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Abstract

Objectives: Positive and negative affect is a relevant facet of well-being for community-dwelling older adults.
This article reports the validation of the Positive And Negative Affect Scale (PANAS), by means of
confirmatory analysis.

Methods: A community-dwelling cross-national sample of 1291 older adults aged 75 years-old and older
voluntarily completed the PANAS. The relations between variables in the model were evaluated using structural
equation based on maximum likelihood estimation. The distributional properties, cross-sample stability, internal
reliability, and convergent, external and criterion-related validities of the PANAS were analyzed and found to be
psychometrically acceptable.

Results: Our results outcomes support for the hypothesis that the PANAS is valid and reliable in the two 10-item
mood scales, hence fit for use with older adults, within a culturally diverse view of well-being.

Conclusions: The psychometric properties of the PANAS are satisfactory in this older sample, and according to
those of its early version. Taken together, these results substantiate the validity of this measure when applied to
an older community cross-national population.

Keywords: older adults, psychometric properties, positive and negative affect, Positive And Negative Affect
Scale

1. Introduction

Population aging is developing rapidly in both developed and developing countries. The proportion of the
world’s population aged 60 and above increased from 8% in 1950 to 12% in 2013 and it will rise more rapidly in
the next four decades reaching 21% in 2050. Globally, the share of old people aged 80 and above, i.e., the oldest
old, within the older population was 14% in 2013 and it is projected to reach 19% in 2050 (United Nations,
2013).

Old people may have to cope with distinctive physical and mental health challenges. Hence, the aging well of
this segment of the population has become a relevant issue for researchers and health professionals (Netuveli &
Blane, 2008).

Older adults face distinct physical and mental health challenges which need to be highlighted. Hence, aging well
of the older people has become a pertinent matter for researchers and health professionals.

Preserving a high Subjective Well-Being (SWB) is considered to be a relevant aspect of successful aging (Baltes
& Baltes, 1990).

Positive Affect (PA) and Negative Affect (NA) have been used as general dimensions to describe affective
experience, and they are the affective, emotional components of SWB (Diener, Emmons, Larsen, & Griffin,
1985). PA reflects the extent to which a person feels enthusiastic, excited and active. Increased levels of PA
indicate a state of full concentration, pleasurable engagement and high energy, and, whereas low levels of PA
suggest lethargy and sadness. In contrast, NA is a general dimension of unpleasurable engagement and
subjective distress, that includes a variety of mood states, such as guilt, anger or disgust (Cotigd, 2012). Low
levels of NA show a state of tranquillity and calmness (Watson, Clark, & Tellegen, 1988). Additionally, affect
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balance refers to the equilibrium of the positive and negative feelings experienced by the individual (Pingiiart,
2001).

Pinqiiart (2001) suggested that older adults may feel lower levels of PA and higher levels of NA than their
younger counterparts, due to age associated decrease of gains and increase of losses. PA may be a protective
element, acting as a negative risk factor for disease and cognitive incapability (Krijthe et al., 2011), and it is
associated with better individual functioning (Fredman, Hawkes, Black, Bertrand, & Magaziner, 2006), less
adjustment problems, less chronic pain (Sturgeon, Zautra, & Arewasikporn, 2014) and better general health
(Pressman & Cohen, 2005). Losses, such as the death of a spouse or other social companions, and role losses,
such as the ones related to retirement may contribute to the unbalancing of PA and NA (Chatters, 1988). Indeed,
previous research showed an age-associated decrease in the frequency of social and non-social activities, which
may reduce the level of PA (Hilleras, Jorm, Herlitz, & Winblad, 1998).

