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The ephemeral nature of wording effects




Here, we present preliminary analyses regarding identifying a subgroup of participants who exhibit a differential response pattern to direct and reverse items of RSES and LOT-R scales in two samples (Figure S1; Study S1). The first set of tables shows descriptive statistics (Table S1), model fit indices for latent profile solutions (Table S2), and average latent profile classification probabilities (Table S3) by sample and scale. Then we examined the impact of the identified subgroup on fit indices and the explained variance for the single-factor and bifactor model (Table S4; Study S2). In addition, we present supplementary tables from the analysis of the identification of latent profiles in three waves conducted in Study 4 (Tables S5 and S6).

Study S1. Identification of asymmetric responses with different scales
Data and participants
This research’s design and analysis were not pre-registered and were approved by the Institutional Review Board at the first author’s affiliation (ID:180903005). We used data from the fifth wave of the LISS panel (Longitudinal Internet Studies in the Social Sciences) of the CentERdata of Tilburg University, Netherlands. Participants (n=5953) were randomly selected from municipal records and subsequently invited to complete an online questionnaire (a detailed study description can be found in Scherpenzeel, 2011)[footnoteRef:1]. Considering the sample size, we excluded 26 participants (0.44%) with missing response data to facilitate the analysis. This procedure left an analysis sample size of 5927 participants (53.47% women; 0.07% did not report their gender) whose ages ranged between 16 and 92 years (Me=49.62; SD=17.43; 0.07% did not report their age). [1:  The raw data are available upon request at https://www.lissdata.nl/] 

Measures
Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965). The RSES is a 10-item scale designed to assess global self-worth, with five direct and five reverse items. The items were scored on a 7-point Likert-type scale (1=Totally disagree; 7=Totally agree). Reverse items were recoded so that high scores on the scale correspond to high self-esteem.
Dispositional Optimism Scale (LOT-R; Scheier et al., 1994). The LOT-R scale comprises six items that measure the degree of optimism (three direct and three reverse items) and four additional items that serve as fillers. The items were scored on a 5-point Likert scale (1=Strongly disagree; 5=Strongly agree). The reverse items were recoded so that high scores on the scale reflect a higher degree of dispositional optimism.
Analysis plan
Following the strategy reported by Ponce et al. (2022), we used latent profile analysis (LPA) to identify groups characterized by different response patterns. To evaluate the consistency of the estimated solutions (Collins & Lanza, 2010), the sample was randomly divided into two subsamples (n=2963 and n=2964). The analyses were conducted using Mplus v.7.4 (Muthén & Muthén, 1998-2014).
Theoretical and statistical considerations were used to select the profile solution that best fits the observed data (Muthén & Muthén, 2000). The models examined were compared using the Akaike (AIC; Akaike, 1974) and Bayesian (BIC; Schwarz, 1978) information criteria, in addition to the Lo-Mendell-Rubin and Vuong-Lo-Mendell-Rubin likelihood ratio tests (LMR and VLMR, respectively; Lo, Mendell, & Rubin, 2001). Lower values in AIC and BIC indicate a better model fit, and a p-value > 0.05 for LMR and VLMR indicates that the model with k profiles does not have a better fit to the data than the model with k-1 profiles. Along with these criteria, we also consider the parsimonious interpretation of the solution as a selection criterion, based on a minimum prevalence of 5% of each identified class (Osborne & Sibley, 2017).
Given an identified optimal solution, we examined the accuracy in each sample using the entropy statistic and average latent profile classification probabilities (ALPCP). Entropy values vary between 0 and 1, and high values indicate a greater class separation (Celeux & Soromenho, 1996; Lubke & Muthén, 2007). ALPCP values range between 0 and 1, and high values indicate low levels of misclassification (Vermunt & Magidson, 2002; Neely-Barnes, 2010).
Results
Descriptive Statistics. Table S1 shows the descriptive statistics for the two samples used in this study. As expected, given the randomization strategy used to generate both samples, no statistically significant variations in item means between the samples were observed (|ts|(5925) <1.601; ps >0.109).
Latent profiles. Table S2 shows the fit indices for the models from two to five profiles for the RSES scale and two to six for the LOT-R scale in each sample. AIC and BIC indices did not allow the selection of a particular solution, while the VLMR and LMR values were inconsistent in indicating a solution in both samples. The parsimony criterion consistently yielded a solution of four profiles for the RSES and five for the LOT-R scale in both samples. This solution is partially supported by the VLMR and LMR criteria. Therefore, based on the statistical values of likelihood ratio tests and the parsimony criterion, we selected the solution of four profiles for the RSES and five for the LOT-R.
In terms of the solution's accuracy, the entropy values (Table S2) reflect an adequate degree of participant classification (Clark, 2010), with more than 90% correct assignments (Lubke & Muthén, 2007). ALPCP values for the RSES and the LOT-R were equal to or greater than 0.884 for the RSES and 0.717 for the LOT-R (Table S3). 
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Table S1.
Descriptive statistics by sample and scale.
	Sample
	Scale
	Items
	Descriptives

