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Abstract

It is unclear what factor structure best represents the Positive and Negative Affect Schedule 

(PANAS) from childhood to adulthood. The PANAS structure was examined in a sample of 555 

children (M age = 11.66, SD = 1.24), 608 adolescents (M age = 15.45, SD = 1.09), and 553 young 

adults (M age = 18.75, SD = 1.00). A partially invariant model consisting of Positive Affect, Fear, 

and Distress factors best represented the PANAS across all age groups, indicating that the 

underlying constructs are the same across age but that the factors become increasingly interrelated 

with increasing age.

Positive affect (PA) and negative affect (NA) have been implicated as core underlying 

individual differences in typical and atypical development (e.g. Rothbart & Bates, 2006; 

Watson, 2005). The Positive and Negative Affect Schedule (PANAS; Watson, Clark, & 

Tellegen, 1988) is a potentially useful means of assessing PA and NA; however, recent 

conflicting results from factor analytic studies of the PANAS indicate that questions 

concerning the underlying structure of this measure and the constructs it assesses have not 

been resolved (e.g., Ebesutani et al., 2011; Leue & Beauducel, 2011). One question is 

whether NA is unidimensional or multidimensional. Another question is whether the 

PANAS is structurally invariant across the developmental spectrum from childhood to 

young adulthood. This study addressed both of these questions using data from large 

community samples of children, adolescents, and young adults.

Development of the PANAS

The PANAS was created by Watson et al. (1988) to reflect their theory of affect. In this 

model, affect is composed of two higher-order dimensions, PA and NA. The PA dimension 

reflects pleasurable engagement with the environment as well as a person’s proclivity to 

experience nonspecific pleasurable mood states. The NA dimension reflects unpleasurable 

engagement with the environment as well as a person’s proclivity to experience nonspecific 

negative mood states. At the time of development, Watson and colleagues surmised that PA 

and NA were orthogonal traits, and the PANAS was intended to reflect this hypothesized 
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structure (Watson et al., 1988). Items were selected that loaded on either PA or NA, with 

little to no cross-loading on the other dimension (Watson & Clark, 1997).

Factor Structure of the PANAS

Studies that have been conducted to explore the structure of the PANAS have reported 

limited support for an orthogonal factor structure. Instead, early factor-analytic studies 

reported that a two-factor oblique model of PA and NA fit best. For example, in an adult 

sample from the general population, Crawford and Henry (2004) compared orthogonal and 

oblique models of PA and NA using confirmatory factor analysis (CFA) and reported that 

the best-fitting model was an oblique model in which the PA and NA factors were correlated 

at −.30. Other researchers have reported similar, modest factor correlations in samples 

across different geographical regions, cultures, and population characteristics (i.e., college 

students, clinically referred, elderly) as well as across state and trait ratings of PA and NA 

(i.e., right now, past week, in general; Crocker, 1997; Joiner, Catanzaro, & Laurent, 1996; 

Terracciano, McCrae, & Costa, 2003). In contrast to these results, however, some studies 

have found support for orthogonal PA and NA factors in children (e.g., Lonigan, Hooe, 

David, & Kistner, 1999).

Beyond findings of non-orthogonal NA and PA dimensions, results from a number of 

studies support a multidimensional structure of NA that consists of separate fear and distress 

dimensions. Gaudreau, Sanchez, and Blondin (2006) compared two- (i.e., PA and NA 

factors) and three-factor (i.e, PA, Fear, and Distress factors) models using CFAs in two 

different samples, the first comprising 305 French-Canadian athletes ranging in age from 14 

to 47 (M age = 19.43, SD = 5.00) and the second comprising 217 French-Canadian athletes 

ranging in age from 14 to 60 (M age = 22.56, SD = 10.50). They reported that the three-

factor solution consisting of oblique PA, Fear, and Distress factors fit the data better than did 

the two-factor model consisting of correlated PA and NA factors. Others have reported 

similar three-factor solutions using exploratory factor analytic techniques (e.g., Mehrabian, 

1997; Killgore, 2000). Whereas Crawford and Henry (2004) reported that an oblique two-

factor solution with correlated errors fit the data best in comparison to a three-factor model 

in a sample of 1,003 adults (M age = 42.9 years, SD = 13.7), they did not allow similar 

correlated errors in their final three-factor solution. Therefore, a direct comparison to their 

preferred two-factor model could not be made. However, fit indices provided by Crawford 

and Henry did indicate that the three-factor model without correlated errors fit better than 

the two-factor model without correlated errors.

