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This study examined the measurement invariance of the positive and negative affect scales in the European Social Survey (ESS) in 2006 and 2012. We employed Multi-Group Confirmatory Factor Analysis with an estimator for ordinal data, allowing us to test threshold invariance, which had not been previously investigated for these scales. A 3-item measure of Positive Affect and a 5-item measure of Negative Affect showed that configural, threshold and metric (loading) and partial scalar (intercept) invariance held across almost all countries and between the two ESS Rounds. Our results provide cross-cultural validity to a broader measure of negative affect than past research using the ESS and examine these scales across more countries than any past study. Besides providing valuable insights for researchers interested in well-being and the ESS, our study also contributes to the ongoing discussion about diverging analytical choices in invariance testing.
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Introduction

In recent decades, self-reports of happiness and well-being have become accepted as a source of information used to inform public policy and compare countries [e.g., the World Happiness Report by Helliwell et al. (2019)]. Subjective well-being (SWB) is the most widely used construct to assess well-being and is defined as comprising a cognitive component, which refers to the evaluation of life satisfaction, and an affective component, including positive and negative affect, which refer to individuals’ report of positive, pleasant versus negative, unpleasant emotional states (Diener et al., 2003, 2018). Most of the research comparing the ranking of nations has done so based on average scores on a single aspect of subjective well-being, namely Diener’s Satisfaction with Life scale (SWLS; Diener et al., 1985) or single items assessing life satisfaction like the Cantrill ladder in the World Happiness Report (Helliwell et al., 2019). This information generally relies on single-item measures and lacks equivalence assessments to see whether these are comparable across countries (Oishi and Schimmack, 2010; Diener et al., 2013). It is crucial to examine the comparability of emotional well-being measures across cultures before making cross-country comparisons in large-scale surveys.

In this study, we used data from the European Social Survey (ESS) to analyse the cross-cultural equivalence of measures of Positive and Negative Affect and provide information on the comparability and reliability of these scales across countries. The ESS included twice the measures for Personal and Social Well-being developed by Huppert and So (2013) in Round 3 (2006) and Round 6 (2012). This rotating module contains 11 items assessing the frequency of positive (4 items) and negative (7 items) affective states in Rounds 3 and 6.

Our assessment is based on Multi-Group Confirmatory Factor Analysis to evaluate the comparability of scales across countries and time. The results will allow future researchers to use this scale and discard the possibility that cross-country and/or cross-time differences in the construct means or estimates of relationships (e.g., correlation or regression coefficients) reflect methodological artefacts rather than substantive differences by assessing measurement invariance (Davidov et al., 2018). Second, we provide researchers with the reliability or measurement quality of these scales to understand how well these scales measure the concepts of interest.

While there is agreement on the importance of testing for measurement invariance, the methodological approaches for conducting these tests are numerous (e.g., Davidov et al., 2018; Pokropek et al., 2019). Moreover, researchers need to make different analytical choices within each method, such as identification strategies, model testing, fit indices thresholds, or estimators. Therefore, we detail our selection of analytical strategies and specify how we aim to overcome the shortcomings of past research.


Positive and negative affect

The organisation of affect has been described with various dimensions and structures, including Russell’s (1980) circumplex model based on the pleasant/unpleasant (valence) and the level of arousal of emotions, Thayer’s (1986) on the degree of energetic arousal, and Larsen and Diener’s (1992) eight combinations of pleasantness and activation. Watson and Tellegen (1985) proposed two dimensions of valence, originally named Positive and Negative Affect, but then changed to Positive and Negative Activation (Watson et al., 1999). The model depicted by Yik et al. (1999) incorporated all of these dimensions into an 8-dimension scheme. Later, Yik et al. (2011) proposed a 12-point circumplex of affect examined and validated in 33 societies with 25 different languages (Yik et al., 2022). The well-validated PANAS scale includes 20 items that tap into pleasant/activated emotions (e.g., alert, excited, interested) and unpleasant emotions (e.g., distressed, ashamed, nervous, irritable) validated in different samples (Lee et al., 2020). However, these extensive questionnaires cannot be included in large-scale surveys, and a short assessment of emotions was included in Rounds 3 and 6 of the ESS.

