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Abstract
Students in Grades 4–6 (N = 722) completed a Polish-language version of the Positive and Negative Affect Scale for Children
(PANAS-C; Laurent et al. Psychological Assessment, 11, 326–338, 1999). The psychometric properties of the Polish PANAS-C
were examined using methods employed by other validation studies. Additionally, two alternative models suggested in the
literature – a 10-item PANAS-C (Ebesutani et al. Journal of Psychopathology and Behavioral Assessment, 34, 191–203,
2012) and a second-order PANAS-C (Ebesutani et al. Psychological Assessment, 23, 679–691, 2011a) – were tested.
Confirmatory factor analyses demonstrated that the 10-item version performed better that the two remaining versions. The
analyses for the original 2-factor model and the second-order model suggested that the underlying structure of the PANAS-C,
similar to the structure of the original PANAS, may be more complex than initially assumed. The PA and NA scores were related
to traditional self-report measures of child anxiety and depression demonstrating that the pattern of correlations was consistent
with the tripartite model of affective disorders. Gender and age differences were also consistent with those reported in the
literature. Together these results suggest that the Polish-language version adds to the expanding number of translations of the
PANAS-C, indicating that the scale can be used with samples from culturally diverse backgrounds.
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Measurement of affect has long been a central component of
emotion research (Diener 1999; Mauss and Robinson 2009).
According to one of the most widely held views, popularized
by Watson, Tellegen, and colleagues (Watson and Tellegen
1985; Watson and Clark 1984; Zevon and Tellegen 1982),
affective space is best represented as two broad, separable
factors referred to as Positive Affect (PA) and Negative
Affect (NA). While PA reflects pleasant engagement with
the environment (e.g., being interested, strong, active), NA
is a broad general factor of emotional distress that includes
moods like being nervous, miserable, or upset. In an effort to
facilitate accurate assessment of these factors, Watson et al.
(1988) developed the Positive and Negative Affect Schedule
(PANAS) that consists of two 10-item scales (one for PA and
one for NA). The PANAS has been shown to be highly

reliable and valid across diverse samples, time frames (e.g.,
right now, past month, in general), and languages (e.g.,
Crawford and Henry 2014; Merz et al. 2013; Rush and
Hofer 2014; Terracciano et al. 2003). Moreover, its utility
has been demonstrated in research on the tripartite model of
anxiety and depression. The model holds that the two disor-
ders share a common component of general emotional distress
(negative feelings), but differ in two other components:
Absence or substantial reduction of pleasurable experience
(lack of positive feelings) is specific to depression, whereas
physiological hyperarousal (PH) is specific to anxiety (Clark
and Watson 1991). Thus, anxiety and depression can be dif-
ferentiated on the basis of the PANAS scores: High levels of
NA are common to both disorders and low levels of PA are
associated with depression but not with anxiety (Watson and
Clark 1995).

It was only a matter of time until a child version of the
PANAS, the Positive and Negative Affect Scale for Children
(PANAS-C; Laurent et al. 1999), was developed. Its authors
aimed to develop PA and NA scales that would be understand-
able to children. When creating the youth version of the
PANAS, Laurent et al. relied on a large pool of PA and NA
items taken from the expanded form of the PANAS, the
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PANAS-X (Watson and Clark 1994). The results of the pre-
liminary study conducted among fourth and eighth graders
demonstrated that some of these items (including seven items
from the original PANAS, e.g., irritable, attentive) might be
too difficult for some participants to understand (see also
Joiner et al. 1996). Such items were either eliminated or re-
placed with synonyms, which resulted in an initial, 30-item
version of the PANAS-C that was later reduced to 27 items.
The time frame adopted in this version was over the past few
weeks, which allowed for the measurement of relatively long-
term fluctuations in mood (i.e., affective states that keep
reoccurring in a child’s recent affective experience; Watson
2000). Research demonstrated that the psychometric proper-
ties of the PANAS-C were similar to those of the original
PANAS. Specifically, exploratory factor analyses yielded
two easily interpretable factors – PA and NA – that were
highly reliable and valid (Laurent et al. 1999). Moreover, in
line with the tripartite model of anxiety and depression, the
PANAS-C scores were related to the symptoms of these dis-
orders in a similar way as the original PANAS scores, across
both clinical (e.g., Chorpita and Daleiden 2002; Ebesutani
et al. 2011a; Hughes and Kendall 2009) and non-clinical sam-
ples (e.g., Ebesutani et al. 2011a; Laurent et al. 1999).

At the same time, the PANAS-C has drawn attention from
other investigators not directly interested in the tripartite mod-
el. For example, the scale has been used in studies of yoga and
mood (Felver et al. 2015), psychological mindedness and cop-
ing (Roxas and Glenwick 2014), sleep deprivation (Dagys
et al. 2012), and physical illness (Sinnamon et al. 2013; Tsao
et al. 2014). Additionally, Ebesutani et al. (2012) have recent-
ly developed a shorter, 10-item version of the PANAS-C.
Although this shorter version taps a less broad variety of af-
fective feelings compared to the full PANAS-C (e.g., the NA
scale does not include any adjectives related to guilt), it con-
tains the items recommended for a comprehensive assessment
of affect (Watson and Clark 1997). Moreover, the 10-item
PANAS-C was found clinically useful for identifying children
with anxiety and depression disorders, similar to the longer
version (Ebesutani et al. 2012). Hence, although the 10-item
PANAS-C cannot be used interchangeably with the original
PANAS-C because of its narrowed content, Ebesutani et al.
(2012) stress that the 10-item version allows for quick and
efficient assessment of affect and thus should be considered
when the battery of questionnaires is long and time is limited
(e.g., in screening studies).