The Positive And Negative Affect Schedule (PANAS) was designed by Watson and his colleagues (1988) for
evaluating positive and negative affect. The PANAS has been validated in various cultures and in different
languages around the world (e.g., Chilean, English, Estonian, German, Hungarian, Japanese, Portuguese,
Romanian, Russian, Spanish, and Turkish) and the results have consistently shown good psychometric properties
(Carvalho et al., 2013; Cotiga, 2012; Crawford & Henry, 2004; Dufey & Fernandez, 2012; Galinha, Pereira, &
Esteves, 2014; Gyollai, Simor, Koteles, & Demetrovics, 2011; Pires, Filgueiras, Ribas, & Santana, 2013; Sandin
et al., 1999; Terracciano, McCrae, & Costa, 2003). Currently, different versions of this measure are available,
such as an extended and a shorter version compared to the original PANAS (e.g., Cotiga, 2012; MacKinnon et al.,
1999), and one for children (e.g., Huebner & Dew, 1995; Crawford & Henry, 2004). Several versions of the
PANAS have also been validated for Portuguese-speaking samples (Carvalho et al., 2013; Galinha, Pereira, &
Esteves, 2014; Galinha & Pais-Ribeiro, 2005; Pires, Filgueiras, Ribas, & Santana, 2013), with good
psychometric properties, and these reliably measured two distinct dimensions (PA and NA), based on the earlier
work by Watson and his colleagues (1988). Additionally, previous research revealed some validations of the
PANAS among small older samples (Albuquerque, Sousa, & Martins, 2010; Buz, Pérez-Arechaederra,
Fernandez-Pulido, & Urchaga, 2015; Nolla, Queral, & Mird, 2014). Thompson (2007), and Terracciano and his
colleagues (2003) reported the validation of different versions of PANAS using informants from a range of
cultural backgrounds. However, thus far no studies have validated the PANAS in a cross-national older sample.
Hence, the main objectives of this research are to analyze the validation of the PANAS, by means of
confirmatory analysis in a cross-national community-dwelling sample of older adults. To do so, this study will
analyze construct validity, criterion and external-related validities, and reliability of the PANAS in the used
sample.

2. Methods
2.1 Participants

In brief, 1291 older participants aged 75 years old and older living in the community were recruited. Table 1
shows the characteristics of the cross-national older sample. Participants ranged in age from 75 to 102 years old,
(Mean) M=83.9, (Standard Deviation) SD=6.68. This sample was mostly composed by women (58.2%) and
Caucasian (73%). Fifty-six percent indicated that they were married and 51.9% reported to be professionally
inactive. Participants received no response incentive for this study.

Table 1. Socio-demographic sample characterization

Characteristics N %

Participant’s Gender

Male 540 41.8
Female 751 58.2
Participant’s Household’s Annual Income

<10,000 € 640 49.6
>10,001 € 651 50.4
Participants’ Educational Attainment

Finished High School 1082 83.8
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Unfinished High School 209 16.2

Participant’s nationality

Angolan 285 22.1
Brazilian 314 243
English 341 26.4
Portuguese 351 27.2

Participant’s Marital Status

Married or remarried 725 56.2
Single or widowed 566 43.8
Participant’s Professional Involvement

Not professionally involved 670 51.9

Professionally involved 621 48.1

2.2 Material

The PANAS is a globally used affect scale and it asks the respondent about his or her emotional state,
concerning ten positive and ten negative emotions using a five-point scale, from: (1) “Very slightly or not at all”
to (5) “Extremely”. Its psychometric properties indicated good reliability with a Cronbach’s alpha of .88 for PA,
and .87 for NA. A variety of time frames may be used with the PANAS, but in the current study the time frame
employed was “in the past month” (Watson et al., 1988).

The sense of coherence was measured by the Orientation to Life Questionnaire (OtLQ) (Antonovsky, 1993). The
OtLQ is a specific multi-item measure of sense of coherence and its frequency, using a seven-point scale: (1)
“Never” to (7) “Always”, which showed a Cronbach’s alpha of .82 (Antonovsky, 1993).

The Satisfaction with Life Scale (SWLS) intends to measure perceived satisfaction with life on the basis of
person-specific criteria. The SWLS shows five separate questions, with seven response alternatives from (1)
“Strongly disagree” to (7) “Strongly agree”. Its psychometric properties indicated good reliability with a
Cronbach’s alpha of .78 (Diener et al., 1985).