	
	
	
	Mean (SD)
	Min-Max
	Skewness
	Kurtosis

	Sample 1
n=2964
	RSES
	Item1. I feel that I’m a person of worth, at least on an equal plane with others.
	5.836(1.215)
	1-7
	-1.272
	1.752

	
	
	Item2. I feel that I have a number of good qualities.
	5.868(0.977)
	1-7
	-1.025
	1.716

	
	
	Item3. All in all, I am inclined to feel that I am a failure. (r)
	5.655(1.457)
	1-7
	-1.060
	0.324

	
	
	Item4. I am able to do things as well as most other people.
	5.497(1.163)
	1-7
	-0.893
	0.987

	
	
	Item5. I feel I do not have much to be proud of. (r)
	5.568(1.468)
	1-7
	-1.055
	0.401

	
	
	Item6. I take a positive attitude towards myself.
	5.313(1.233)
	1-7
	-0.747
	0.357

	
	
	Item7. On the whole, I am satisfied with myself.
	5.455(1.144)
	1-7
	-0.975
	1.155

	
	
	Item8. I wish I could have more respect for myself. (r)
	4.873(1.749)
	1-7
	-0.459
	-0.906

	
	
	Item9. I certainly feel useless at times. (r)
	5.487(1.555)
	1-7
	-0.915
	-0.110

	
	
	Item10. At times, I think I am no good at all. (r)
	5.815(1.437)
	1-7
	-1.275
	0.921

	
	LOT-R
	Item1. In uncertain times, I usually expect the best.
	3.274(0.789)
	1-5
	-0.279
	-0.231

	
	
	Item3. If something can go wrong for me, it will. (r)
	3.333(0.886)
	1-5
	-0.398
	-0.314

	
	
	Item4. I'm always optimistic about my future.
	3.482(0.820)
	1-5
	-0.450
	-0.098

	
	
	Item7. I hardly ever expect things to go my way. (r)
	3.280(0.894)
	1-5
	-0.331
	-0.356

	
	
	Item9. I rarely count on good things happening to me. (r)
	3.438(0.899)
	1-5
	-0.317
	-0.283

	
	
	Item10. Overall, I expect more good things to happen to me than bad.
	3.617(0.738)
	1-5
	-0.469
	0.453

	Sample 2
n=2963
	RSES
	Item1. I feel that I’m a person of worth, at least on an equal plane with others.
	5.840(1.193)
	1-7
	-1.232
	1.734

	
	
	Item2. I feel that I have a number of good qualities.
	5.877(0.963)
	1-7
	-0.862
	1.147

	
	
	Item3. All in all, I am inclined to feel that I am a failure. (r)
	5.677(1.450)
	1-7
	-1.063
	0.334

	
	
	Item4. I am able to do things as well as most other people.
	5.505(1.163)
	1-7
	-0.850
	0.876

	
	
	Item5. I feel I do not have much to be proud of. (r)
	5.618(1.430)
	1-7
	-1.039
	0.355

	
	
	Item6. I take a positive attitude towards myself.
	5.333(1.257)
	1-7
	-0.765
	0.311

	
	
	Item7. On the whole, I am satisfied with myself.
	5.451(1.157)
	1-7
	-0.931
	1.053

	
	
	Item8. I wish I could have more respect for myself. (r)
	4.953(1.771)
	1-7
	-0.512
	-0.891

	
	
	Item9. I certainly feel useless at times. (r)
	5.551(1.521)
	1-7
	-0.948
	0.025

	
	
	Item10. At times, I think I am no good at all. (r)
	5.825(1.437)
	1-7
	-1.225
	0.694