The underlying structure of the PANAS may be more complex than previous correlated-

traits models have tested. An assumption of correlated-traits (and hierarchical-factor) models 

is that there is a general factor that accounts for several related but dissociable factors, which 

in turn account for the underlying item clusters. In contrast, bifactor models operate under 

the assumption that there is a general factor accounting for common variance among all 

items as well as factors that can be explained by common variance in item clusters, 

independent of the general factor (e.g., Chen, Hayes, Carver, Laurenceau, & Zhang, 2012; 

Reise, 2012). Recently, two different bifactor models of the PANAS were proposed and 

tested (e.g., Ebesutani et al., 2011; Leue & Beauducel, 2011). Ebesutani et al., (2011) 
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examined the factor structure of a 27-item measure modified from the PANAS to be more 

appropriate for youth, the Positive and Negative Affect Schedule for Children (PANAS-C; 

Laurent et al., 1999) in a mixed sample of 6- to 17-year-old children who were either clinic-

referred (N = 662) or school-based (N = 911). CFA was used to compare several models, 

from which Ebesutani et al. determined that the bifactor model fit better than a 

unidimensional model and a model consisting of correlated PA and NA factors. In that 

model, NA was hierarchically structured to include lower-order Fear and Distress factors. 

Leue and Beauducel (2011) examined the factor structure of the German PANAS (Krohne, 

Egloff, Kohlmann, & Tausch, 1996) in two studies, the first comprising 354 German adults 

(M age = 32.30 years, SD = 11.66), the second comprising a community sample of 266 

individuals as well as a sample of 98 male sex offenders (M age = 29.14 years, SD = 11.39). 

In the first study, competing models included (a) an orthogonal two-factor (PA and NA) 

model, (b) an oblique two-factor model, (c) a three-factor model (i.e., Correlated Fear and 

Distress factors and an uncorrelated PA factor), and (d) a bifactor model that consisted of a 

general factor labeled Affective Polarity, and uncorrelated PA and NA factors. The bifactor 

model offered significantly improved model fit as compared to the other models. In the 

second study, the bifactor model was the only model tested, and this model demonstrated 

adequate fit across both groups.

Although both Leue and Beauducel (2011) and Ebesutani et al. (2011) reported that a 

bifactor model best fit the PANAS or PANAS-C in their respective data, different 

theoretical assumptions guided the models tested within each study. Leue and Beauducel 

hypothesized that a general factor labeled Affective Polarity represented an individual’s 

general approach or withdrawal tendencies, independent of the level of affective salience in 

evocative stimuli. Therefore, they hypothesized that a general Affective Polarity factor 

would account for shared variance in PA and NA items assessing approach and withdrawal 

tendencies. In contrast, Ebesutani et al. posited that there were general PA and NA factors as 

well as completely dissociable Fear and Distress factors that accounted for variance 

independent of the general NA factor. Therefore, the models tested within these studies did 

not overlap, and no conclusion can be drawn as to the best-fitting bifactor PANAS model.

Developmental Structure of the PANAS

Studies establishing structural invariance of the PANAS across childhood are necessary to 

ensure that the same constructs are being assessed across the developmental spectrum, 

which allows for meaningful cross-age comparisons of changes in levels of affect as well as 

comparisons of relations with other developmentally important constructs such as 

psychopathology (Horn, McArdle, & Mason, 1983; Meredith, 1993). There are relatively 

few studies that have examined whether the PANAS exhibits a similar structure across 

development, and findings are mixed across studies (e.g., Bushman & Crowley, 2009; 

Ebesutani et al., 2011; Lonigan et al., 1999; Lonigan, Phillips, & Hooe, 2003). Lonigan et al. 

(1999) examined invariance of the PANAS in a sample of 152 9- to 11-year-old children (M 

age = 10.3 years, SD = .68) and 213 12- to 17-year-old children. Results indicated that a 

two-factor oblique model did not fit better than the orthogonal model for the older children 

but did fit better for the younger children. Lonigan et al. (1999) also examined structural 

invariance across age groups (using the two-factor orthogonal model to establish configural 
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invariance) and reported that the factor structure did vary across age groups. In contrast, 

Lonigan et al. (2003) reported that the same factor structure fit equally well across a sample 

of 270 fourth-to eleventh-grade children (M age = 12.90 years, SD = 2.23) for which a 

median-split was used to divide children into younger and older groups. Bushman and 

Crowley (2009) examined structural invariance in the PANAS-C across a sample of 101 

third-grade children (M age = 8.51 years, SD = .50) and a sample of 146 sixth-grade children 

(M age = 11.34 years, SD = .49). They reported that a model with factor loadings and factor 

intercorrelations invariant across groups resulted in significantly worse fit than a model with 

factor loadings and factor intercorrelations free to vary across groups. Although the reported 

results did not allow for determination of whether just holding factor intercorrelations to 

equality resulted in significantly worse fit, the correlation between the PA and NA factors 

was −.20 in the third-grade sample and −.13 in the sixth grade sample, suggesting that 

holding the factor intercorrelations to equality likely accounted for the misfit in the invariant 

model. From these results and findings showing age differences in other affect-related scales 

for which the correlation between anxiety and depression decreased with age (e.g., 

Ollendick, Seligman, Goza, Byrd, & Singh, 2003), it is possible that PA and NA 

differentiate as children mature. However, the equivocal findings and the relatively few 

studies that have examined structural invariance of the PANAS indicate that additional 

studies are needed to evaluate whether or not differentiation of NA and PA occurs with age.