The Adjustment to Aging Scale (AtAS) intends to evaluate adjustment to aging, with 22 different items, and
seven response alternatives measuring its importance from (1) “Not important at all” to (7) “Absolutely
important”. Its psychometric properties indicated good reliability with a Cronbach’s alpha of .89 (von Humboldt,
Leal, Pimenta, & Maroco, 2013).

2.3 Procedure

We invited older adults to participate in a study about their emotions in old age. The older adults who
volunteered completed anonymously, ethically and freely the informed consent, a cognitive screening
assessment and the questionnaires in the time frame of 45 minutes. The researcher was present to answer any
questions and all questionnaires were maintained in a protected location.

For the purpose of this study, participants must have been aged 75 years-old and older, have scored a minimum
26 in the cognitive assessment of the MMSE (Folstein, Folstein, & McHugh, 1975), and have shown no history
of psychiatric illness, or drug abuse.

This study was undertaken with full approval from the he William James Center for Research, from ISPA
-Instituto Universitario and the Portuguese Foundation for Science and Technology (FCT).
2.4 Psychometric Analysis

A Confirmatory Factor Analysis (CFA) was used to determine the factor structure of our dataset, and hence
construct validity.

We used the following statistics: Comparative Fit Index (CFI), chi-square (X°/df), Root Mean Square Error of
Approximation (RMSEA) and Goodness of Fit Index (GFI) for assessing the goodness of fit of the measurement
model (Byrne, 2001; Hu & Bentler, 1999; Maroco, 2010). We employed the Average Variance Extracted (AVE)
for testing the convergent validity of the PANAS. Additionally, we compared the interfactors’ squared
correlation with the AVE of each individual factor, to assess discriminant validity (squared correlation between
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factors<individual factor AVE). We used Pearson’s correlation with AtAS, SWLS and OtLQ for exploring
criterion validity (Fornell & Larcker, 1981; Maroco, 2010).

The original sample was divided in two groups, randomly selected (60% and 40% of the total sample) for
running a CFA.

To establish external validity, the factor weights and relations stability were evaluated in 40% of the sample and
CFA was performed in 60% of the sample (Maroco, 2010).

Minimum and maximum values, mean, kurtosis and skewness were appraised within distributional properties.
The Cronbach’s alpha was used for assessing internal consistency (Maroco, 2010).

3. Results

3.1 Construct Related Validity

3.1.1 Confirmatory Factor Analysis

The Comparative Fit Index (CFI>.950; CFI=.977), the Goodness of Fit Index (GFI>.950; GFI=.958); the Root
Mean Square Error of Approximation (RMSEA<.050; RMSEA=.043), and the full 90% confidence interval for
the RMSEA were each within ideal limits for this model [.039<RMSEA CLy,<.047]. In brief, the positive and
negative affect measurement model presented a good fit (X/df=3.369; CFI=.977; GFI=.958; RMSEA=.043;
p=999; C.I. 90%=[.039; .047]).

3.1.2 Convergent Validity

Convergent validity was shown since the scales which were expected to correlate, were demonstrated to be
correlated (AVE scores>.450).

Table 2. Convergent validity, reliability and discriminant validity for the Positive Affect and Negative Affect
Scale

Positive Affect and Negative Affect Subscales AVE Cronbach’s Alpha Squared correlations
Positive Affect 573 922

Negative Affect 442 .884

Positive Affect - Negative Affect .076

3.1.3 Discriminant Validity

Discriminant validity was shown since it was demonstrated to be possible to discriminate between the constructs
that were expected not to relate (squared correlation between factors<individual factor AVE) (see Table 2).

In brief, these analyses demonstrate the convergent and discriminant validity of responses to the PANAS.
3.2 Criterion Validity

Divergent criterion validity was demonstrated in the following measures and subscales: AtAS, SwWLS and OtLQ.
PANAS score was negatively associated with AtAS score (r=-.099; p<.001), and positively associated with
SwLS score (=.092; p=.001) and with OtLQ score (+=.258; p<.001).