	
	LOT-R
	Item1. In uncertain times, I usually expect the best.
	3.274(0.802)
	1-5
	-0.378
	-0.110

	
	
	Item3. If something can go wrong for me, it will. (r)
	3.361(0.862)
	1-5
	-0.318
	-0.325

	
	
	Item4. I'm always optimistic about my future.
	3.498(0.830)
	1-5
	-0.439
	-0.181

	
	
	Item7. I hardly ever expect things to go my way. (r)
	3.294(0.902)
	1-5
	-0.248
	-0.485

	
	
	Item9. I rarely count on good things happening to me. (r)
	3.445(0.911)
	1-5
	-0.257
	-0.378

	
	
	Item10. Overall, I expect more good things to happen to me than bad.
	3.593(0.740)
	1-5
	-0.465
	0.442



Note. Samples 1 and 2 correspond to randomly divided subsamples of the original data. RSES=Rosenberg’s self-esteem scale; LOT-R=Life Orientation scale, revised version.
(r) Reverse item. 

Table S2.
Model fit indices for latent profiles solutions by sample and scale.
	Scale
	Sample
	Profiles
	Fit indices
	Entropy
	low%

	
	
	
	AIC
	BIC
	VLMR
	LMR
	
	

	RSES
	Sample 1
	2-profiles
	90617.128
	90802.951
	<0.001
	<0.001
	0.919
	30.43%

	
	n=2964
	3-profiles 
	88381.215
	88632.975
	<0.001
	<0.001
	0.853
	18.15%

	
	
	4-profiles
	87194.551
	87512.248
	<0.001
	<0.001
	0.849
	12.08%

	
	
	5-profiles
	86383.644
	86767.279
	0.002
	0.002
	0.876
	2.97%

	
	Sample 2
	2-profiles
	90055.433
	90241.246
	<0.001
	<0.001
	0.923
	32.13%

	
	n=2963
	3-profiles 
	87806.272
	88058.018
	<0.001
	<0.001
	0.852
	18.70%

	
	
	4-profiles
	86595.277
	86912.957
	0.001
	0.001
	0.869
	10.63%

	
	
	5-profiles
	85750.990
	86134.603
	0.305
	0.310
	0.871
	3.48%

	LOT-R
	Sample 1
	2-profiles
	40987.405
	41281.126
	<0.001
	<0.001
	0.715
	48.79%

	
	n=2964
	3-profiles 
	40057.158
	40500.736
	<0.001
	<0.001
	0.769
	9.85%

	
	
	4-profiles
	39566.661
	40160.096
	<0.001
	<0.001
	0.736
	9.04%

	
	
	5-profiles
	39392.478
	40135.771
	0.020
	0.020
	0.754
	7.76%

	
	
	6-profiles
	39247.375
	40140.525
	0.051
	0.052
	0.746
	2.19%

	
	Sample 2
	2-profiles
	41107.184
	41400.887
	<0.001
	<0.001
	0.712
	47.76%

	
	n=2963
	3-profiles 
	40233.176
	40676.729
	<0.001
	<0.001
	0.753
	12.60%

	
	
	4-profiles
	39720.129
	40313.531
	<0.001
	<0.001
	0.738
	10.56%

	
	
	5-profiles
	39532.755
	40276.005
	0.067
	0.069
	0.723
	10.29%

	
	
	6-profiles
	39366.506
	40259.605
	0.005
	0.006
	0.733
	1.79%



Note. AIC=Akaike Information Criterion; BIC=Bayesian Information Criterion; VLMR=Vuong-Lo-Mendell-Rubin Test; LMR=Lo-Mendell-Rubin Test; low%=Proportion of participants in the class with the lowest prevalence.