The Current Study

Recent research has indicated that the factor structure of the PANAS may be more complex 

than previously proposed. Specifically, researchers have reported results that support a 

three-factor model, consisting of a PA factor and Fear and Distress factors as opposed to a 

single NA factor (e.g., Gaudreau et al., 2006). Others have reported results that support 

different bifactor models of the PANAS (e.g., Ebesutani et al., 2011; Leue & Beauducel, 

2011). To date, however, there is no single study that has evaluated these different factor 

structures of the PANAS. The primary aim of the current study was to compare different 

one-factor, two-factor, three-factor, and bifactor models to determine the best-fitting model. 

Because results supporting the three-factor model comprising PA, Fear, and Distress factors 

(indicating that there are dissociable fear and distress components) as well as the bifactor 

model of PA, NA, and distinct Fear and Distress components have been reported, it was 

hypothesized that the best fitting model would be a bifactor model comprising general PA 

and NA factors and uncorrelated Fear and Distress factors.

The secondary aim of this study was to examine age-related changes in the structure of the 

PANAS. Results of extant studies are equivocal regarding structural invariance of the 

PANAS in children, adolescents, and young adults (e.g., Bushman & Crowley, 2009; 

Lonigan et al., 2003); however, across tested measurement models, several studies have 

provided initial evidence that the PANAS may be more dissociable across development 

(e.g., Bushman & Crowley, 2009; Ebesutani et al., 2011; Lonigan et al., 1999). Therefore, it 

was hypothesized that invariance for the PANAS would be partially supported, as only the 

factor correlations would vary such that factor correlations would be weaker in the older 

groups.
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Method

Participants

Data for this study were collected from two samples, the first comprising 4th-through 12th-

grade children and adolescents, and the second comprising college students. The first sample 

was split into a child sample (ages 9 to 13 years) and an adolescent sample (ages 14 to 17 

years). For the children and adolescents, letters explaining the study and consent forms were 

sent home to the parents. This sample consisted of 555 children (M age = 11.66 years, SD = 

1.24; 52.4% female) and 608 adolescents (M age = 15.45 years, SD = 1.09; 47.7% female). 

The child sample was 63.4% Caucasian, 21.4% African American, 7.2% Hispanic, 5.0% 

Asian, 1.1% Native American, and 1.8% bi-racial or other. The adolescent sample was 

67.5% Caucasian, 20.9% African American, 6.8% Hispanic, 2.6% Asian, 0.7% Native 

American, and 1.5% biracial or other. For the young adult sample, data were collected from 

the psychology subject pool at a large public university in the southeastern United States. 

This sample consisted of 553 young adults (M age = 18.75 years, SD = 1.00; 60.0% female). 

The young adult sample was 73.7% Caucasian, 15.6% African American, 7.1% Hispanic, 

2.4% Asian, and 1.3% bi-racial or other.

Measures

The Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988). 

The PANAS was used to measure PA and NA across all age groups. The PANAS contains 

20, one-word adjective items reflecting positive and negative affect. Participants rated the 

degree to which certain emotions were felt using a 5-point Likert-type scale, ranging from 1 

(Very slightly or Not at all) to 5 (Extremely) using a general time frame to assess trait 

affectivity. Across PA and NA scales, the PANAS has demonstrated adequate reliability, in 

terms of internal consistency and test-retest, in child, adolescent, and adult samples (e.g., 

Anthony, Lonigan, Hooe, & Phillips, 2002; Lonigan et al., 2003; Watson & Clark, 1991). In 

the present study, adequate reliability was found for both the PA (α = .81) and the NA scale 

(α = .80). Reliability estimates were also calculated across the child, adolescent, and adult 

groups (PA αs = .78, .83, .83; NA αs = .74, .82, .83, respectively).

Procedure

For the child and adolescent groups, following parental consent and child assent for 

participation, children completed the PANAS and several other measures not relevant to the 

current study in large groups of 20 to 40 children. Assessments were conducted in a large 

multipurpose room or in a classroom at the child’s school. For the young adult group, 

following informed consent for participation, participants completed the PANAS and several 

other measures not relevant to the current study in large groups of 20 to 50 participants. 