As psychometric soundness and broad utility of the
PANAS-C were being established and the need for cross-
culturally validated research scales was recognized (Sousa
and Rojjanasritat 2011), researchers outside the United States
became interested in translating and using the measure.
Kiernan et al. (2001) were among the first researchers to trans-
late the PANAS-C into several languages for use with a sample
of children from various European countries. The number of

children from any particular country was small, so data were
combined in analyses. Nonetheless, the PA and NA constructs
were supported. Subsequently, others have translated the
PANAS-C and used it with specific samples of youth, follow-
ing the methods adopted by Laurent et al. (1999). Specifically,
psychometric properties of the translated PANAS-C scales
were tested with exploratory factor analysis to investigate the
structure of the scale and hierarchical multiple regression to
examine partial correlations of the PA and NA scales with
measures of anxiety and depression. For instance, Yamasaki
et al. (2006) developed a Japanese version of the PANAS-C.
Stevanovic et al. (2013) developed a Serbian translation of the
PANAS-C. Italian (Ciucci et al. 2017), Spanish (Casuso et al.
2016), and Chinese (Ting-Ting et al. 2015) translations of the
PANAS-C also appear in the literature. Generally, these trans-
lated PANAS-C scales eliminate some items based on lan-
guage variations between the original English version and
the particular translated versions; however, the resulting trans-
lated PANAS-C scales demonstrated psychometric properties
similar to those of the original scale.

The current study adds another foreign language version of
the PANAS-C to the child assessment literature by translating
the measure into Polish and using the aforementioned
methods employed by other validation studies. In line with
these studies, we predicted that PA and NA would represent
two general, weakly-to-moderately correlated dimensions,
and that children in our non-clinical sample would obtain
higher scores on the PA scale than on the NA scale. We also
examined the relations of the PANAS-C scales to traditional
self-report measures of anxiety and depression to provide pre-
liminary evidence of convergent and discriminant validity for
the Polish version of the scale. Specifically, we expected that
the correlations between the NA scale and these traditional
measures would bemoderate-to-high and positive.We expect-
ed scores on the PA scale to be negatively correlated with
scores on self-report measures of anxiety and depression.
When controlling for NA, the relationship between PA and
depression should remain negative and significant, while the
correlation with anxiety should remain small and non-
significant (Laurent et al. 1999). Finally, based on the obser-
vation that affective experiences and other affect-related con-
structs (e.g., anxiety and depression) differ across age and
gender (e.g., Jacques and Mash 2004; Salk et al. 2017;
Stevanovic et al. 2013; Yamasaki et al. 2006), we investigated
whether the Polish PANAS-C scores, similarly to other lan-
guage versions, also reflect these differences. Building upon
previous research (Ciucci et al. 2017; Jacques andMash 2004;
Stevanovic et al. 2013), we expected that girls would obtain
higher scores on the NA scale than boys, and that older stu-
dents would have higher scores on the NA scale than younger
students. With respect to the PA scale, limited evidence sug-
gests that younger girls may obtain higher scores than older
girls (Stevanovic et al. 2013).
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Our study also extends previous research in two ways.
First, unlike most of the previous studies addressing the prop-
erties of the PANAS-C, we examine the structure of the scale
more thoroughly by means of confirmatory factor analysis
(CFA). Notably, although the PANAS-C has been widely used
by researchers since the late 1990s, in-depth analyses of its
structure that go beyond exploratory factor analysis are rela-
tively new and paint a somewhat inconsistent picture,
supporting either two-dimensional or multidimensional
models (e.g., Bushman and Crowley 2010; Ciucci et al.
2017; Ebesutani et al. 2011a, 2011b, 2012). Thus, following
the discussion concerning the possible multidimensionality of
the NA scale (Gaudreau et al. 2006; Killgore 2000), we inves-
tigated whether the NA scale of the PANAS-C could be di-
vided into two strongly correlated components, namely NAfear

and NAdistress.
1 Therefore, in addition to the two-dimensional

model proposed by Laurent et al. (1999), we tested an alter-
native second-order model previously tested only in a U.S.
sample (Ebesutani et al. 2011a). Second, following the obser-
vation that so far the utility of the 10-item PANAS-C has been
demonstrated only in two cultures – the U.S. (Ebesutani et al.
2012) and Spain (Sanmartín et al. 2018) – we examined the
properties of this shortened version in our study. Of impor-
tance, we adapted this version instead of creating a short form
in its strict sense (i.e., by reducing the Polish version of the
PANAS-C; Smith et al. 2000), because comparable versions
of an already existing scale might facilitate multinational and
multicultural research on affect in children (Beaton et al.
2000). Moreover, given that the aforementioned studies con-
ducted in the U.S. and Spain strongly supported the two-
dimensional structure of the 10-item PANAS-C, we assumed
that adding another foreign language version of this scale is
important in the light of the ongoing discussion on the under-
lying structure of the PANAS-C.

Method

Participants

The sample consisted of 722 students (379 boys, 343 girls)
recruited from nine elementary schools randomly selected
from a total of 86 elementary schools located in a large city
in central Poland. After selecting the schools, we included
only the students who were present at school on the day of

the study, agreed to participate in it, and whose parents pro-
vided written consent (72% of all parents). The mean age of
the students was 11.95 years (SD = .88). Fourth graders made
up 30% of the sample (n = 217; 91 boys, 126 girls), fifth
graders made up 34% of the sample (n = 245; 104 boys, 141
girls), and sixth graders comprised 36% of the sample (n =
260; 148 boys, 112 girls).

Measures

The Positive and Negative Affect Scale for Children (PANAS-C;
Laurent et al. 1999) The PANAS-C, initially developed as a
30-item self-report instrument, measures positive affect (PA)
and negative affect (NA) in children and adolescents. Laurent
et al. reported that the final version of the PANAS-C consists
of 27 adjectives describing various affective states (12 PA
items, 15 NA items). Students are asked to rate the extent to
which they experienced each feeling over the past few weeks,
using a 5-point Likert-type scale ranging from very slightly
or not at all to extremely. Validation studies using cultur-
ally diverse samples (e.g., Ciucci et al. 2017; Kiernan
et al. 2001; Stevanovic et al. 2013) have used the initial
30-item version of the PANAS-C developed by Laurent
et al. (1999) and have eliminated some items from the
original version. Therefore, we also decided to use the
initial 30-item version in the current study.

Three Polish psychologists with a good command of
English (an expert in developmental psychology and two ex-
perts in psychology of emotions) independently translated the
30 original items of the PANAS-C into Polish. A parallel
translation was chosen instead of a typical back translation
to ensure that all items would be not only linguistically equiv-
alent to the original ones, but also natural and comprehensible
for Polish children (Behr 2017; Gudmundsson 2009). The
three versions were carefully compared and discrepancies be-
tween them discussed. Thirteen items (8 NA and 5 PA) had
more than one translation equivalent accepted by all the trans-
lators (e.g., blue and lively both had three possible transla-
tions). Thus, it was decided to keep them all in the preliminary
version of the Polish PANAS-C. This resulted in an initial
pool of 45 adjectives.