Huppert and So (2013) developed items to assess respondent’s affect based their items on other instruments such as the Positive and Negative Affect Scale (PANAS; Watson et al., 1988), the Scale of Positive and Negative Experience SPANE (Diener et al., 2010), the General Health Questionnaire (GHQ; Goldberg, 1981) or the Centre for Epidemiological Studies Depression scale (CES-D; Radloff, 1977). The CES-D is a crucial instrument in measuring depression and has been assessed in the ESS (Van de Velde et al., 2010). Depression, however, is conceptually different from NA and measures specific to NA have not been validated for the ESS data (for an exception for a short 3-item measure, Raudenská, 2020).

The ESS items do not tap into the specific dimensions of PANAS. Given the multi-dimensional structure of affect (Russell, 1980; Yik et al., 2011), we can categorise the items in the ESS as belonging to the following emotional dimensions based on Yik et al. (2011). For Positive Affect, one item taps into activated emotions (had a lot of energy), one item into pleasant/activated (enjoyed life), one item into pleasant (were happy), and one item into pleasant/deactivated emotion (felt calm and peaceful) dimensions. For Negative Affect, two items tap into unpleasant/deactivated (could not get going, felt that everything was an effort), three items into unpleasant (felt depressed, lonely, sad) and one into unpleasant/activated emotions (felt anxious).

Whether positive and negative affect are independent dimensions (e.g., Bradburn, 1969; Diener and Emmons, 1985) has generated some debate. In studies on the structure of affect, positive and negative affect have consistently emerged as two dominant and relatively independent dimensions. Diener and Emmons (1985) showed that the relationship between positive and negative affect differed significantly depending on the time frame. The correlation decreased linearly as time increased. Hence, they concluded that positive and negative affect states vary inversely but only over short periods; the two are likely to occur together within the same person at the same moment. For long time periods of weeks or more, the two types of affect become relatively independent: How much a person feels of one is unrelated to how much he or she feels of the other.

Given that ESS items tap into different dimensions on the pleasant-unpleasant, activated-deactivated dimensions, the ESS measures for Positive Affect (PA) and Negative Affect (NA) are not expected to be perfectly bipolar. The question in the ESS asked about emotions over a long period instead of in the moment or present/recent emotional states. The first step in our analyses was to analyse whether the items load on two different factors representing the concepts of PA and NA or whether there is no such distinction, and they load on one common factor.



Measurement invariance of negative and positive affect scales

Some studies analysed the cross-cultural equivalence of measures of life satisfaction across countries (e.g., Vittersø et al., 2002; Oishi, 2006; Jang et al., 2017). Less research has analysed this for PA and NA scales. For a recent exception, Jovanović et al. (2021) presented equivalence tests for the Scale of Positive and Negative Experience in 13 countries but not the scales and countries included in the ESS. Some researchers have used items from the ESS to assess NA (depression; Sortheix and Schwartz, 2017) and positive and negative emotions (Kuppens et al., 2008), but have not examined their cross-cultural equivalence and have used a different set of items.

Two studies focused on the measurement of PA and NA using data from the European Social Survey (ESS)1. Fors and Kulin (2016) claimed measurement invariance for 2 two-item scales (one scale for each affect dimension), based on data from ESS Round 3, but did not detail the results or the invariance level achieved, nor did they test the data from ESS Round 6 or explained why he kept such a small number of items. In turn, Raudenská (2020), presenting a detailed explanation of the procedure, reached a final model with two reduced three-item scales for PA and NA and found approximate cross-country and cross-time scalar invariance in countries present in both Rounds 3 and 6. Raudenská (2020) used data from only the 21 countries present in both Rounds 3 and 6. Instead, we will use all available data and examine equivalence for all countries present in Round 3 (49 groups: 24 countries for PA, and 25 for NA); and R6 (57 groups, 29 for Positive Affect, and 28 for Negative Affect).