Assessments were conducted in large classrooms at the participants’ university. For all 

groups, at least one graduate student and several trained undergraduate research assistants 

were present to check assessment packets for completion and answer general questions 

concerning assessment procedures. Individuals were not provided with specific instruction 

on items; if individuals asked about particular items, they were told to answer the item to the 

best of their abilities.
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Data Analytic Plan

To determine the best fitting measurement model, a series of CFAs were conducted on the 

PANAS items using raw data within each sample (i.e., child, adolescent, young adult 

samples). Factors were scaled by fixing the factor variances to one as this method does not 

rely on selection of an item that does not vary too much or too little across groups.1 There is 

some disagreement about whether Likert-like scales such as the PANAS should be treated as 

continuous or categorical, with benefits and tradeoffs to either approach. A primary purpose 

of this study was to test the measurement invariance of a multidimensional measure. Schmitt 

and Kuljanin (2008) indicated that a big disadvantage of treating ordinal data as categorical 

in multidimensional models assessing measurement invariance is the lack of well-validated 

methods for testing these types of models. Stark, Chernyshenko, and Drasgow (2006) 

reported that treating polytomous categorical data as continuous is an effective approach for 

determining measurement invariance, with this approach performing similarly to categorical 

methods in all but the most extreme circumstances (i.e., dichotomous variables). In addition, 

on the basis of their findings in a recent simulation study, Rhemtulla, Brosseau-Liard, and 

Savalei (2012) recommended using continuous estimators when the measure contains five or 

more categories. Therefore, data in this study were analyzed as continuous using Full 

Information Maximum Likelihood (FIML) and the Satorra-Bentler scaled chi-square (S-B 

χ2) to correct for potential nonnormally distributed variables and to provide adjusted 

standard errors (Satorra & Bentler, 2001).

A series of nested, theoretically derived CFAs were fit within each age group to determine 

whether configural invariance was achieved. A two-factor orthogonal model consisting of 

PA and NA factors served as the baseline model. A two-factor oblique model consisting of 

PA and NA was then compared to the baseline model. Next, a three-factor model, consisting 

of PA, Fear, and Distress factors was compared to the best-fitting model between the 

orthogonal and oblique two-factor models. If similar fit was found between similar 

orthogonal and oblique models, the orthogonal model was considered best due to parsimony. 

In addition, the correlations between the PA factor and the Fear and Distress factors were 

either restricted to zero or allowed to be free depending on which of the initial models 

provided better fit. The same approach, in which the relations between factors were either 

restricted to zero or allowed to be free, was applied to all subsequent models. Bifactor 

models, based on the best-fitting correlated traits model were then examined. The 

correlated-factor models were nested within the bifactor models (see Chen, West, & Sousa, 

2006). The first bifactor model contained a PA factor and a global NA factor, as well as Fear 

and Distress factors that were uncorrelated with the PA and NA factors. Again, the 

determination of a free or constrained (to zero) correlation between PA and NA was based 

on prior best-fitting models. The second bifactor model that was tested included a general 

Affective Polarity factor and uncorrelated PA, Fear, and Distress factors. The second 

bifactor model was not tested if PA and NA (or Fear and Distress) factors were best fit as 

orthogonal.

1Models were also conducted in which factors were scaled with the first item fixed to one and the results were not substantively 
different.
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The best-fitting model was determined by examining model fit indices and factor loadings. 

Factor loadings were examined to ensure that meaningful factors emerged that accounted for 

nontrivial amounts of the variance in items. Fit indices were used to assess overall model fit, 

and the S-B χ2 was used to conduct likelihood ratio testing (LRT) to compare nested models 

(Satorra & Bentler, 2001). Using LRT, models were compared sequentially. If the LRT was 

significant, the model with more degrees of freedom was rejected as providing worse fit than 

the model with fewer degrees of freedom. Once the best-fitting model was selected using 

LRT, overall model fit was assessed using the S-B χ2, the comparative fit index (CFI), the 

root mean square error of approximation (RMSEA), and the standardized root mean square 

residual (SRMR). A nonsignificant S-B χ2 is a generally accepted method of determining 

model fit. However, this method may be too stringent for practical research purposes 

because small model misfit or large sample sizes can lead to rejection of potentially useful 

models (see Hu & Bentler, 1999; Mulaik, 2007; Yuan, 2005, for discussion). In general, CFI 

values greater than .90 suggest adequate fit, and CFI values greater than .95 suggest good fit. 

RMSEA values of .08 suggest moderate fit; RMSEA values of .05 suggest good fit; and 

RMSEA values greater than .10 suggest poor fit. SRMR values close to .08 and below 

suggest adequate fit (Hu & Bentler, 1999; MacCallum, Browne, & Sugawara, 1996). 

Bifactor model loadings also were examined to determine whether there were additional 

meaningful factors (i.e., multiple items with significant factor loadings across multiple 

factors). For these analyses, factors were considered meaningful if three or more items 

loaded greater than .32 (i.e., accounting for more than 10% of the variance; Tabachnick & 

Fidell, 2007).

Following selection of the best-fitting model within group (i.e., child, adolescent, adult) by 

statistical and substantive criteria, measurement invariance and structural invariance were 

examined across the three age groups (i.e., child, adolescent, adult) according to procedures 

recommended by Meredith (1993). Because later steps require invariance in earlier steps, 

analyses of certain constraints were only conducted when prior constraints did not result in 

model misspecification. If configural invariance was achieved, an overall model was fit, 

with no restrictions across groups (i.e., factor loadings, intercepts, and factor covariances 

were free). For measurement invariance, equality constraints were imposed sequentially, 

from factor loadings to intercepts. Following this, structural invariance was examined. 