Figure S1 shows both samples' estimated means of direct and reverse items from the RSES and LOT-R scales. For the RSES, both samples present similar response patterns with similar prevalence (Table S3), where three profiles showed an ordered pattern that can be interpreted as high self-esteem (SEH), moderate self-esteem (SEM), and low self-esteem (SEL) profile. However, the fourth and last profile shows an asymmetric pattern of responses as a function of item direction, close to that of high self-esteem for direct items and low self-esteem for reverse items (SEMET). On the other hand, for the LOT-R, both samples exhibited similar response patterns with similar prevalence (Table S3), where four profiles show an ordering pattern that can be interpreted as high optimism (OPH), medium-high optimism (OPMH), moderate optimism (OPM), and low optimism (OPL). As with the RSES, the fifth profile showed an asymmetric response pattern according to the direction of the items (OPMET).
The pattern of responses observed in the SEMET and OPMET profiles differed from those observed in the other profiles. Beyond specific differences between items, they are consistent with the unidimensional structure proposed initially for both attributes. On the other hand, the asymmetric pattern of responses detected in both scales suggests that the identified participants would respond differentially to reverse items, expressing greater disagreement than that observed with direct items, consistent with that proposed by other authors (Kamoen et al., 2013; Quilty et al., 2006; Schmitt & Allik, 2005).
Table S3.
Average latent profile classification probabilities (ALPCP) and prevalence by sample and scale.
	Scale
	Sample
	Profiles
	ALPCP (RSES)
	
	ALPCP (LOT-R)
	
	Prevalence

	
	
	
	SEH
	SEM
	SEL
	SEMET
	
	OPH
	OPMH
	OPM
	OPL
	OPMET
	
	n
	%

	RSES
	Sample 1
	SEH
	0.930
	0.069
	0.000
	0.001
	
	
	
	
	
	
	
	1369
	46.19

	
	n=2964
	SEM
	0.077
	0.883
	0.008
	0.031
	
	
	
	
	
	
	
	858
	28.95

	
	
	SEL
	0.000
	0.016
	0.941
	0.043
	
	
	
	
	
	
	
	358
	12.08

	
	
	SEMET
	0.004
	0.067
	0.044
	0.884
	
	
	
	
	
	
	
	379
	12.79

	
	Sample 2
	SEH
	0.942
	0.058
	0.000
	0.001
	
	
	
	
	
	
	
	1390
	46.91

	
	n=2963
	SEM
	0.063
	0.903
	0.009
	0.025
	
	
	
	
	
	
	
	877
	29.60

	
	
	SEL
	0.000
	0.017
	0.939
	0.044
	
	
	
	
	
	
	
	381
	12.86

	
	
	SEMET
	0.003
	0.051
	0.041
	0.904
	
	
	
	
	
	
	
	315
	10.63

	LOT-R
	Sample 1
	OPH
	
	
	
	
	
	0.903
	0.085
	0.000
	0.000
	0.011
	
	257
	8.67

	
	n=2964
	OPMH
	
	
	
	
	
	0.028
	0.882
	0.062
	0.008
	0.019
	
	1364
	46.02

	
	
	OPM
	
	
	
	
	
	0.000
	0.090
	0.808
	0.046
	0.055
	
	843
	28.44

	
	
	OPL
	
	
	
	
	
	0.001
	0.043
	0.078
	0.818
	0.061
	
	230
	7.76

	
	
	OPMET
	
	
	
	
	
	0.018
	0.064
	0.106
	0.044
	0.768
	
	270
	9.11

	
	Sample 2
	OPH
	
	
	
	
	
	0.917
	0.060
	0.003
	0.005
	0.015
	
	305
	10.29

	
	n=2963
	OPMH
	
	
	
	
	
	0.040
	0.842
	0.059
	0.006
	0.052
	
	1167
	39.39

	
	
	OPM
	
	
	
	
	
	0.001
	0.066
	0.823
	0.048
	0.062
	
	939
	31.69

	
	
	OPL
	
	
	
	
	
	0.005
	0.010
	0.101
	0.858
	0.025
	
	227
	7.66

	
	
	OPMET
	
	
	
	
	
	0.028
	0.111
	0.110
	0.034
	0.717
	
	325
	10.97



Note. RSES=Rosenberg’s self-esteem scale; LOT-R=Life Orientation scale, revised version.