While Raudenská’s (2020) approach was adequate and she accounted for the ordinal nature of the items, the analyses ended up with a 3-item reduced measure for NA. This reduced measure included the item “sleep was restless” which is not generally included in categorisations of emotions (see, for instance, Yik et al., 2011 review). In sum, the analyses presented in this study include a larger number of countries compared to Raudenská (2020) and Fors and Kulin (2016) and allowed us to examine whether equivalence for more comprehensive scales for emotions would hold invariance using a different and superior methodology than before.



Levels of invariance In this study

Configural equivalence means that the measurement model for the latent concept has the same factor structure across cultural groups. Configural equivalence means that the latent concepts can be meaningfully discussed in all countries and thus can be seen as pertaining to the category of interpretative equivalence definitions. Since configural equivalence is a prerequisite for further equivalence testing, it is often used as a baseline (Vandenberg and Lance, 2000). For examining threshold invariance, the threshold model considers ordered categories as a discretised version of a normally distributed latent continuous response through a number of threshold parameters. These thresholds indicate values of the continuous latent response where individuals cross over from one ordinal category to the next (Wu and Estabrook, 2016). This level of invariance tests that the thresholds are equal between groups. Loading (or metric) invariance, refer to the strength of the factor loadings, which can differ across countries. Loading equivalence (Baumgartner and Steenkamp, 1998) tests that factor loadings in the measurement model are invariant over groups.

However, configural, threshold, and loading equivalence do not yet lead to full-score comparability, as latent variable scores can still be uniformly biased upward or downward. An even stronger test for measurement equivalence is intercept (or scalar) equivalence. Within the MGCFA framework, intercept equivalence can be defined as the equality of intercept parameters over groups. This makes it possible to compare raw scores in a valid way, which is a prerequisite for country-mean comparisons. It makes no sense to compare groups with a scale that is not invariant since lack of invariance indicates that the correspondence between the true level of an attribute and the measure of that attribute differs across groups. In such a situation, one cannot know whether an observed difference is due to a real difference in the construct or differences in the interpretation of the response options attached to the scale. Researchers have argued that full scalar invariance (i.e., invariance of the parameters for all items), is not always necessary for meaningful group comparisons (Baumgartner and Steenkamp, 1998; Davidov et al., 2011). Provided that at least two items per latent construct; in this case, item 1 fixed to unity and one other, are equivalent, cross-national comparisons on latent means can be made.

Therefore, we aimed to keep the maximum amount of information and items in our models by fitting Confirmatory Factor Analysis models to establish partial invariance based on a local fit testing procedure to detect partially invariant items. Our analyses account for the ordinal nature of the items by using a model with threshold parameters, and we also tested the invariance of thresholds with a local fit testing procedure, something we are not currently aware of in any prior study. We follow the local fit testing procedure by Saris et al. (2009), which considers the modification indices, the size of the expected parameter change, and the power of the modification index test for the size of misspecifications. This approach provides reliable information on which parameters are misspecified.

This means that we separately tested four levels of invariance: configural invariance, threshold invariance, loading (also known as metric) invariance, and intercept (also known as scalar) invariance. Simulations by Pokropek et al. (2019) have shown the superiority of this approach: when partial invariance is present, the estimation of latent means of models based on approximate invariance with short scales (as done in Raudenská, 2020) or models that ignore partial invariance was worse than models that establish exact partial invariance. We also performed simultaneous cross-cultural and cross-time invariance tests, including all countries measured at each ESS round. The results determine the equivalence level of PA and NA in countries included in either Round 3 or Round 6 of the ESS, and longitudinally across the two waves. We further provided reliabilities of the equivalent scales analysed that allow scholars to evaluate the measurement quality of these scales and to correct for measurement errors.