Factor variance equality was examined if factor loadings were invariant. Factor variance 

equality was only examined as a necessary step in examining whether factor covariance 

equality could be established. Factor covariance equality was examined to determine 

whether there were different relations between factors across groups. Finally equality of 

latent means was examined in the event that measurement invariance or partial measurement 

invariance was achieved (i.e., factor loadings and intercepts invariant). This was done to 

examine whether there were differences at the construct level across children, adolescents, 

and young adults. Finally, estimates of reliability and accompanying confidence intervals 

were calculated within a CFA framework (ρ; Raykov, 2001)

Results

Table 1 includes descriptive statistics for PANAS items across child, adolescent, and young 

adult samples. The top panel of Table 2 includes fit indices from CFAs for the different 
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models for the sample of children. The best fitting model by sequential comparison, as well 

as by fit indices, was the bifactor model, consisting of orthogonal PA, NA, Fear, and 

Distress factors. Although this model provided adequate fit, the factors accounted for only 

limited variance in the items indicating that this model did not adequately capture the factor 

structure of the PANAS in children. The relatively large sample size allowed for small factor 

loadings to achieve significance. Using a more conservative estimate of loadings greater 

than .32 as substantive (i.e., accounting for more than 10% of the variance; Tabachnick & 

Fidell, 2007), only two items on the Fear factor and one item on the Distress factor had 

factor loadings greater than .32.

The next best-fitting model was the three-factor model consisting of PA, Fear, and Distress 

factors, with PA orthogonal to the Fear and Distress factors and oblique relations between 

the Fear and Distress factors. The fit of this model was further improved by allowing 

correlated residuals for the scared and afraid items (see Figure 1 for model parameters). The 

fit of this model was mixed. Whereas the CFI (.85) was below the acceptable threshold, the 

RMSEA (.05) and SRMR (.06) were within acceptable range. In this model, Fear and 

Distress were correlated at .75 (p < .05).

In the adolescent sample the best-fitting model was the bifactor model comprising 

orthogonal Affective Polarity, PA, Fear, and Distress factors (see middle panel of Table 2). 

Although this model provided adequate fit, the factors accounted for only limited variance in 

the items, indicating that this model did not adequately capture the factor structure of the 

PANAS in adolescents. Only 10 of the 20 items that were supposed to load on the Affective 

Polarity factor had loadings greater than .32. All 10 items that loaded were NA-related 

items. Further, only one item on the Fear factor and two items on the Distress factor had 

loadings greater than .32. The next best-fitting model was the bifactor model with correlated 

PA and NA factors and orthogonal Fear and Distress factors. However, only two items on 

the Fear factor and one item on the Distress factor had factor loadings greater than .32, 

indicating that this model did not adequately capture the factor structure of the PANAS in 

adolescents.

Therefore, the best-fitting model by both substantive and statistical criteria was the three-

factor model with oblique PA, Fear, and Distress factors. The fit of this model was further 

improved by allowing correlated residuals between the scared and afraid items and the 

excited and enthusiastic items (see Figure 1 for model parameters). The fit of this model was 

acceptable (CFI = .95, RMSEA = .03, SRMR = .05). In this model, the correlation between 

PA and Fear was nonsignificant (r = −.09). Distress was significantly correlated with PA (r 

= −.21) and Fear (r = .93).

In the adult sample the best-fitting model was the bifactor model comprising orthogonal 

Affective Polarity, PA, Fear, and Distress factors (see bottom panel of Table 2). Although 

this model provided adequate fit, the factors accounted for only limited variance in the 

items, indicating that this model did not adequately capture the factor structure of the 

PANAS in adults. Only 11 of the 20 items that were supposed to load on the Affective 

Polarity factor had loadings greater than .32. All 10 NA-related items and one PA-related 

item loaded greater than .32. Further, only two items on the Fear factor and three items on 
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the Distress factor had loadings greater than .32. The next best-fitting model was the bifactor 

model with correlated PA and NA factors and orthogonal Fear and Distress factors. 

However, only two items had factor loadings greater than .32 on each of the Fear and 

Distress factors, indicating that this model did not adequately capture the factor structure of 

the PANAS in adults.

Therefore, the best-fitting model by both substantive and statistical criteria was the three-

factor model with oblique PA, Fear, and Distress factors. The fit of this model was further 

improved by allowing correlated residuals between the scared and afraid items, the excited 

and enthusiastic items, the guilty and ashamed items, and the attentive and alert items (see 

Figure 1 for model parameters). The fit of this model was acceptable (CFI = .92, RMSEA 

= .05, SRMR = .05). In this model the correlation between PA and Fear was significant (r = 

−.26). Distress was significantly correlated with PA (r = −.46) and Fear (r = .75).