Figure S1.
Estimated means of direct and reverse RSES and LOT-R items by identified profiles in both samples.
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This asymmetry observed in the response pattern undermines the unidimensional structure theoretically proposed for both measures, inducing the need for additional latent variables in a factorial model to account for the differential response pattern observed in specific subsets of items. The following study examined the impact of the subgroups identified in the measurement models of both scales.
Study S2. The specific impact of asymmetric responses on measurement models
The results reported in Study 1 are consistent with those described by Ponce et al. (2022) for the self-esteem scale and expand the detection of asymmetric responses to the dispositional optimism scale. These authors reported that participants with asymmetric response patterns to direct and reverse items contribute to the mismatch obtained from the one-factor RSES model (Study 2). In fact, by removing this identified subgroup, the single-factor model reached acceptable fit criteria and, depending on the number of specific factors, the bifactor model increased its degree of unidimensionality (expressed in the values of explained common variance) or was unable to achieve convergence due to the over factoring of an essentially unidimensional data matrix.
Considering the proposed notion that the method bias is consistent between balanced scales (DiStefano & Motl, 2006; Horan et al., 2003), it would be expected that the removal effect, observed on the factorial structure of a scale, is transferable to another balanced scale. To examine this possibility, Study 2 examined the potential generalized impact of the subgroup identified in a scale on its factorial structure (seeking to replicate the findings reported by Ponce et al., 2022) and the factorial structure of another balanced scale.
Data and participants
The data used in this study were the same as those used in Study 1.
Analysis plan
To examine the factor structure underlying both scales, we compared the statistical fit of four models using Confirmatory Factor Analysis (Figure S2). The first Model (M1) did not consider wording effects, specifying only a trait-related single factor. The remaining models consisted of three bifactor models, in which, along with the trait factor, orthogonal wording factors were specified to capture the variance of items worded in the same direction: a method factor for the reverse items (Bifactor-NW; M2), for direct items (Bifactor-PW; M3), or both subsets of items (Bifactor-PNW; M4)[footnoteRef:2]. We opted to examine the wording effects using these models, given the comparative advantages over models with correlated uniqueness (CUs), to examine the association of wording effects from different scales or longitudinal data (Marsh et al., 2010). All models were estimated using maximum likelihood with robust standard errors (MLR) as an estimation method. [2:  The orthogonality specified here follows the reasoning proposed by other authors indicating that both factors represent independent sources of variance associated with the direction of the items (Alessandri et al., 2015; Quilty et al., 2006). These authors reported a nonsignificant association between both specific factors (r=0.05; p=0.21; Alessandri et al., 2015), as well as a nonsignificant detriment in the fit once this correlation was fixed to zero (SBΔχ2(1)=0.74, p=0.39; Alessandri et al., 2015). A preliminary inspection with our data confirmed both findings (r=-0.09; p=0.34; SBΔχ2(1)=0.68, p=0.41).] 

To examine the impact of the identified subgroup, the models discussed were estimated in both scales under the following five conditions: (a) Full sample (FS condition; n=5927); (b) Full sample minus the subgroup identified with asymmetric responses in the RSES (SEMET, n=694; FS-MSE condition, n=5233), (c) Full sample minus a number of participants randomly selected, equivalent to the sample size of the FS-MSE condition (FS-RSE condition), (d) Full sample minus the subgroup identified with asymmetric responses in the LOT-R (OPMET, n=595; FS-MOP condition, n=5332), and (e) Full sample minus a number of participants randomly selected, equivalent to the sample size of the FS-MOP condition (FS-ROP condition).
The goodness of fit of the estimated models was evaluated using the comparative fit index (CFI), the Tucker–Lewis fit index (TLI), the root mean square error of approximation (RMSEA), and the standardized root mean square residual (SRMR). For the CFI and TLI indices, estimated values above 0.90 and 0.95 indicate an acceptable and good fit level, respectively (Hu & Bentler, 1999; Marsh et al., 2004). For the RMSEA and SRMR indices, values equal to or less than 0.05 and 0.08 are considered good and acceptable, respectively (Browne & Cudeck, 1992; Hu & Bentler, 1999). The analyses were conducted using Mplus v.7.4 (Muthén & Muthén, 1998-2014).

Figure S2.
Confirmatory models for RSES and LOT-R scales. 
[image: ]