Methodology


Participants

The data were drawn from the ESS Round 3 (R3) collected in 2006/2007 and Round 6 (R6) collected in 2012/2013 (European Social Survey, 2006, 2012). The ESS is a face-to-face survey designed to track the attitudes and behaviours of European citizens, which takes around 1 h. It consists of strict probability samples representative of the national population aged 15 years and older. Detailed information is available online at: https://www.europeansocialsurvey.org/. We used all available countries in Round 3 (24 for Positive Affect, N = 45,581; and 25 for Negative Affect, N = 47,099); and R6 (29 for Positive Affect, N = 54,673; and 28 for Negative Affect, N = 53,472). Differences in the number of countries are explained by the lack of data on one item in Hungary R3 and Albania R6.

To assess time invariance, we included countries present at both rounds. Twenty-one countries had data for Positive Affect and 22 for Negative Affect at R3 and R6, respectively. The ESS includes representative samples at each time point, but the participants are not the same, i.e., data is not longitudinal. Hence, time invariance can only be assessed at the country level.



Measures


Negative affect

Six items asked how often in the week before the survey respondents had felt each of the following: felt depressed, felt that everything was an effort, felt anxious, felt lonely, felt sad, and could not get going. Four labelled response categories were offered: none or almost none of the time, some of the time, most of the time, and all or almost all of the time. The item “sleep was restless” was also present in both ESS Rounds as part of the same module. We excluded it from the beginning because we did not consider this item to tap an emotion.



Positive affect

Four items asked how often in the week before the survey respondents had felt each of the following: were happy, enjoyed life, had a lot of energy, and felt calm and peaceful. The response categories were the same as for Negative Affect.




Analytical strategy for examining cross-country and cross-time equivalence

To determine our configural model, we performed Exploratory Factor Analyses (EFA), using R 4.0.4 (R Core Team, 2021) and the R package psych, version 2.0.12 (Revelle, 2021), with a weighted least squares estimator (WLSMV) based on polychoric correlations given the ordinal nature of the data. After that, we also tested the fit of the configural invariant model.

For model estimation, we used R 4.0.4 (R Core Team, 2021) and the R packages lavaan 0.6–8 (Rosseel, 2012) and semTools 0.5–4 (Jorgensen et al., 2018). Model syntax was created using measEq.syntax() function within SemTools, and we tested the local fit using the miPowerFit() function, which implements the procedure by Saris et al. (2009). The R codes used for the analyses and the EFA results can be found at: https://osf.io/k7sjh/files/osfstorage.

To test the invariance of the models, we used Multi-Group Confirmatory Factor Analysis (MGCFA). It is generally stated that ordinal variables with five or less categories cannot be treated as continuous (Li, 2016). Therefore, we used the WLSMV estimator (Flora and Curran, 2004; Brown, 2015; Li, 2016). This modelling approach determines the relation between the indicators and the latent factors by the thresholds, loadings, and intercepts. Configural invariance consists of fitting the same model across all groups without equality constraints on the parameters’ values. We sequentially added equality constraints on each parameter across groups.

For model identification, some constraints must be placed on the parameters, which are especially complex for ordinal data (Millsap and Yun-Tein, 2010; Wu and Estabrook, 2016). We adopted the approach introduced by Wu and Estabrook (2016). This follows the philosophy advocated by Schroeders and Gnambs (2020) of constraining only the minimum parameters required for identification at each level of invariance, so that invariance tests are not conflated with unneeded constraints on other parameters that make tests too stringent (e.g., on the variances’ size, as common in applied research, Schroeders and Gnambs, 2020).

We relied on local model fit, which allows testing whether each parameter is misspecified or not (Saris et al., 2009). Local fit testing aims to detect misspecified parameters in a given group (i.e., if an equality constraint on this parameter is incorrect) and is, therefore a suitable approach for detecting partially invariant items in each group. This approach differs from global fit testing, in which the models are accepted or rejected based on the value of statistics as the Chi-Square and/or the differences or absolute values of fit statistics [e.g., Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA)]. These indices have been criticised for several reasons, such as sensitivity to sample sizes or unequal sensitivity to different model misspecifications (e.g., Saris et al., 2009). Global fit is also problematic in the context of invariance testing because models are usually accepted or rejected as a whole. This is unrealistic in settings with many groups: global fit indices are of little help for detecting partial invariance in specific parameters.