Measurement Invariance

Examination of the PANAS across child, adolescent, and adult samples for configural 

invariance revealed that the three-factor oblique model of PA, Fear, and Distress was the 

best-fitting model for the adolescent and adult sample, but that the three-factor model with 

no relation between PA and Fear and Distress did not fit worse than the oblique model in the 

child sample. However, even though the oblique model did not fit the data better than the 

orthogonal model in the child sample, measurement invariance was still examined across all 

three age groups because allowing free factor covariances across groups would account for 

these nonsignificant factor associations in the child group while allowing for tests of 

indicator and factor loading invariance across groups. Table 3 includes fit statistics 

reflecting models with the inclusion of different invariance constraints across groups.2

There was a significant difference between the model with factor loadings constrained to 

equality and the model with factor loadings allowed to freely vary across groups. Although 

most factor loadings were similar across groups in the model allowing factor loadings to 

freely vary, several items had significantly different factor loadings across age group. These 

included “strong,” with a factor loading of .30 in children, .47 in adolescents, and .58 in 

young adults on the PA factor, “jittery,” with a factor loading of .36 in children, and factor 

loadings of .51 and .57 in adolescents and young adults, respectively, on the Fear factor, and 

“irritable,” with a factor loading of .36 in children, .48 in adolescents, and .62 in young 

adults on the Distress factor. Therefore, the loadings of “strong,” “irritable,” and “jittery” 

were allowed to load freely on their respective factor within each age group. This model 

produced adequate fit, and model fit was not significantly different between this model and 

the model allowing all factor loadings to vary freely across groups. Constraining intercepts 

to equality across groups resulted in a significant reduction in model fit, but there was no 

clear pattern of difference in intercept values across age groups. This invariance is likely due 

to the large sample size, as the differences in magnitude were relatively modest across age 

groups. Because loadings were largely invariant, factor variances and covariances could be 

examined (although because intercepts were not invariance, factor means were not 

2For consistency across models, residuals for the ashamed and guilty adjective pairs, the scared and afraid adjective pairs, the excited 
and enthused adjective pairs, and the attentive and alert adjective pairs were allowed to covary within groups.
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examined). As per convention, factor variances had been held to equality across groups but 

factor covariances had been allowed to vary. Allowing factor variances to be free across 

groups, by scaling models by the first item and freeing factor variances resulted in improved 

model fit. Constraining factor covariances to equality across groups resulted in a significant 

reduction in model fit. Therefore, the final model allowed factor variances and covariances 

to be estimated freely across groups.

Factor correlations were examined across groups (see top panel of Table 4), and LRT was 

used to examine differences in factor covariances between groups (see bottom panel of 

Table 4). The correlation between the PA factor and the Fear and Distress factors was 

significantly stronger in young adults than it was in children. There were no other significant 

differences.

Reliability Estimates

Reliability was calculated for each factor within children, adolescents, and young adults 

(Raykov, 2001). For children, ρ was .67 (95% confidence interval [CI; .64, .71]) for PA, .58 

(95% CI [.51, .65]) for Fear, and .66 (95% CI [.60, .71]) for Distress. For adolescents, ρ 

was .76 (95% confidence interval [CI; .73, .79]) for PA, .68 (95% CI [.62, .74]) for Fear, 

and .70 (95% CI [.66, .75]) for Distress. Finally, for young adults, ρ was .81 (95% 

confidence interval [CI; .78, .83]) for PA, .70 (95% CI [.65, .75]) for Fear, and .73 (95% CI 

[.68, .77]) for Distress.

Discussion

In this study, the best fitting model of the PANAS consisted of three oblique factors--PA, 

Fear, and Distress in the adolescent and young adult samples and of oblique Fear and 

Distress factors orthogonal to a PA factor in children. The three-factor model demonstrated 

partial measurement invariance across samples of children, adolescents, and young adults. 

The relation between the PA factor and the Fear and Distress factors was stronger in the 

young adult sample than it was in the sample of children. This finding suggests that PA and 

NA may start out as unrelated affective systems that become increasingly related over time, 

possibly through an interaction with the environment, other developmental systems, or both 

(discussed below). Although the two bifactor models provided better statistical fit to the 

data, coherent, interpretable factors did not emerge in either model. The emergence of Fear 

and Distress factors overlaps with the emergence of hierarchical fear and distress 

components that have been hypothesized to explain covariance patterns among internalizing 

disorders.