From the estimated bifactor models, we calculated the proportion of variance explained in each condition (explained common variance, ECV; Brunner et al., 2012), both for the general factor of the trait and for the specific factors associated with the subset of direct or reverse items.
Results
Table 4 shows the models’ fit indices and the proportion of variance captured by specified traits and wording factors. For the models estimated using the whole sample of participants (FS Condition), the Bifactor-PNW (χ2(23)=246.291; p<0.001; CFI=0.987; TLI=0.974; RMSEA=0.040 [90% CI=0.036; 0.045]; SRMR=0.015), and Bifactor-PW models (χ2(6)=53.307; p <0.001; CFI=0.990; TLI=0.974; RMSEA=0.036 [90% CI=0.028; 0.046]; SRMR=0.014) were those that yielded the best fit and an essentially unidimensional solution (ECV≥.70; Rodríguez, Reise, & Haviland, 2016) for the RSES and LOT-R scales, respectively. These results are consistent with the latest renditions proposed for both scales (Alessandri et al., 2015; Gnambs et al., 2018). Similarly, the models estimated under FS-RSE and FS-ROP conditions yielded fit and explained variance indices consistent with those obtained with the Full sample condition. In this sense, both represent control conditions comparable to the FS-MSE and FS-MOP conditions.
Finally, the models estimated after removing the participants identified with asymmetric responses (FS-MSE and FS-MOP conditions) showed variations in model fit and explained variance in favor of a one-dimensional solution in both scales. For the RSES, the FS-MSE condition showed an improvement in the single-factor model’s fit (χ2(33)=955.366; p<0.001; CFI=0.939; TLI=0.917; RMSEA=0.073 [90% CI=0.069; 0.077]; SRMR=0.040) compared to the observed in the FS-RSE condition (χ2(33)=1422.259; p<0.001; CFI=0.905; TLI=0.871; RMSEA=0.090 [IC 90%=0.086; 0.094]; SRMR=0.062). Similarly, the variance explained by the general factor in the FS-MSE condition increased compared to the FS-RSE condition ranging between 7.7% (Bifactor-PW) and 8.5% (Bifactor-NW). These specific effects are consistent with those reported by Ponce et al. (2022), including the lack of convergence of the Bifactor-PNW model in the FS-MSE condition. However, this improvement in the fit and explained variance of the RSES was not found in the FS-MOP condition compared with FS-ROP.
This specific improvement according to which scale the individuals with asymmetric responses were identified was also found with the models estimated for the LOT-R. The single-factor in the FS-MOP condition exhibited a better model fit (χ2(9)=275.060; p<0.001; CFI=0.939; TLI=0.899; RMSEA=0.074 [90% CI=0.067; 0.082]; SRMR=0.036) than the FS-ROP condition (χ2(9)=843.506; p<0.001; CFI=0.795; TLI=0.659; RMSEA=0.132 [90% CI=0.124; 0.139]; SRMR=0.069), as well as an improvement in the proportion of variance captured in the FS-MOP condition compared to the FS-ROP that ranged between 11.7% (Bifactor-PW) and 18.8% (Bifactor-NW). However, this effect was not evident when comparing the ECV values of the LOT-R measurement models in the FS-MSE and FS-RSE conditions.
Taken together, these results show the impact of participants' asymmetric responses on the balanced scales measurement models. These results are consistent with the findings reported by Ponce et al. (2022) with the RSES and extend their findings to the LOT-R scale. However, we can see that the fit improvement and the increase of the unidimensionality are specific to removing the participants detected with asymmetric responses in that scale alone and are not generalized between instruments.

Table S4.
Summary of fit indices and explained common variance by scale and sample condition.
	Scale
	Condition
	Model
	Fit indices
	
	Explained variance

	
	
	
	χ2
	gl
	CFI
	TLI
	RMSEA [IC 90%]
	SRMR
	
	Trait
	NWF
	PWF

	RSES
	Full sample (FS)
	M1. Single-factor
	1546.238***
	33
	0.909
	0.875
	0.088 [0.084-0.092]
	0.062
	
	
	
	

	
	n=5927
	M2. Bifactor-NW
	609.111***
	28
	0.965
	0.944
	0.059 [0.055-0.063]
	0.033
	
	0.813
	0.187
	

	
	
	M3. Bifactor-PW
	510.360***
	28
	0.971
	0.953
	0.054 [0.050-0.058]
	0.027
	
	0.796
	
	0.204

	
	
	M4. Bifactor-PNW
	246.291***
	23
	0.987
	0.974
	0.040 [0.036-0.045]
	0.015
	
	0.756
	0.092
	0.152

	
	FS-RSE
	M1. Single-factor
	1422.259***
	33
	0.905
	0.871
	0.090 [0.086-0.094]
	0.062
	
	
	
	

	
	n=5233
	M2. Bifactor-NW
	535.501***
	28
	0.965
	0.944
	0.059 [0.055-0.063]
	0.033
	
	0.813
	0.187
	

	
	