PA was positively correlated with comprehensibility (»=.086; p=.002) and with manageability subscale (=.072;
p=.009) and it was negatively correlated with sense of purpose and ambitions subscale (r=-.167; p<.001), with
social support subscale (r=-.084; p=.003), with zest and spirituality subscale (»=-.269; p<.001), with aging in
place and stability subscale (r=-.240; p<.001) and with body and health subscale (r=-.118; p<.001). NA subscale
was positively correlated with social support subscale (7=.167; p<.001), with sense of purpose and ambitions
subscale (=.119; p<.001), with zest and spirituality subscale (+=.130; p<.001) and with body and health subscale
(r=-.196; p<.001). Other associations were not significant or inferior in absolute value to the associations
encountered.

3.3 External Validity

The model presents a good adjustment (X’/df=2.203; CFI=.976; GFI=.946; RMSEA=.031; p=1.000; C.I.
90%=[.028; .034]) in two independent groups.
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External validity indicates the extent to which the results of this study are stable and can be generalized beyond
the sample. In our sample, the external validity of the measurement model was demonstrated (X°(18)=18.321;
p=435).

3.4 Distributional Properties

To evaluate the distributional properties, the range of the PANAS measure was assessed. All items showed
responses between 1 and 5. The skewness and kurtosis of the 20 items were also assessed. All values of
skewness and kurtosis were below 3 and 7 (see Table 3).

Table 3. Minimum and maximum scores, skewness and kurtosis for the Positive Affect and Negative Affect
Scale

Items Minimum Maximum Skewness Kurtosis
1 1 5 344 -.551
2 1 5 422 .,440
3 1 5 427 -.396
4 1 5 408 -.697
5 1 5 121 -493
6 1 5 173 -.1.001
7 1 5 325 -762
8 1 5 139 -.923
9 1 5 401 -.835

10 1 5 .302 -.1.184
11 1 5 -.067 -951
12 1 5 227 -.831
13 1 5 427 -.429
14 1 5 317 -738
15 1 5 118 -.709
16 1 5 273 -.663
17 1 5 .042 -.766
18 1 5 349 -.735
19 1 5 .089 -.766
20 1 5 132 -.630

3.5 Reliability

The reliability of the PANAS scale was assessed (a=.787). Additionally, the subscales also showed a very good
reliability (see Table 2).

4. Discussion

The results of this study contributed to the gerontological literature, by providing considerable psychometric
support for the reliability and validity of responses to the PANAS. Therefore, PANAS may be accurately used
with older adults in future cross-national interventions in community settings, within a culturally-diverse view of
well-being.

The PANAS model showed a good fit in our sample (Xz/dﬁ3.369; CFI=.977; GFI=.958; RMSEA=.043; p=999;
C.1. 90%=[.039; .047]), similarly to previous research (Buz et al., 2015; Nolla, Queral, & Mird, 2014). Hence,
these user-driven outcomes may be applied in combination with other well-being and health-related measures for
policy programs and community-based interventions with cultural-diverse old people. This measure has been
widely used, as demonstrated by the development and validation of shortened and extended versions, as well as
one for children. Unexpectedly, we found a relatively small number of studies on the psychometric properties of
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the measure in cross-national settings (Terracciano et al., 2003; Thompson, 2007), in diverse ethnic groups
(Merz et al., 2013), and among older adults (Buz, Pérez-Arechaederra, Fernandez-Pulido, & Urchaga, 2015;
Nolla, Queral, & Mir6, 2014). Additionally, thus far no studies have validated the PANAS within a
cross-national older sample. Therefore, psychometric information, as well as cultural comparison about this
construct is still needed among older samples.

The most debated characteristic of the PANAS is the independence of its factors. The PANAS includes two
mood scales intended to assess PA and NA independently. However some discrepancies were found in the
literature on the factor structure of the PANAS. These could be attributed to inconsistencies in the used methods
or, alternatively, variation in the structure of the PANAS in diverse samples (Crawford & Henry, 2004).

Our results restated the PANAS as a two-factor and global evaluation of positive and negative affect among an
old sample, as demonstrated across diverse age and cultural groups (Gyollai et al., 2011; Merz et al., 2013;
Terracciano et al., 2003; Thompson, 2007). In fact, data supported the affective structure proposed by Watson et
al. (1988), in which two independent affective dimensions (positive and negative affect) clearly represent distinct
moods with their specific content (Crawford & Henry, 2004; Tellegen et al., 1999).