Therefore, we relied on local fit testing to detect partial invariance, but we provided global fit indices to establish the overall model fit. Following Saris et al. (2009), the criterion for the size of misspecifications to be detected is 0.2 for (unstandardised) thresholds and (standardised) 0.2 for correlated errors, 0.1 for loadings and 0.2 for intercepts. In each step, we determine first whether there is full invariance, i.e., no misspecified parameters according to local fit testing. When there is a misspecified parameter according to local fit testing, we freed it from the equality restriction and re-estimated the model. We repeated this process, changing parameters one by one until miPowerFit() did not suggest any more misspecified parameters. We then moved to the next level of invariance testing and repeated this process until we found no misspecifications.

Concerning reliability, past research using the ESS PA and NA items has primarily used Cronbach’s alpha to assess the quality of the measures. For example, the average Cronbach’s alpha across countries for the six items included in the ESS measuring NA was 0.81 (range 0.68–0.87; Sortheix and Schwartz, 2017). Kuppens et al. (2008) also reported within-country internal consistency reliabilities (Cronbach’s alpha) for the scale scores averaged 0.73 (SD = 0.08, range = 0.31) and 0.76 (SD = 0.05, range = 0.21) for positive and negative emotions, respectively. Here we present results based on the categorical omega developed by Green and Yang (2009), which does not assume tau-equivalence (i.e., all items in each group have equal loadings) and provides a reliability estimate of the sum scores of ordinal items which should not be treated as continuous (Flora, 2020). We extracted this coefficient for each group using the reliability() function within the semTools (Jorgensen et al., 2018) package, in R 4.0.4.




Results


Measurement model

First, we examined the factor structure of our measures using Exploratory Factor Analysis (EFA). We used a weighted least squares estimator based on polychoric correlations given the ordinal nature of the data. We examined eigenvalues and parallel analysis results which suggested a two-factor solution. Then, we compared the fit of EFA models with pre-defined with one and two-factor solutions. We used the GPArotation package in R with oblique rotation, which allows the factors to be correlated.

The loadings of the items for PA and NA are shown in Table 1. Table 2 presents results from the one- and two-factor solutions for Rounds 3 and 6. Considering the results from eigenvalues and parallel analyses, plus the fact that global fit indices improve from the one to two-factor solution, the latter appears to be the better model.



TABLE 1 Factor loadings for items measuring Positive and Negative Affect.
[image: Table1]



TABLE 2 Global fit indices for measurement models with one, two or three factors in each ESS round (N ~ 45,000) total number of observations was 54,673.
[image: Table2]

As shown in Table 1, all items measuring negative emotions loaded on one factor (Negative Affect) and the remaining loaded on another factor (Positive Affect), with a latent factor correlation around − 0.7 in both rounds. Cross-loadings were non-existent or negligible for all items except for the item “felt calm and peaceful.” The cross-loading of this PA item with NA was − 0.14 in R3 and − 0.19 in R6. Even though it seems small for conventional analyses in such large samples, the presence of cross-loading in the model can lead to the misspecification of the latent model (Henseler et al., 2015). Since all other items reflect a pleasant and/or arousal emotion (Russell, 1980), and only this item (“felt calm.”) created issues for model estimation, we decided to exclude it from the measurement model.

We then proceeded to use Multi-Group Confirmatory Factor Analyses and tested whether the configural invariance of the model holds across countries. The Positive Affect (PA) model was just identified as it has only three items. Therefore, configural invariance testing was not possible, and we focused on correlated error terms when imposing threshold invariance. The local fit of the Negative Affect (NA) model suggested correlated error terms in eight groups, all involving the item “felt everything as an effort,” mostly correlated with the item “could not get going.” As we aimed to find a comparable model, we dropped the most problematic item, “felt everything as an effort.”



Invariance testing

Table 3 shows the global fit indices of each specified model of invariance for PA. Results showed that threshold and loading (metric) invariance were held across all countries in both rounds (N = 53). In turn, full intercept (scalar) invariance did not meet the criteria, but partial intercept invariance held across all countries. The number of misspecified intercepts in the model was 33 with 0.2 criteria (See Electronic Supplementary Table S6 for the parameters).