The PANAS Comprises Three Factors, PA, Fear, and Distress

The finding that the best fitting model of the PANAS comprised three factors, PA, Fear, and 

Distress clarifies previous equivocal findings concerning the structure of the PANAS (e.g., 

Crawford & Henry, 2004; Gaudreau et al., 2006; Killgore, 2000). Past research, although 

providing some support for the three-factor model, was primarily exploratory (e.g., Killgore, 

2000; Mehrabian, 1997) or flawed in that similar factor structures were not tested across 

hypothesized two- and three-factor models. Additional support for the three-factor structure 
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was provided by the factor intercorrelations, which were highly consistent with past studies, 

in both direction and magnitude (e.g., Gaudreau et al., 2006; Killgore, 2000; Mehrabian, 

1997). This study also extended the finding of a three-factor model to children and 

adolescents, as past studies had been conducted predominantly in adult samples (e.g., 

Gaudreau et al., 2006; Killgore, 2000; Mehrabian, 1997).

Similarities and Differences in the Structure of the PANAS across Development

The results of this study provided evidence that PA, fear, and distress were similar 

constructs in children, adolescents, and young adults. Examination of measurement 

invariance indicated that, whereas intercepts varied across age groups, all but three factor 

loadings were invariant across age groups. Past studies have not found consistent results 

regarding measurement invariance. However, some studies used median splits to examine 

age differences (e.g., Lonigan et al., 1999, 2003), meaning that the age groups were 

somewhat arbitrarily created. Other studies conflated measurement and structural invariance 

because they did not examine invariance in a stepwise manner (e.g., Bushman & Crowley, 

2009)--an approach that does not allow for exact determination of the cause of differences 

across groups (e.g., factor loadings, factor covariances). Given that the present study 

included well-defined age groups, moderately large samples within and across age groups, 

and systematic tests of measurement and structural invariance, it can be concluded that the 

underlying constructs of PA, fear, and distress are similar across children, adolescents, and 

adults.

There were differences in the relations between the PANAS factors between the children 

and young adult samples. The Fear and Distress factors were orthogonal to the PA factor in 

the child sample. In contrast, PA was significantly more (negatively) related with Fear and 

Distress in the young adult sample than in the child sample. The increasing associations with 

increasing age between PA and the NA factors (i.e., Fear and Distress) may occur because 

of the developmental process in which individuals transition from emotion-based systems of 

self-regulation to more cognitive-based systems of self-regulation (e.g., Eisenberg & 

Spinrad, 2004). The individual differences in this affect-based system are highly overlapping 

with the positive and negative reactive systems that are core features of temperament. 

Another core feature of temperament is a cognitively based self-regulatory system that has a 

more protracted development in comparison to the positive and negative reactive systems 

(Carlson, Zelazo, & Faja, 2013; Rothbart & Bates, 2006). This self-regulatory system, 

commonly referred to as effortful control in children and constraint in adults, regulates the 

more reactive emotional responses that are the result of an individual’s level of PA, fear, and 

distress (Digman, 1990; Lonigan, Vasey, Phillips, & Hazen, 2004; Rothbart & Bates, 2006). 

Therefore, the relations PA shares with NA and its constituent dimensions may be 

moderated by their relations with effortful control.

Limitations of Bifactor Models in Explaining the Factor Structure of the PANAS

Although model fit statistics favored the bifactor models of the PANAS over the three-factor 

model, neither of the bifactor models was accepted as the best-fitting model. There were 

several reasons for this decision. In general, bifactor models are useful when a construct is 

believed to consist of a global dimension as well as several dimensions that are unrelated to 
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the global dimension and to each other (Chen et al., 2012; Reise, 2012). Testing the bifactor 

model proposed by Leue and Beauducel (2011), which consisted of a global Affective 

Polarity factor and would have suggested bipolar PA and NA dimensions (e.g., Russell & 

Carroll, 1999), did not reveal a pattern of factor loadings consistent with the hypothesized 

bifactor model. All substantive factor loadings corresponded only to items that also 

measured the Fear and Distress factors. Further, the inclusion of the global factor resulted in 

few significant factor loadings on the Fear and Distress factors, suggesting that the variance 

accounting for the Fear and Distress factors was divided between the Fear, Distress, and 

Affective Polarity factors. Leue and Beauducel also produced inconsistent results across 

their two samples. More than half of the items (i.e., 11 in one sample and 12 in the other) 

had minimal variance accounted for by the Affective Polarity factor (i.e., under 10%). 

Further, only six of these items were shared across samples. Testing the bifactor model 

proposed by Ebesutani et al. (2011), which consisted of a global NA factor, also did not 

reveal a pattern of factor loadings consistent with their hypothesized model. Whereas all 

items loaded on the general NA factor, few items loaded on the Fear and Distress factors, 

calling into question the need to distinguish between NA, Fear, and Distress factors. In their 

study, Ebesutani et al. reported somewhat different results. Items loaded on both the general 

NA factor as well as the Fear and Distress factors, with the exception of ”jittery,” which did 

not load significantly on the Fear factor. One difference between studies was that Ebesutani 

et al. used the PANAS-C, which consists of 15 NA items. The difference in measures used 

to assess NA may have accounted for the discrepant findings. Regardless, the mixed 

findings across studies do not provide support for a bifactor model of the PANAS.