Divergent criterion validity was demonstrated in the AtAS, SWLS and OtLQ, hence PANAS is assessing a
construct distinct from the ones evaluated by these three measures. It might seem counterintuitive that
adjustment to aging total score and its subscales were not positively correlated with PA and negatively with NA.
We hypothesised this is because positive and negative affect is an appraisal of mood at one point in life (Watson
& Clark, 1992; Watson et al., 1988). Moreover, literature has indicated the relation between PA and extraversion,
and between NA and neuroticism in different international samples, hence suggesting a general pattern of
associations between affect and personality domains across languages and cultures (e.g., Costa & McCrae, 1980,
1991; Watson & Clark, 1992).

The positive and negative affect assessment proved to be stable, considering that the unconstrained measurement
model does not suggest a better fit than the model with constrained factorial weights (X°(18)=18.321; p=.435),
thus indicating configurational invariance and external validity, i.e., and corroborating previous research
(Crawford & Henry, 2004). Moreover, it must be noted that there is no agreement regarding the stability of SWB
in old age (von Humboldt, Leal, & Pimenta, 2015). Some authors highlighted the positive correlation between
age and SWB (Baltes & Baltes, 1990; Brandstiddter & Greve, 1994; Larson, 1978; Sener, 2011; Stacey & Gatz,
1991), while other authors stressed the negative correlation between age and SWB (Doyle & Forehand, 1988).

Lastly, the reliability of the PANAS proved to be good, which is in line with the results found in previous
validation studies with old samples (Buz, Pérez-Arechaederra, Fernandez-Pulido, & Urchaga, 2015; Nolla,
Queral, & Mird, 2014).

Our study does have some limitations. One derives from the fact that our sample of older adults is 73%
Caucasian and relatively well-educated. Cultural, educational and ethnic background may affect differently the
experience of SWB in diverse older groups.

Selection bias often may have occurred, since our sample did not accurately represent the older population.
Although participants were drawn from Europe, comparatively few older adults from minority communities
were recruited. Further research is warranted with more minority-specific seniors’ representative groups.

The cross-sectional data also restricted psychometric evaluation by the single-point-in-time evaluation. In the
present study, the “in the past month” time frame was employed because it is has been one of the most frequently
used in previous research (Watson et al., 1988). A longitudinal analysis of these psychometric pointers would
allow for an elucidation of the stability of the two 10-item proposed mood scales.

Additionally, all variables were assessed via self-report questionnaire and therefore may be subject to reporting
or information bias. Further studies may also investigate whether positive and negative affect is correlated to
other personality measures, namely neuroticism, and extraversion in both community-based and clinical older
samples.

The large, heterogenous, cross-national sample of 1291 respondents recruited for this study is a definitive
strength. These analyses offer strong provision for the reliability and validity of the PANAS in a cultural-diverse
older sample, while the statistical analysis was designed to be adequate to current practice in structural equation
modeling (Kline, 2005).

The contribution of this psychometric analysis has a great value in future comparisons concerning the well-being
of aging populations under diverse cultural conditions, both is developed and in developing countries. Moreover,
if the use of the PANAS in research, policies and interventions, is to be optimal then it is indispensable to outline
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its core structure. Further research studies should compare cross-national differences on the perception of affect
states in old age.

To conclude, psychometric properties, such as construct, criterion and external validity have been shown to be
good for the PANAS. We showed divergent criterion validity and reliability for data gathered in a cross-national
large older sample drawn from the general adult population, suggesting that the PANAS is evaluating a construct
different from those assessed with AtAS, SwLS and OtLQ.

Our study extends previous work, reiterating the pertinence of assessing the positive and negative affect in
community-dwelling cross-national older samples. Considering the need for older adults to live their years with
quality, independence and well-being, user-driven measures may be used in interventions in community settings
that are still insufficiently responsive to cultural diversity.
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