TABLE 3 Global fit indices for different levels of measurement invariance of positive affect.
[image: Table3]

Results of the measurement invariance tests for NA are presented in Table 4. For threshold invariance, we found misspecifications in the third threshold of some items for Russia in Rounds 3 and 6. Since misspecifications were only present in one threshold, we decided not to free by default loadings and intercepts for Russia in subsequent steps. Regarding loading invariance, local fit tests detected one non-invariant loading in Denmark (both rounds) and Finland (R3). We released the loadings for these items, thereby establishing full loading invariance for all countries but Denmark and Finland (i.e., for these two countries, only partial metric invariance was supported). The full intercept invariance model was not supported, but partial intercept invariance was established for all countries in both rounds (N = 53). The number of misspecified intercepts in the model was 60 with 0.2 criteria (See Electronic Supplementary Table S7 for the exact items).



TABLE 4 Global fit indices for different levels of measurement invariance of negative affect.
[image: Table4]

Lastly, we examined the time invariance for the scales of PA and NA among the 21 countries that were part of both ESS rounds. Figure 1 shows the countries where full intercept invariance models hold and those where the model did not hold. Importantly, partial intercept invariance was established across time for all countries. Results for NA are presented in Figure 2. Again, we present countries with full intercept invariance across rounds as the partial scalar invariance models across time were supported for all countries. We found over time full-intercept invariance (R3–R6) for the PA scale in 16 out of 21 (76%) of the countries present in both rounds. For NA this was satisfied in 18 out of 22 (82%) countries.

[image: Figure 1]

FIGURE 1
 Countries with full intercept invariance on the measure of Positive Affect across time (Round 3–Round 6). The figure displays the countries where the full scalar invariant model holds across time points for countries present at both ESS rounds. The countries where PA was not fully invariant across time were Cyprus, Bulgaria, Poland, Ireland and Portugal.


[image: Figure 2]

FIGURE 2
 Countries with full intercept invariance in negative affect across time (Round 3–Round 6). The figure displays the countries where the full scalar invariant model holds across time points for those countries present at both ESS Rounds. The countries where NA was not fully invariant across time were Cyprus, Bulgaria, France, and Spain.


We also compared the difference between the latent means obtained by our models with the observed means. Results can be found in Electronic Supplementary material (Supplementary Tables S1–S4). Correlation between ranks of latent and observed means are 0.89 (Positive Affect, Round 3), 0.94 (Positive Affect, Round 6), 0.95 (Negative Affect, Round 3), 0.96 (Negative Affect, Round 6). Even though the correlation is relatively high, they are below desirable standards (Pokropek et al., 2019).

Supplementary Table S5 in Supplements shows the non-linear reliability estimate for each country in each round. Omega reliability scores for PA showed that in 11% of our samples, these were “good” (0.8 ≤ q2 < 0.9), in 81% were “acceptable” (0.7 ≤ q2 < 0.8), and in 8% were “questionable” (0.6 ≤ q2 < 0.7). Reliability for NA scale were in 45% of the samples “good,” in 53% were “acceptable,” and in 2% were “questionable.”




Discussion

In this paper, we analysed the positive (PA), and negative affect (NA) measures included in two rounds of the European Social Survey, one of the most extensive surveys in the world. We provided an analysis for cross-cultural equivalence and reliability for a broader and conceptually grounded measure of NA than in past research (Raudenská, 2020) and validated the measures of PA and NA in more countries than ever before (Jovanović et al., 2021). We provide modelling information that allows future ESS users to use all available information and countries to research well-being using these scales.

Our results showed that threshold invariance and loading (or metric) invariance for our measure of PA (comprising three items: were happy, had a lot of energy, and enjoyed life) were present in all countries in R3 and R6. For NA (comprising five indicators: felt depressed, felt lonely, could not get going, felt anxious and felt sad), we found that threshold invariance holds for all countries but Russia, and loading invariance for all countries but Denmark (R3 and R6) and Finland (R3). These results are encouraging as they allow analysing correlations and regression for PA and NA (with the exceptions abovementioned) with other variables across almost all countries included in the ESS. Moreover, our results support the notion that threshold invariance is present, i.e., that respondents across countries, except Russia and Denmark, use the ordinal response scales here in similar ways.