The pool was then subjected to further analyses, the aim of
which was to reduce it back to 30 items by choosing the items
that were best understood by children. For this purpose, we
carried out a preliminary study similar to the one conducted by
Laurent et al. (1999). We presented the list of 45 adjectives to
37 fourth-graders (19 boys and 18 girls) and asked them to
rate the understandability of these adjectives on a 3-point
scale: 1 = I don’t know what this word means, 2 = I am not
entirely sure what this word means, and 3 = I know what this
word means. For the 13 items with multiple possible transla-
tions, the version retained was the one that had the most num-
ber of students indicating they knew what the word meant

1 In addition to the second-order-model, Ebesutani et al. (2011a) tested a
bifactor model of NA scale consisting of orthogonal NAfear and NAdistress

factors. Although the fit of this model was slightly better than the fit of the
second-order model, only 8 out of the 15 NA items loaded on the NAfear and
NAdistress factors (the loadings of the 7 remaining items were below .40).
Moreover, NAfear and NAdistress were strongly related (Ebesutani et al.
2011a, Figure 2), calling into question the orthogonality of these
subdimensions. Thus, we did not test this model in the current study.
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(n ≥ 33) with no child indicating they did not know the mean-
ing of the word. The selected items formed the initial Polish
version of the PANAS-C used in the current research.

State-Trait Anxiety Inventory for Children (STAIC, Spielberger
1973) The STAIC is one of the most frequently used self-
report instruments for evaluating children’s anxiety. The ques-
tionnaire consists of two 20-item subscales: the State Anxiety
Scale (S-Anxiety) which measures the current state of anxiety,
and the Trait Anxiety Scale (T-Anxiety) which evaluates the
generalized, relatively stable tendency to be anxious. In the
present study, we used only the T-Anxiety subscale of the
STAIC (adapted to Polish by Sosnowski et al. 1989), because
our predictions referring to anxiety were based on the tripartite
model that addresses the relationship between PA, NA and
recurring rather than momentary state of anxiety (Joiner
et al. 1999; Watson et al. 1995). Responses to each item were
rated on a 3-point scale ranging from hardly ever to often.
Higher scores indicated greater anxiety. In the current sample,
the Cronbach’s α was .86.

Children’s Depression Inventory-2nd Edition (CDI-2, Kovacs
2015) The CDI-2 is a recently revised 28-item self-report scale
designed to assess depressive symptoms in youth aged 7 to
17 years. For each item, a child is instructed to choose the
statement (out of the three listed) that most accurately de-
scribes his/her thoughts, feelings, or behaviors for the past
two weeks. In the current study, the Polish adaptation of a
short, 12-item version of the CDI-2 was used (Wrocławska-
Warchala and Wujcik 2017) that yields a total score compara-
ble to the one produced by the full-length version. Higher
scores indicate more severe symptoms of depression. In the
current sample, the Cronbach’s α was .79.

Procedure

All data collection procedures were reviewed and approved by
the Ethics Committee of the University of Lodz, Poland. The
study was conducted in accordance with the approved proto-
col. Principals and counselors provided permission to conduct
research in their schools. Prior to the study, meetings were
held with parents at participating schools where they were
invited to allow their children to complete a set of question-
naires about their feelings. Parents were provided with ac-
cess to all measures, if requested, and assured that the
data collected would remain confidential. Children for
whom parental consent was obtained completed all instru-
ments in their classrooms during school hours. Children
for whom consent was not obtained remained in the class-
room, but did not participate in the study (they were pro-
vided with alternative activities by their teachers). The
teachers were also present in the classrooms, but they
did not take part in data collection.

The students were supervised by a psychologist (one of the
authors) who first carefully instructed them how to complete
each questionnaire and ensured that they understood the in-
structions. Next, the psychologist asked students to give oral
assent and administered the questionnaires. Students were in-
formed that they should place all completed questionnaires in
the envelopes provided so that neither their teachers nor the
supervising psychologist would be aware of their individual
responses. Students completed the Polish version of the
PANAS-C along with the CDI-2 and the T-Anxiety subscale
of the STAIC and sealed them in the envelopes.

Data Analytic Strategy

Due to its size, the sample was randomly split into a scale
examination subsample (n = 361; Mage = 11.88; 189 boys
and 172 girls; 109 fourth graders, 122 fifth graders, and 130
sixth graders), and a scale validation subsample (n = 361;
Mage = 12.01; 190 boys and 171 girls; 108 fourth graders,
123 fifth graders, and 130 sixth graders). The samples differed
neither in the proportion of boys and girls, χ2(1, N =
722) = .006, p = .941, nor in the proportion of fourth, fifth,
and sixth graders, χ2(2, N = 722) = .009, p = .996. The propor-
tions in the subsamples closely mirrored those in the overall
sample. The STAIC and CDI-2 scores also did not differ be-
tween the samples.2

The scale examination subsample was used to determine
whether the psychometric properties of the Polish version
were similar to the original, English version of the scale. We
employed the analytical approach used in the development of
the PANAS-C by Laurent et al. (1999), and subsequently by
Stevanovic et al. (2013) and Ciucci et al. (2017) in the devel-
opment of the Serbian and Italian versions of the PANAS-C,
respectively. Specifically, we first calculated corrected item-
total correlations for all items on the NA and PA scales and
performed an exploratory factor analysis (EFA) using SPSS in
which the principal axis method was chosen, requesting a 2-
factor solution. We also inspected the scree plot in order to
ensure that this solution fit the data. Following the example of
previous studies (Ciucci et al. 2017; Kiernan et al. 2001;
Stevanovic et al. 2013), we retained an item if its corrected
item-total correlation was .30 and above and its factor loading
was .40 and above (see also Gorsuch 1997; Nunnally and
Bernstein 1994). We used a varimax rotation because PA
and NA have been conceptualized as two independent factors
(Watson and Tellegen 1985). Moreover, evidence suggests
that they are orthogonal or only weakly correlated (Watson
2000; Yik et al. 2011).