	M3. Bifactor-PW
	504.951***
	28
	0.967
	0.948
	0.057 [0.053-0.061]
	0.029
	
	0.796
	
	0.204

	
	
	M4. Bifactor-PNW
	235.796***
	23
	0.985
	0.972
	0.042 [0.037-0.047]
	0.016
	
	0.756
	0.096
	0.149

	
	FS-MSE
	M1. Single-factor
	955.366***
	33
	0.939
	0.917
	0.073 [0.069-0.077]
	0.040
	
	
	
	

	
	n=5233
	M2. Bifactor-NW
	484.829***
	28
	0.970
	0.951
	0.056 [0.052-0.060]
	0.027
	
	0.898
	0.102
	

	
	
	M3. Bifactor-PW
	440.416***
	28
	0.973
	0.956
	0.053 [0.049-0.057]
	0.023
	
	0.873
	
	0.127

	
	
	M4. Bifactor-PNW
	Non-Convergence

	
	FS-ROP
	M1. Single-factor
	1443.958***
	33
	0.906
	0.872
	0.090 [0.086-0.094]
	0.062
	
	
	
	

	
	n=5332
	M2. Bifactor-NW
	554.029***
	28
	0.965
	0.944
	0.059 [0.055-0.064]
	0.033
	
	0.813
	0.187
	

	
	
	M3. Bifactor-PW
	499.150***
	28
	0.969
	0.949
	0.056 [0.052-0.061]
	0.028
	
	0.796
	
	0.204

	
	
	M4. Bifactor-PNW
	227.838***
	23
	0.986
	0.973
	0.041 [0.036-0.046]
	0.016
	
	0.754
	0.097
	0.149

	
	FS-MOP
	M1. Single-factor
	1374.794***
	33
	0.913
	0.881
	0.087 [0.083-0.091]
	0.059
	
	
	
	

	
	n=5332
	M2. Bifactor-NW
	564.955***
	28
	0.965
	0.944
	0.060 [0.056-0.064]
	0.033
	
	0.827
	0.173
	

	
	
	M3. Bifactor-PW
	501.331***
	28
	0.969
	0.951
	0.056 [0.052-0.061]
	0.029
	
	0.809
	
	0.191

	
	
	M4. Bifactor-PNW
	218.258***
	23
	0.987
	0.975
	0.040 [0.035-0.045]
	0.016
	
	0.768
	0.095
	0.137

	LOT-R
	Full sample (FS)
	M1. Single-factor
	906.381***
	9
	0.802
	0.670
	0.130 [0.123-0.137]
	0.068
	
	
	
	

	
	n=5927
	M2. Bifactor-NW
	195.393***
	6
	0.958
	0.896
	0.073 [0.064-0.082]
	0.032
	
	0.638
	0.362
	

	
	
	M3. Bifactor-PW
	53.307***
	6
	0.990
	0.974
	0.036 [0.028-0.046]
	0.014
	
	0.694
	
	0.306

	
	FS-RSE
	M1. Single-factor
	821.812***
	9
	0.796
	0.660
	0.131 [0.124-0.139]
	0.069
	
	
	
	

	
	n=5233
	M2. Bifactor-NW
	176.872***
	6
	0.957
	0.893
	0.074 [0.065-0.083]
	0.032
	
	0.634
	0.366
	

	
	
	M3. Bifactor-PW
	49.118***
	6
	0.989
	0.973
	0.037 [0.028-0.047]
	0.015
	
	0.692
	
	0.308

	
	FS-MSE
	M1. Single-factor
	788.762***
	9
	0.805
	0.675
	0.129 [0.121-0.136]
	0.067
	
	
	
	

	
	n=5233
	M2. Bifactor-NW
	172.133***
	6
	0.958
	0.896
	0.073 [0.064-0.082]
	0.031
	
	0.647
	0.353
	

	
	
	M3. Bifactor-PW
	49.331***
	6
	0.989
	0.973
	0.037 [0.028-0.047]
	0.015
	
	0.695
	
	0.305

	
	FS-ROP
	M1. Single-factor
	843.506***
	9
	0.795
	0.659
	0.132 [0.124-0.139]
	0.069
	
	
	
	

	
	n=5332
	M2. Bifactor-NW
	181.109***
	6
	0.957
	0.893
	0.074 [0.065-0.083]
	0.032
	
	0.632
	0.368
	

	
	