Full intercept invariance was not present across countries, impeding mean comparison using observed or sum scores of measures of PA and NA in the ESS. The results from the partial intercept invariant models suggest that latent means can be compared across all groups (i.e., across countries and rounds). Moreover, the intercepts of these scales were invariant over time in most countries allowing for mean-change analyses for these countries. We found over time full-intercept invariance (R3–R6) for the PA scale in 16 countries and for NA in 18 of the 21 countries present in both rounds.

Important to note is that our initial measure for NA included the item “felt calm and peaceful” which was dropped due to cross-loadings (it loaded into the positive and negative affect latent factors in some countries) and created convergence issues. This item was not characterised by pleasant or activated affect as the other items (had a lot of energy, enjoyed life, and were happy), which are typical in positive affect scales (e.g., PANAS). Further studies could examine, more specifically, the role of pleasant/deactivated emotions in relation to measures of positive affect.


Limitations

This possible flexibility in data analyses is analogous to what in psychology is called “researchers’ degrees of freedom” (Simmons et al., 2011) and can have substantial consequences for the conclusions reached. Comparing our results to the model of Positive Affect presented by Raudenská (2020), which used the same items as we did, the results are only partially convergent. For instance, we end up with different latent mean rankings of countries (Supplementary Tables S2 and S3). One possible reason for this variability is different analytical decisions, such as differences in testing procedures, the number of groups considered, estimators and concrete model specifications. Hence, based on the same data and aiming at measuring the same theoretical concept, different researchers can end up with different conclusions regarding scales’ composition or country ranks. These issues have been found in other fields and applications (e.g., Silberzahn et al., 2018). Thus, further research is needed to define the optimal strategy when differences in invariance tests and cross-cultural scale validation appear.

Furthermore, researchers have argued that measuring broad constructs with short scales is acceptable even if it comes with lower internal consistencies. This is because such scales take less time to complete while still capturing the depth of the construct (e.g., Diener et al., 2010). Multiverse analyses question this assumption and show that combining more items was associated with a smaller spread in correlation coefficients. Hence, shorter scales can increase the spread of the strength of association between constructs (Hanel and Zarzeczna, 2022). Another obvious limitation is that our contribution is limited to users of the European Social Survey, one of the world’s most extensive and most used surveys. The equivalence of our PA and NA measures for countries outside ESS would need further examination.




Implications and conclusion

In conclusion, this paper provides valuable information on which scales to use for applied researchers. The results of the analyses showed that the ESS measure of positive (PA) and negative affect (NA) hold a two-factor structure of affect supporting original theoretical models with two dominant and relatively independent dimensions (e.g., Diener and Emmons, 1985). For the measurement of these constructs in the European Social Survey, we show that threshold invariance and loading (metric) invariance generally hold, allowing comparisons of the standardised relationships of the latent factor across countries. We also show that intercept (scalar) invariance is often not granted, which does not allow for comparing observed means. In order to overcome this, we provide scholars with two solutions: the latent means that can be compared across all countries, and we define subgroups of countries for which observed means can be compared across time (results presented in Figures 1, 2).

This contribution to the field allows other researchers to use this information when they study positive and negative affect as dependent variables or covariates. In addition, we also provide reliability estimates of the sum scores. Thus, thanks to the present study, researchers know how well the underlying concepts of interest are measured with the observed ESS data and can correct measurement errors (Saris and Revilla, 2016). Our overall findings have the practical implication that others do not need to invest in establishing measurement invariance or estimated measurement quality themselves.
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Footnotes

1   Van de Velde et al. (2010) found partial scalar equivalence for the Depression scale of the Center for Epidemiologic Studies (CES-D; Radloff, 1977). This scale, however, uses 8 items (6 are negative and 2 are positive emotions) and represents a different construct.
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