Potential Utility of PA, Fear, and Distress in Relation to Internalizing Disorders

The finding that NA can be divided into lower-order fear and distress components can 

inform conceptual models of psychopathology, particularly regarding internalizing 

disorders. Watson and colleagues (Watson, 2005) proposed a hierarchical model of 

emotional disorders. In their model, all internalizing disorders (i.e., Panic Disorder [PD], 

Generalized Anxiety Disorder [GAD], Major Depressive Disorder [MDD]) are clustered 

together with bipolar disorders as emotional disorders. At the second-order level, 

internalizing disorders are divided into fear and distress disorders. Finally, the individual 

disorders are at the lowest level. According to Mineka, Watson, and Clark (1998), there are 

unique and common features for each individual-level disorder. The common components 

can be divided into features common at the global level and common at the second-order 

level. PA and NA have demonstrated value in research linking temperament and 

psychopathology because they have been identified as risk factors. PA is specific to lower-

order MDD and GAD (GAD; Watson, Gamez, & Simms, 2005).

Previous conceptual models linking affective traits to internalizing disorders typically 

classify NA as a non-specific risk factor underlying internalizing disorders generally (e.g., 

Sellbom, Ben-Porath, & Bagby, 2008). Empirically, NA has been implicated as a general 

risk factor for internalizing disorders (e.g., Weinstock & Whisman, 2006). NA also has been 

implicated primarily as a risk factor for disorders classified as fear disorders in some studies 

(Sellbom et al., 2008) and primarily as a risk factor for distress disorders in other studies 

(Watson et al., 2005). The findings of the current study may help to clarify the relation 
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between NA and internalizing disorders. The emergence of distinct fear and distress 

components of NA echoes the differentiation in internalizing disorders in the hierarchical 

model of Watson and colleagues. Therefore, the lower-order Fear and Distress factors of the 

PANAS may be specific to the fear and distress dimensions of the hierarchical model of 

emotional disorders, and the higher-order NA factor may serve as a general risk factor for 

internalizing disorders generally.

Implications for Use of PANAS in Research Contexts

The current findings have several implications for future research. These findings suggest 

that summing the fear and distress dimensions into a composite score will depend on the 

research purposes. If one is interested in accounting for general NA in studies, then a simple 

sum score of PANAS NA will be adequate in children, adolescents, and adults. However, 

the PANAS can also be used in a more refined manner by dividing the NA dimension 

further into lower-order fear and distress dimensions. For example, examining the 

discriminant validity for the fear and distress dimensions might prove especially fruitful 

given that these dimensions varied in their relations with PA. Across all uses of the PANAS, 

researchers should be aware of the modestly acceptable model fit statistics and estimates of 

reliability as well as the lack of invariance for several items across the age ranges included 

in the present studies. Future studies attempting to refine the PANAS might focus on 

replacing items that were not invariant across the age groups with items that met this 

standard. This might result in a more psychometrically sound measure of PA and NA from 

childhood to adulthood.

Limitations

There were several limitations to this study. There were no additional variables available 

across child, adolescent, and young adults that could have been used to examine convergent 

and discriminant validity. Although this would have been ideal, some concern can be 

alleviated in that past studies have found consistent patterns of relations for PA, NA, and 

Fear and Distress factors with external constructs, especially internalizing disorders (e.g., 

Ebesutani et al., 2011; Lonigan et al., 2003; Sellbom et al., 2008). Similar to other 

researchers who have attempted to fit PANAS data using a CFA approach (e.g., Crawford & 

Henry, 2004; Bushman & Crowley, 2010), all the models demonstrated some degree of 

model misfit. Further, several residual error covariances that seemed empirically supported 

were included to improve model fit. Finally, whereas the purpose of this paper was to 

validate the factor structure of the PANAS more specifically, it would be useful to examine 

whether other methods of assessing temperament (i.e., observational report; Dyson, Olino, 

Durbin, Goldsmith, & Klein, 2012) replicate the pattern of findings in the current study.

Conclusions & Future Directions

This study demonstrated that the PANAS measures similar PA, Fear, and Distress factors in 

child, adolescent, and young adult samples. Furthermore, there are stronger associations of 

Fear and Distress with PA as individuals transition from childhood to adulthood. Future 

research should determine whether these developmental differences in the structure of affect 

also are present in the relations between internalizing disorders (e.g., Watson, 2005). It is 

likely that an examination of the relations between the Fear, Distress, and PA dimensions of 
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affect with the fear- and distress-related internalizing disorders across development can help 

refine our understanding of internalizing disorders and identify age-associated markers of 

risk for the development of different disorders.
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Figure 1. 
Standardized parameter estimates for the three-factor model of PA, Fear, and Distress in 

children, adolescents, and adults, respectively. PA = Positive Affect. Error terms and 

residual variances have been omitted for clarity.
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