2 After conducting a series of confirmatory factor analyses, we also compared
the subsamples with regard to the PANAS-C scales. The analysis showed no
significant differences.
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To further examine the structure of the Polish PANAS-
C, we performed a series of confirmatory factor analyses
(CFAs) in AMOS with the maximum likelihood estima-
tion method, using the scale validation subsample. To
evaluate the fit of the tested models we relied on the most
frequently recommended indices: comparative fit index
(CFI), the Tucker-Lewis index (TLI), and the root mean
square error of approximation (RMSEA) (Jackson et al.
2009). We used traditional cutoff values: CFI and TLI
indices in the .90 range and a RMSEA of less than .06
(Hooper et al. 2008; Marsh et al. 1996). To improve mod-
el fit, all items with factor loadings below .40 were elim-
inated (see Ebesutani et al. 2011b, for a similar strategy).
We decided not to use any other modifications to improve
model fit (e.g., correlating error terms or cross-loadings),
based on the recent recommendations concerning such
practices (Hermida 2015). To compare competing models,
we used chi-square difference tests (Steiger et al. 1985).

As already mentioned, we tested three models suggested in
literature (see Fig. 1). Model 1 was proposed by Laurent et al.
(1999). It consists of PA and NA factors that emerged in EFA.
Model 2 and Model 3 were proposed by Ebesutani and col-
leagues (Ebesutani et al. 2011a, 2012). The first of these

models (Model 2) limits the number of items to five per scale
(Ebesutani et al. 2012). The second alternative model
(Model 3) is based on the 27 items of the original
PANAS-C (Laurent et al. 1999) and consists of two
higher-order factors (PA and NA) and two lower-order
factors, NAfear and NAdistress (Ebesutani et al. 2011a).
NAfear is proposed as a 5-item scale, whereas the remain-
ing 10 NA items compose NAdistress. The PA scale con-
sists of 12 items. To investigate the reliability of the PA
and NA scales, we calculated Cronbach’s alpha coeffi-
cients, using .70 as the cut-off for acceptable reliability
and .80 as the cut-off for good reliability (De Vellis 2003).

Following selection of best-fitting model(s), we calculated
the correlation among the PANAS-C scales and traditional
measures of anxiety and depression, using the overall sample.
We also conducted the hierarchical multiple regression analy-
sis based on the approach used by Laurent et al. (1999). This
approach, introduced by Watson et al. (1995), addresses the
problem of shared variance between the analyzed constructs
by partialling out the variance unrelated to the predicted score.
For instance, when we examined the CDI-2 score (criterion
measure) predicted by PA, we controlled for non-target mea-
sures in the model (i.e., STAIC and NA scores).

Fig. 1 Models tested in the current study. A. Two-factor original model – longer version. B. Two-factor model – shorter version. C. Second-order model
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Finally, we examined gender and age differences in the
PANAS-C scores using 2 (gender) × 3 (school level)
MANOVAs with the PANAS-C scores as dependent
variables.

Results

Factor Structure of the PANAS-C

The EFA performed on the scale examination subsample
yielded two easily interpretable factors, PA and NA, which
explained 36.54% of variance. The inspection of the scree plot
also supported the two-factor solution. Table 1 presents the
corrected item-total correlations and factor loadings for both
PA and NA. Two items from the PA scale, alert and calm, did
not meet the retention criterion of item-total correlation of ≥
.30 and thus were eliminated. This resulted in a 13-item PA
scale and a 15-item NA scale. Cronbach’s alpha coefficients
for these scales were .88 and .90, respectively. As expected,
the scales were weakly negatively correlated, r(361) = −.33.

We next performed a series of CFAs, using the scale vali-
dation subsample. The first model we tested, that is, the 28-
item two-factor model that emerged from the EFA (Model 1a),
indicated an inadequate fit (see Table 2). Moreover, as re-
vealed in Table 3, two additional items (disgusted and
fearless) had factor loadings below .40. Therefore, we elimi-
nated these two items and tested the 26-item model (i.e., a 12-
item PA scale and a 14-item NA scale; Model 1b). This time
the fit was better but RMSEA, CFI and TLI still remained
below the standard cut-off criteria we adopted.

These criteria were met by the next model we tested, that is,
the 10-item version proposed by Ebesutani et al. (2012).
(Model 2; see Table 2). The smaller number of items, howev-
er, resulted in slightly lowered internal consistency of the
scale, as compared to the 26-item version. Cronbach’s alpha
coefficients for the PA and NA scales were .89 and .90 for the
26-item version, and .85 and .74 for the 10-item version. The
correlation between PA and NA was also weaker for the 26-
item version, r(361) = −.37, than for the 10-item version,
r(361) = −.41.

The last model examined was based on the 27 items of the
original PANAS-C and consisted of two higher-order factors
(PA and NA), and two lower-order factors, NAfear and
NAdistress (Model 3a). This hierarchical model, proposed by
Ebesutani et al. (2011a), slightly differs from the 26-item ver-
sion (Model 1b) in the selection of items. Specifically, it does
not include daring but includes disgusted and calm (see Fig.
1). We decided to directly replicate Ebesutani and colleagues’
model instead of testing the hierarchical structure of the 26-
item PANAS-C because it is possible that somewhat low CFI
and TLI values observed in our previous CFAs resulted from
the non-hierarchical structure of the models we tested rather

than the selection of items. The fit of Model 3a was slightly
better than the fit of Model 1b, but RMSEA, CFI and TLI still
did not meet the adopted criteria. Moreover, three items
(strong, calm and disgusted) had factor loadings below .40.
Thus, we excluded these items (Model 3b), which improved
the fit, but RMSEA, CFI and TLI reached cut-off values only
marginally. The Cronbach’s alpha coefficients for the PA, NA,
NAfear and NAdistress scales were .88, .90, .78, and .86, respec-
tively. As predicted, the correlation between PA and NAwas

Table 1 Item-total correlations and factor loadings for the PA and NA
scales using the scale examination subsample (exploratory factor
analysis)

Item Item-total
correlation
(n = 361)

Exploratory factor
analysis (n = 361)