	M3. Bifactor-PW
	52.512***
	6
	0.989
	0.971
	0.038 [0.029-0.048]
	0.015
	
	0.691
	
	0.309

	
	FS-MOP
	M1. Single-factor
	275.060***
	9
	0.939
	0.899
	0.074 [0.067-0.082]
	0.036
	
	
	
	

	
	n=5332
	M2. Bifactor-NW
	114.484***
	6
	0.975
	0.938
	0.058 [0.049-0.068]
	0.022
	
	0.820
	0.180
	

	
	
	M3. Bifactor-PW
	31.423***
	6
	0.994
	0.986
	0.028 [0.019-0.038]
	0.011
	
	0.808
	
	0.192



Note. Fit indices: CFI=Comparative fit index; TLI=Tucker-Lewis index; RMSEA=Root mean square error of approximation; SRMR=Standardized root mean squared residual. Explained variance: Trait=Trait-related factor; NWF=Negatively worded items factor; PWF=Positively worded items factor.

* p <0.05; ** p<0.01; *** p<0.001
Study 4. Temporal transitions of asymmetric responses
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Table S5.
Model fit indices for latent profiles solutions by wave.
	Wave
	Profiles
	Fit indices
	Entropy
	low%

	
	
	AIC
	BIC
	VLMR
	LMR
	
	

	Wave 1
	2-profiles
	113903.891
	114096.690
	<0.001
	<0.001
	0.924
	28.18%

	
	3-profiles 
	111294.578
	111555.790
	0.002
	0.002
	0.852
	14.76%

	
	4-profiles
	109689.684
	110019.308
	<0.001
	<0.001
	0.886
	7.33%

	
	5-profiles
	108394.950
	108792.986
	0.005
	0.005
	0.869
	4.07%

	Wave 2
	2-profiles
	112194.088
	112386.887
	<0.001
	<0.001
	0.917
	30.47%

	
	3-profiles 
	109547.164
	109808.376
	<0.001
	<0.001
	0.863
	15.19%

	
	4-profiles
	108053.540
	108383.164
	<0.001
	<0.001
	0.867
	10.13%

	
	5-profiles
	106980.569
	107378.606
	0.124
	0.127
	0.864
	3.99%

	Wave 3
	2-profiles
	111423.192
	111615.991
	<0.001
	<0.001
	0.924
	30.55%

	
	3-profiles 
	108443.363
	108704.574
	0.006
	0.006
	0.853
	17.73%

	
	4-profiles
	107024.026
	107353.650
	0.027
	0.028
	0.848
	11.34%

	
	5-profiles
	105621.449
	106019.486
	0.258
	0.262
	0.878
	3.50%


Note. AIC=Akaike Information Criterion; BIC=Bayesian Information Criterion; VLMR=Vuong-Lo-Mendell-Rubin Test; LMR=Lo-Mendell-Rubin Test; low%=Proportion of participants in the class with the lowest prevalence.
Table S6.
Average latent profile classification probabilities (ALPCP) and prevalence by wave.
	Wave
	Profiles
	ALPCP
	
	Prevalence

	
	
	SEH
	SEM
	SEL
	SEMET
	
	n
	%

	Wave 1
	SEH
	0.955
	0.045
	<0.001
	0.001
	
	1981
	53.37%

	
	SEM
	0.071
	0.900
	0.010
	0.019
	
	1074
	28.93%

	
	SEL
	<0.001
	0.032
	0.937
	0.031
	
	385
	10.37%

	
	SEMET
	0.005
	0.047
	0.027
	0.921
	
	272
	7.33%

	Wave 2
	SEH
	0.941
	0.058
	<0.001
	0.001
	
	1872
	50.43%

	
	SEM
	0.067
	0.895
	0.010
	0.027
	
	1020
	27.48%

	
	SEL
	<0.001
	0.023
	0.945
	0.032
	
	444
	11.96%

	
	SEMET
	0.007
	0.060
	0.038
	0.895
	
	376
	10.13%

	Wave 3
	SEH
	0.936
	0.063
	<0.001
	0.001
	
	1658
	44.67%

	
	SEM
	0.086
	0.875
	0.004
	0.035
	
	1145
	30.85%

	
	SEL
	<0.001
	0.013
	0.935
	0.052
	
	421
	11.34%

	
	SEMET
	0.002
	0.072
	0.045
	0.882
	
	488
	13.15%
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