Neuroticism, and behavioural, which is usually linked
to Aggressiveness/Agreeableness. Also, these findings have some implications
for a recent debate regarding placement of anger in the structure of affect.
Namely, Carver and Harmon-Jones (2009) reviewed substantial evidence arguing
that anger is best conceptualized as an affect closely linked to an appetitive
motivational system, whereas Watson (2009) has reasoned that it is linked to
both appetitive and avoidance motivational systems. Our result that anger is
closely linked not only to Neuroticism but also Aggressiveness is more in line
with Watson’s claim.

Second-Order Structure of the PANAS

To our knowledge, this is the first study that provided support for
the higher-order dimensionality of this scale. PA and NA can be regarded as
latent second-order factors with 6 specific, lower-order affects. The correlation
between PA and NA was moderate supporting their relative independence (17%
of shared variance). In addition to the fit indices, the viability of the higher-order
solution is justified by the ability of the second-order factors to account for the
substantial amount of the variance in their respective first-order factors.

Our findings that the three PA facets had fairly high loadings on the
higher-order PA factor and that their inter-correlations were extremely high,
suggest that these PA facets are not particularly distinct when examined at
a single administration. In contrast, the facets are clearly distinct in their
sensitivity to situational changes. This lack of differentiation when examined at
a single, non-provocative occasion complies with the observation that positive
emotions in contrast to negative are not easily distinguished from one another
both cognitively and physiologically (Fredrikson, 2003). In order to elicit their
greater differentiation, one needs to be exposed to a particular amount of stress
or strain, as was the case in our Study 2 in which differential activation of the
PA subscales was found following an exposure to a naturally occurring stressor.
Such a pattern of differential activation of the PA subscales led to null overall
PA change. Hence, if one focused solely on an overall PA score, one would
miss specific patterns of change on Joviality and Attentiveness. On the other
hand, the overall change on the NA subscale obtained during the same real-life
stressor was largely due to the specific affect of fear and anxiety (only the Fear
subscale demonstrated a significant decrease following a cessation of an anxiety-
provoking situation in Study 2). If the PANAS NA scale was a sole measure of a
general dimension of NA, one would not expect to find a differential amount of
change in the three identified subscales.

Implications

Overall, the results of the studies reported in this article suggest that
the hierarchical structure of affect can be captured by the PANAS scale by
considering the total PA and NA scores as well as their respective subscales.
Differentiation of the PA and NA subscales within the PANAS can be interesting
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to those working under both the dimensional and discrete affect models (e.g.,
Watson & Tellegen, 1985; Ekman, 1992). Namely, it has been speculated that
each affect has its nonspecific component (i.e., the variance shared with other
affects of the same valence attributable to the existence of a higher-order factor)
and a specific component (i.e., its unique variance not shared with the same-
valence affects) (Watson, 2009). Thus, the composite PA and NA together with
their respective subscale scores can be used in the research areas exploring
relative contributions of these nonspecific and specific components under
various affect evocation conditions.

Apart from theoretically inspired research, the Serbian adaptation of the
PANAS can be a useful measure in applied research. Given its briefness and
sensitivity to situational stress, as demonstrated in our study, it can be a very
useful tool in the areas of sport and clinical psychology, and psychopathology.
For example, it would be interesting to see how Anger and Attentiveness interact
while athletes are getting ready to compete. Similarly, the scale can be used to
measure changes in emotional experience following exposure to psycho— and
pharmacotherapy. Mohr et al. (2005) have shown that NA decreases whereas
PA increases in depressed patients over the course of cognitive-behavioural
treatment. It would be informative to learn whether specific affects within
both NA and PA change at the same rate, particularly in those with comorbid
depression and anxiety, and endogenous depression.

The PANAS would likely be improved by replacing “upset” with another
item that is more specifically related to self-reproach. Also, the Self-Disgust
factor might be more of a non-specific negative affect facet, distinguished from
fear and hostility more by the absence of specific content than by its presence.

Our study with exposure to a naturally-occurring stressor, suggests that the
Attentiveness scale measures arousal/alertness. Others have also cautioned that
the use of the total PA scale, due to this valence-independent component, might
be misleading in affect evocation studies (Egloff et al., 2003; Patrick & Lavoro,
1997; Schaefer, Nils, Sanchez, & Phillipot, 2010).

Limitations

Participants in our studies were mainly university students and women.
This may limit the generalizability of our findings particularly in the light of
recent evidence that older adults (above the age of 70) might discriminate less
among the facets of PA (Ready et al., 2011). In our study the eldest participant
fell below this age category suggesting that our findings might not be influenced
by age-related changes; however, it is still not clear how the scale would function
in the Serbian elderly. All instruments were self-reports. The use of self-ratings
of personality and affectivity raises the concern that we only detected semantic
similarities but not behavioural or emotion-expressive similarities.

In our study, the partitioning of the PA items was slightly different from
the results reported in Egloff et al.’s study (2003). We partitioned the items into
their respective subscales based on the previous confirmatory factor-analytic
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studies and in accordance with the item placements within the PANAS-X,
whereas Egloff et al. used the latent state-trait theory (Steyer, Schmitt, & FEid,
1999) as a guiding analytical framework. In addition to the type of analyses,
one explanation for the obtained differences might lie in different cross-cultural
adaptations of the PANAS (Serbian versus German version of the scale).

The conclusions of our study are limited to the structure of state affect
(last few days and right now). Future studies need to explore existence of the
hierarchical structure of affect using the trait version of the PANAS.

Conclusions

Our research supports adequate psychometric characteristics of the Serbian
adaptation of the PANAS. It also provide evidence for the hierarchical structure
of self-rated affect measured by the PANAS suggesting two higher-order factors
each subsuming three facets of discrete affects. Two studies reported in this
article provide converging evidence that the subscales within the PA scale tapping
self-assurance, joviality, and attentiveness possess adequate psychometric
characteristics. Although the three facets of NA can be differentiated, only
the Fear and, to an extent, Hostility subscales have demonstrated adequate
reliability and validity. These reliable subscales can be recommended for further
use, particularly when research situation calls for brevity and/or there are time
constraints. The Self-Disgust subscale might show better psychometric properties
when used in the trait form.
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