PA NA

NA

Sad (smutny) .66 −.21 .67

Frightened (przestraszony) .50 −.01 .54

Ashamed (zawstydzony) .46 −.07 .48

Upset (zmartwiony) .62 −.10 .64

Nervous (zdenerwowany) .62 −.08 .66

Guilty (winny) .47 −.04 .49

Scared (przerażony) .61 −.05 .64

Miserable (nieszczęśliwy) .68 −.21 .69

Jittery (roztrzęsiony) .60 −.05 .64

Afraid (zaniepokojony) .60 .01 .65

Lonely (samotny) .53 −.28 .53

Mad (wściekły) .56 .02 .61

Disgusted (pełen obrzydzenia) .42 .04 .47

Blue (przygnębiony) .64 −.26 .64

Gloomy (ponury) .59 −.17 .60

PA

Interested (zainteresowany) .45 .46 −.06
Alert (czujny) .25 – –

Excited (podekscytowany) .39 .46 .08

Happy (radosny) .63 .62 −.39
Strong (silny) .56 .59 −.02
Energetic (pełen energii) .57 .58 −.24
Calm (spokojny) .29 – –

Cheerful (wesoły) .63 .63 −.32
Active (aktywny) .50 .53 −.08
Proud (dumny) .60 .66 −.01
Joyful (zadowolony) .57 .58 .31

Fearless (nieustraszony) .49 .56 −.11
Delighted (zachwycony) .62 .65 −.09
Daring (odważny) .59 .61 −.18
Lively (pełen życia) .61 .62 −.32

Bold values indicate factor loadings ≥ .40
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moderate, r(361) = −.38, whereas the correlation between
NAfear and NAdistress was strong, r(361) = .69. Moreover,
NAfear was weakly related to PA, r(361) = −.23, whereas
NAdistress was moderately related to PA, r(361) = −.42.

Summing up, the CFA indicated that only one of the tested
models, the 10-item two-factor model, indicated an adequate
fit, whereas the models based on the larger number of items
did not meet the criteria we adopted. Out of these models,
Model 1b and Model 3b fitted the data better than the remain-
ing models. Moreover, fit indices observed for these models
were comparable to those reported by Ebesutani et al. (2011a).
We thus compared these models using the chi-square differ-
ence test. The comparison revealed that Model 3b had a sig-
nificantly better fit than Model 1b (Δχ2 (25) = 190.93,
p < 0.001). Therefore, we performed all further analyses sep-
arately for the 10-item two-factor model (Model 2) and for the
24-item hierarchical model (Model 3b). Descriptive statistics
for both versions are given in Table 4.

The PANAS-C Scales in Relation to Anxiety
and Depression

To provide evidence for convergent and discriminant validity
of the PANAS-C scores, we calculated correlations among the
PA and NA scales and traditional measures of anxiety and
depression, using the overall sample (Table 4). The results
demonstrated that PAwas negatively related to the symptoms
of the two disorders, whereas NA was positively related to
these symptoms. The strength of the correlations indicated
that these relationships were moderate to high. Moreover,
NAfear and NAdistress were related to both anxiety and depres-
sion, but the correlations observed for NAdistress were slightly
higher. Importantly, these correlations were similar for the 10-
and 24-item versions.

To further examine the links between PA, NA and affective
disorders, we conducted the hierarchical multiple regression
analysis described above. In line with the tripartite model, the
results confirmed that NA had a significant partial correlation
with both criterion measures (anxiety and depression) when
non-target variance was controlled, whereas PA, being unique
to depression, had a negative partial correlation with the CDI-

2 score, but a non-significant partial correlation with the
STAIC score (see Table 5). Of importance, the pattern of re-
sults was similar, regardless of the PANAS-C version.

Age and Gender Differences

Finally, we examined gender and age differences in the
PANAS-C scores. We conducted 2 (gender) × 3 (school level)
MANOVAs with the PA and NA scales of the PANAS-C (10-
item and 24-item versions), NAfear and NAdistress (only 24-
item-version) as dependent variables (Table 6). As expected,
children obtained higher scores on the PA scale than on the
NA scale (and its components), regardless of their age or gen-
der. In the case of the NA scale, we observed a significant
main effect of gender, F(1, 716) = 12.95, p < .001, ηp

2 = .02
(the 10-item version); F(1, 716) = 14.58, p < .001, ηp

2 = .02
(the 24-item version); and a significant gender by school level
interaction, F(2, 716) = 5.85, p = .003, ηp

2 = .02 (the 10-item
version); F(2, 716) = 5.26, p = .005, ηp

2 = .01 (the 24-item
version). In general, regardless of the version, girls had higher
scores on the NA scale than boys, but this effect was stronger
for older children than for younger children (i.e., we observed
no gender differences among 4th graders but such differences
emerged among 5th and 6th graders). This resulted from the
fact the levels of NAwere lower in older boys than in younger
boys, but no age differences were found in girls. The pattern of
results was similar for the NA scale components (24-item
version). Specifically, we observed a significant main effect
of gender for both NAfear, F(1, 716) = 10.74, p = .001,
ηp

2 = .02, and NAdistress, F(1, 716) = 13.80, p < .001,
ηp

2 = .02. The interaction between gender and school level
was also significant for both NAfear, F(2, 716) = 3.89,
p = .021, ηp

2 = .01, and NAdistress, F(2, 716) = 5.22, p = .006,
ηp

2 = .01. In general, the levels of NAfear were lower in older
boys than in younger boys, but no such effects were found in
girls. In the case of NAdistress, the scores were lower in younger
girls than older girls but no such effects were observed in boys.

Similar analyses for the PA scale revealed a main effect of
school level, F(2, 716) = 6.59, p = .001, ηp

2 = .02 (the 10-item
version); F(2, 716) = 6.25, p = .002, ηp

2 = .02 (the 24-item
version), indicating that younger children obtained higher

Table 2 Examination of five
alternative models using the scale
validation subsample (goodness-
of-fit indexes)

χ2 df χ2/df CFI TLI RMSEA (90% CFI)

Two-factor models (PA, NA) – longer version

Model 1a: 28 item-version 1119.51 349 3.20 .812 .796 .078 (.073–.083)

Model 1b: 26-item version 932.07 298 3.13 .836 .822 .077 (.071–.082)

Two-factor model (PA, NA) – shorter version

Model 2: 10-item version 78.46 34 2.31 .965 .953 .060 (.043–.078)

Second-order models (PA, NA, lower-order NAfear and NAdistress)

Model 3a: 27-item version 917.86 323 2.84 .845 .832 .072 (.066–.077)

Model 3b: 24-item version 741.14 251 2.95 .864 .850 .074 (.068–.080)
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scores on the PA scale than older children. In the case of the
10-item version, this effect was qualified by a significant gen-
der by school level interaction, F(2, 716) = 3.11, p = .045,
ηp

2 = .01. Specifically, the levels of PA were lower in older
girls than in younger girls, whereas no age differences were
observed in boys. As a result of this effect, girls from the 6th
grade scored lower on the PA scale than boys of the same age,
whereas in 4th and 5th grades no gender differences were
observed.

Discussion

The goal of the current study was to develop a Polish-
language version of the PANAS-C and test its psychometric
properties in a sample of school children. Additionally, the
present study tested two alternative versions of the scale – a
10-item PANAS-C (Ebesutani et al. 2012) and a second-order
PANAS-C (Ebesutani et al. 2011a). So far, the first of these
alternative versions has been tested only in two countries (the

Table 3 Factor loadings for the PA and NA scales using the scale validation subsample (confirmatory factor analysis)

Item Confirmatory factor analysis (n = 361)

Two-factor model Second-order model

Longer version Shorter version

28-item version 26-item version 10-item version 27-item version 24-item version

PA NA PA NA PA NA PA NAfear NAdistress PA NAfear NAdistress

NA

Sad (smutny) .74 .75 .78 .74 .75

Frightened (przestraszony) .51 .51 – .51 .51

Ashamed (zawstydzony) .48 .48 – .48 .48

Upset (zmartwiony) .69 .70 – .69 .70

Nervous (zdenerwowany) .66 .66 – .66 .66

Guilty (winny) .54 .54 – .54 .54

Scared (przerażony) .62 .62 .57 .62 .62

Miserable (nieszczęśliwy) .63 .64 .69 .63 .64

Jittery (roztrzęsiony) .53 .53 – .53 .53

Afraid (zaniepokojony) .59 .59 .51 .59 .59

Lonely (samotny) .67 .67 – .67 .67

Mad (wściekły) .53 .53 .46 .53 .53

Disgusted (pełen obrzydzenia) .36 – – .36 –

Blue (przygnębiony) .70 .70 – .71 .70

Gloomy (ponury) .68 .68 – .68 .68

PA

Interested (zainteresowany) .47 .47 – .47 .47

Alert (czujny) – – – – –

Excited (podekscytowany) .52 .52 – .51 .52

Happy (radosny) .77 .78 .81 .79 .79

Strong (silny) .43 .41 – .39 –

Energetic (pełen energii) .63 .63 – .62 .62

Calm (spokojny) – – – .37 –

Cheerful (wesoły) .80 .81 .85 .82 .82

Active (aktywny) .60 .60 – .59 .59

Proud (dumny) .67 .67 .61 .66 .65

Joyful (zadowolony) .71 .72 .73 .72 .73

Fearless (nieustraszony) .33 – – – –

Delighted (zachwycony) .66 .66 – .66 .66

Daring (odważny) .52 .50 – – –

Lively (pełen życia) .73 .74 .71 .73 .73
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United States and Spain), whereas the second version has been
tested only in the U.S.

In general, the results of EFA closely mirrored those report-
ed for the original PANAS-C (Laurent et al. 1999) and previ-
ous translations (e.g., Ciucci et al. 2017; Kiernan et al. 2001;
Stevanovic et al. 2013). Specifically, the PANAS-C scales
loaded on two separate factors that were easily interpretable
as PA and NA, internally consistent, and weakly negatively
correlated. The structure of the PANAS-C was further exam-
ined with CFA that, except for two studies (Ciucci et al. 2017;
Sanmartín et al. 2018), was not used in previous translation
studies validating the long version of the PANAS-C. CFA
confirmed that affect, as measured with the PANAS-C, con-
sists of two general components, previously identified in

research in adults (Watson and Tellegen 1985; Zevon and
Tellegen 1982), but this conclusion was valid only for the
10-item version. The remaining versions indicated an inade-
quate fit according to the cut-off criteria we adopted.

The comparison between our findings and the results of
previous studies that employed CFA to test the structure of
the Blong^ PANAS-C (e.g., Bushman and Crowley 2010;
Ciucci et al. 2017; Ebesutani et al. 2011a, 2011b) or the orig-
inal PANAS in youth (Allan et al. 2015; Ortuño-Sierra et al.
2015) sheds some light on the reasons why Model 1 and
Model 3 demonstrated an inadequate fit in our study. First,
previous studies improved the fit of the tested models by
allowing correlated errors between some items (Allan et al.
2015; Ortuño-Sierra et al. 2015). Notably, research on facto-
rial structure of the original PANAS in adults also demonstrat-
ed that solutions with correlated errors fit data best (e.g.,
Crawford and Henry 2014; Merz et al. 2013; Terracciano
et al. 2003). Following recommendations by Hermida
(2015), we decided not to use any modifications that were
not theoretically prespecified, although modification indices
suggested that allowing measurement errors to correlate may
improve model fit. Second, studies that did not allow error
terms to correlate, adopted less conservative cut-off criteria
than those adopted in our study. For instance, RMSEA and
CFI values for best-fitting models ranged from .07. to .15
(Bushman and Crowley 2010; Ciucci et al. 2017; Ebesutani
et al. 2011b) and .77 to .85, respectively (Ebesutani et al.
2011b). Third, some researchers limited their CFAs to children
older than 11 years (e.g., Ebesutani et al. 2011a) or conducted
CFAs on the PANAS-C combined with the Physiological
Hyperarousal Scale for Children (PH-C) (Ciucci et al. 2017).
Taken together, these results demonstrate that when (1) error
terms are not allowed to correlate, (2) at least part of the
sample consists of children younger than 11, and (3) the
PANAS-C is not combined with the PH-C, the Blong^ version
of the scale may not meet traditional conservative cutoff
criteria for fit indices.

We should also note that our study was the first to investi-
gate the hierarchical structure of the PANAS-C outside the
U.S. The examination of the second-order 27-item model pro-
posed by Ebesutani et al. (2011a) indicated that three items
(strong, calm, and disgusted) had low factor loadings, and
thus we removed them. This resulted in a 24-item hierarchical
version of the PANAS-C that consists of two broad dimen-
sions of affect (PA and NA) and two highly correlated NA
subdimensions (NAfear and NAdistress). Although, as already
mentioned, the fit of this 24-item model was better than the fit
of other full-length models tested in our study, it still did not
meet the adopted criteria. Moreover, it was slightly worse than
the fit of the hierarchical model reported by Ebesutani et al.
(2011a). There might be at least two reasons for these discrep-
ancies. First, Ebesutani et al. conducted CFA on the 15 NA
items only, whereas we tested the structure of both the PA and

Table 4 Descriptive statistics and correlations among the PANAS-C
scales and measures of anxiety and depression

1 2 3 4 5 6

Two-factor model, 10-item version

1. STAIC –

2. CDI-2 .71*** –

3. PA −.39*** −.56*** –

4. NA .65*** .61*** −.41*** –

M 34.62 5.51 19.44 10.37 – –

SD 7.63 3.87 4.31 4.14 – –

Second-order model, 24-item version

1. STAIC –

2. CDI-2 .71*** –

3. PA −.34*** −.51*** –

4. NA .70*** .66*** −.37*** –

5. NAfear .60*** .50*** −.24*** .88*** –

6. NAdistress .68*** .68*** −.41*** .96*** .72*** –

M 34.62 5.51 37.58 28.04 9.81 18.23

SD 7.63 3.87 7.64 10.45 4.11 7.11

***p < .001

Table 5 Hierarchical multiple regression examining partial correlations
of the PA and NA scales with measures of anxiety (STAIC) and depres-
sion (CDI2)

Criterion measure Nontarget measure Partials in block 1 PA partial

Nontarget NA

Two-factor model, 10-item version

STAIC-Trait CDI-2 .49*** .40*** .05

CDI-2 STAIC .49*** .21*** −.40***
Second-order model, 24-item version

STAIC-Trait CDI-2 .44*** .45*** .06

CDI-2 STAIC .44*** .28*** −.36***

***p < .001
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NA scales. Second, Ebesutani et al. performed CFA only in
the sample of children aged 12 to 17 (excluding children aged
6 to 11), while our sample consisted of younger students.
Hence, the notion that NA, as measured with the PANAS-C,
similarly to NA measured with the adult PANAS (Gaudreau
et al. 2006; Killgore 2000), might be divided into lower-order
components warrants further investigation.

Overall, our results suggest that the underlying structure of
the PANAS-C, similar to the structure of the original PANAS
(e.g., Allan et al. 2015; Crawford and Henry 2014; Leue and
Beauducel 2011), may be more complex than initially pro-
posed. This might be related to the fact that the PANAS-C
(similar to the original PANAS) contains some correlated,
redundant items, which may explain why the shorter version
of the scale fitted the data better than the Blong^ PANAS-C not
only in our study but also in previous studies (Ebesutani et al.
2012; Sanmartín et al. 2018; see also Damásio et al. 2013 for a
CFA of an 8-item version of the PANAS-C). This observation
is in line with a general tendency to shorten the PANAS-C by
removing poorly performing items. Overall, all translations of
the PANAS-C are shorter than their original 27-item counter-
part (from the 24-item Japanese and Italian versions
[Yamasaki et al. 2006; Ciucci et al. 2017, respectively] to
the 21-item Serbian version [Stevanovic et al. 2013]; see also
Damásio et al. 2013). Our analyses also suggested that some
of the PANAS-C items should be eliminated. Specifically, the
EFA revealed that two items, alert and calm, are problematic
due to low item-total correlations, whereas CFAs identified
additional items, disgusted, fearless, and strong, with low fac-
tor loadings. A comparison across translations of the PANAS-
C indicated that these results closely correspond to those of
previous validation studies (Ciucci et al. 2017; Laurent et al.
1999; Stevanovic et al. 2013; Yamasaki et al. 2006). Alert and
fearless were eliminated from the original PANAS-C as well
as from the Italian, Serbian, and Japanese translations. Calm
was removed from the Italian translation, whereas disgusted

was removed from the Italian and Serbian translations.
Moreover, three of the eliminated items (alert, calm, and
fearless) were also excluded by Kiernan et al. (2001) in their
cross-cultural study conducted with children from 16
European countries. The only exception was strong that was
removed only from the Polish version of the PANAS-C. Yet,
the factor loading for this adjective was inadequate only when
the hierarchical model was tested.

It is possible that whether a particular item was included in
or excluded from the scale depended on the frequency of
usage of this word in a given culture. For instance, the
National Corpus of Polish (i.e., a large collection of books,
scientific journal articles, newspapers and other texts in
Polish; http://www.nkjp.pl/) indicates that three items
removed from the Polish version (disgusted, fearless, alert)
are less frequently used (< 5000 records) in contemporary
Polish than the remaining items (from 4000 to 49,000
records). The exceptions were calm (30,996 records) and
strong (34,011 records), but a closer analysis of the meaning
of these words suggests that they are used less frequently in
emotional contexts than in other contexts. Specifically, in
Polish calm is used not only to describe feelings but also to
tell others (especially children) to behave appropriately (i.e., in
a phrase that can be translated to BBehave yourself^). Thus,
children may associate this word with well-behaved rather
than peaceful and quiet. In a similar vein, strong is typically
used to refer to physical (rather than psychological) strength.
Given that children develop vocabulary based on the way the
words are used in the culture they grow up, they also describe
emotions in a way specific to this culture (Wierzbicka 1999).
This may explain why the items that are used occasionally or
frequently appear in unemotional contexts were excluded
from the PANAS-C.

Taken together, these results suggest that there is some
cultural variation in the content of the PA and NA scales,
which might be related to general differences in emotional

Table 6 Means and standard deviations by gender and school level for the PANAS-C scales

Girls Boys

4th graders
(n = 91)

5th graders
(n = 104)

6th graders
(n = 148)

4th graders
(n = 126)

5th graders
(n = 141)

6th graders
(n = 112)

Two-factor model, 10-item version

PA 20.56 (3.62) 19.27 (4.10) 18.18 (4.92) 20.10 (3.62) 19.44 (4.24) 19.63 (4.61)

NA 10.53 (4.21) 10.78 (4.12) 11.41 (4.59) 10.70 (4.25) 9.70 (3.34) 8.99 (3.83)

Second-order model, 24-item version

PA 39.43 (7.29) 37.42 (7.30) 35.51 (8.52) 38.65 (6.35) 37.69 (7.41) 37.61 (8.11)

NA 28.10 (10.44) 29.31 (10.52) 30.97 (11.86) 28.23 (10.20) 26.34 (8.32) 24.90 (10.05)

NAfear 10.07 (4.33) 10.48 (4.52) 10.40 (4.41) 10.25 (4.31) 9.17 (3.15) 8.52 (3.58)

NAdistress 18.03 (6.74) 18.83 (6.70) 20.57 (8.39) 17.98 (6.71) 17.17 (6.00) 16.38 (6.94)

Standard deviations are given in the parentheses
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experiences across cultures (Eid and Diener 2001). Moreover,
the fact that fit indices were better for the shorter than for
longer PANAS-C suggests that the former might perform bet-
ter in child populations. This might be particularly important
in groups of younger children who may lack the ability to
differentiate between various items that overlap in meaning
and to precisely describe their affective experience (Bushman
and Crowley 2010). Notably, PA and NA are more highly
correlated in younger than in older children and become more
distinct with age (Lonigan et al. 1999; Ollendick et al. 2003).
Moreover, the structure of the PANAS-C or the original
PANAS was found to be particularly difficult to capture in
children younger than 11 (Allan et al. 2015; Ebesutani et al.
2011a; Lonigan et al. 1999). It seems also likely that long
scales can be difficult or boring to children whose ability to
concentrate on the task at hand might be limited.
Alternatively, the PANAS-C is often included with other mea-
sures in studies, so brevity may be a desirable characteristic of
child measures, in general. At the same time, it should be
noted that shorter scales typically have large measurement
error (Emons et al. 2007), and thus should be treated with
caution. For instance, in our study, the 5-item NA scale dem-
onstrated lower internal consistency than the Blong^NA scale.
However, the remaining psychometric characteristics did not
differ between both versions (i.e., the 10-item PANAS and the
24-item PANAS-C), despite differences in factor structures
and fit indices. Specifically, regardless of the version, the
Polish-language PANAS-C scales were related to traditional
measures of anxiety and depression. The observed pattern of
results was entirely consistent with the assumptions of the
tripartite model which holds that an absence or substantial
reduction of PA is unique to depression, whereas general
NA is a component shared by both disorders (Clark and
Watson 1991; Watson 2000). In line with this assumption
and previous studies on the role of PA and NA in anxiety
and depression, we demonstrated that NA had significant par-
tial correlations with both disorders, whereas PA had a nega-
tive partial correlation only with the measure of depression.

The analysis of gender differences in the PANAS-C scores
also confirmed that, regardless of the length, the Polish-
language version was similar to other language translations
(Ciucci et al. 2017; Stevanovic et al. 2013). Specifically, we
observed no gender differences in the PANAS-C scores in
younger students, but such differences emerged in older stu-
dents (i.e., older girls obtained higher scores on the NA scale
and lower on the PA scale than older boys). These differences
resulted from the fact that the levels of NA were lower for
older boys than for younger boys and the levels of PA were
lower for older girls than for younger girls. Moreover, the
analysis of gender differences in the components of NA re-
vealed that older boys reported lower levels of NAfear than
younger boys, whereas older girls reported higher levels of
NAdistress than younger girls. In general, these findings support

the notion that gender differences in depression that is charac-
terized by high levels of NA and low levels of PA, emerge in
adolescence (Hankin et al. 2008). Notably, gender differences
in NA emerged in younger children (5th grade) than gender
differences in PA (6th grade).

Although the present research contributes to a growing
literature on the translation of the PANAS-C, it is not without
limitations.We recruited our participants from schools located
in one of the biggest Polish cities, so smaller, rural communi-
ties are not represented. Moreover, the sample did not include
older adolescents. Future research would thus benefit from
more representative sampling of students. This seems partic-
ularly important with respect to age, because, as already men-
tioned, changes in affect and its structure may emerge in ado-
lescence (Ebesutani et al. 2011b, 2012). Another limitation of
the current study is the absence of students from clinical set-
tings. The inclusion of such participants in future studies
would allow the utility of the Polish PANAS-C in clinical
groups to be tested. Further, although our predictions regard-
ing the relations of the PA and NA scales to traditional mea-
sures of anxiety and depression were based on the tripartite
model, we did not include any measure of physiological hy-
perarousal (PH). This enabled us to minimize the time stu-
dents spent on completing the questionnaires, but limited our
conclusions to two components of the tripartite model. Thus,
future studies may be supplemented with measures of PH.
Given that such studies may rely on the shorter version of
the PANAS-C, this should not significantly lengthen the time
needed to complete all measures.

Overall, the Polish PANAS-C appears to be a promis-
ing complement to the English-language versions and oth-
er language translations of the scale. Therefore, it can be
used in the same ways as the original measure. This is an
important contribution to promoting cross-national studies
on affect in children. Of importance, our study expands
on previous validation studies by going beyond explorato-
ry factor analyses and testing the properties of two alter-
native versions of the PANAS-C, the 10-item two-dimen-
sional version and the 24-item hierarchical version.
Although our analyses show that the underlying structure
of affect was easier to capture when the shorter version
was used, the two versions performed similarly when it
comes to the remaining psychometric characteristics.
Moreover, the comparison between our results and the
results of other studies shows that poor fit indices might
be a problem that goes beyond the Polish version and
encompasses the Blong^ PANAS-C and the original
PANAS in general. Thus, although based on the CFA
results the short version of the scale should be preferred
over the longer one, especially when time is limited (e.g.,
a battery is long, which increases the chance of a child
getting bored), the longer version may be used with cau-
tion when time and battery length are of no great concern
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and additional information about two components of NA
is needed. This new direction in studies on the structure of
affect opens new possibilities in exploring the role of fear
and distress in the development of emotional disorders.
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