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Background: Human beings possess the capacity to cognize their own mortality, which compels them to process death awareness. The present study seeks to validate the Death Reflection Scale (DRS) among older individuals, which measures growth-oriented cognitions and prosocial behavior following confrontation with death awareness.

Materials and methods: DRS was validated using a cross-sectional online survey of older adults (50+). To assess configural, metric, and scalar measurement equivalence across age groups of older adults, a multi-group confirmatory factor analysis was conducted in conjunction with dynamic fit index cutoffs. Construct validity was evaluated using Pearson’s correlation and analysis of variance (ANOVA). The data were obtained from an online survey. The survey was conducted in May 2023 and people aged 50 and over were recruited from an online panel using quota sampling (by age, gender and federal state). A total of 1,806 individuals completed the survey.

Results: Confirmatory factor analysis showed a good fit of the originally proposed 5-factor (CFI 0.949, SRMR 0.058, RMSEA 0.070) and bi-factor model (CFI 0.956, SRMR 0.067, RMSEA 0.067) with a general factor and five subscales. In light of several considerations, it is recommended that the DRS should be considered as a five-factor model, as originally proposed. Alpha ranges from 0.807 to 0.875 and Omega from 0.811 to 0.875, indicating good reliability. Partial scalar invariance was obtained, therefore mean comparisons can be made between groups of older people. Testing the construct validity showed only a partial confirmation. The exploratory analysis of the DRS with the Big Five personality traits revealed a correlation structure that can be plausibly explained by considering the facets of personality traits.

Conclusion: The value of the DRS lies in its perspective that death awareness should not only be viewed as a threat, but rather as a potential for a positive and growth-oriented perspective on death awareness and has been validated for older adults. The present study demonstrated that mean comparisons could be conducted between groups of older adults. Tests of construct validity yielded inconclusive results, indicating the necessity for further analysis.
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Introduction

As much as our capacity for symbolic and abstract thought has contributed to our development into a highly technological society, it has also made us aware of our own mortality and thus of our own death. To avoid being overwhelmed or paralyzed by existential anxiety, people who are confronted with the fact of their mortality, according to the basic assumption of the Terror Management Theory, engage in behaviors that serve to increase their self-esteem and justify their cultural worldview (Greenberg et al., 1986, 1997; Pyszczynski et al., 2015). Over the past four decades, terror management research, which has been developing since the 1980s, has provided empirical support for the Terror Management Theory (TMT) and evidence that awareness of death has psychological and behavioral effects on individuals (Pyszczynski et al., 2010). The TMT postulates, among other things, that the pursuit of self-esteem and the processing of death awareness can be based on a wide range of antisocial − e.g., defending one’s worldview – as well as prosocial behaviors (Pyszczynski et al., 2004; Vail et al., 2012). Jonas et al. (2002) were able to demonstrate this in two experimental studies in the USA. The first study supported the prediction derived from TMT that people who are reminded of mortality have more positive attitudes toward charitable causes, while in the second study mortality salience increased the amount that people donated to charitable organizations, provided that the organizations supported an American cause. Other studies such as Zaleskiewicz et al. (2015) or Chen et al. (2020), as well as studies on life-threatening events such as earthquakes (Maki et al., 2019; Rao et al., 2011) or at the onset of the COVID-19 outbreak (Hu et al., 2020) also point to an increase in prosocial behavior.

Despite these findings, research on TMT has increasingly focused on the negative effects of death awareness (Vail et al., 2012), i.e., how existential fears can contribute to defensive distortions and aggressive protection of one’s cultural beliefs and self-esteem. Pyszczynski et al. (2000) themselves described the TMT as a “rather pessimistic theory about the role of core human fears in producing slavish conformity to cultural dictates and defensive conceptions of self” (p. 304). To address the positive or growth-oriented perspective, Cozzolino (2006) proposed a view of a “dual existential system” or, in other words, two sides of a death awareness coin (Cozzolino et al., 2004; Lykins et al., 2007), based on TMT and the self-determination theory (Deci and Ryan, 1980). Growth-oriented and defensive behaviors are considered to be the result of a variation (Cozzolino, 2006) in information processing (specific or abstract) and two competing motivational states (appetitive/approximative or aversive/avoidant). Grant and Wade-Benzoni (2009) built on these ideas, but considered the distinct forms of reaction on the basis of the hot/cool model of Metcalfe and Mischel (1999), which describes dynamics of self-regulation. What Cozzolino (2006) and Grant and Wade-Benzoni (2009) have in common is that they seek to distinguish positive aspects of death awareness from negative aspects and to provide a theoretical basis. The latter use the term death reflection to refer to those forms of death awareness that lead to prosocial motivational consequences. Based on these theoretical considerations that people can also cognitively process positive aspects of their own mortality, Yuan et al. (2019) define death reflection “as an individual’s deliberate cognitive processing of mortality that focuses on the positive aspects of death, which encompasses concrete behavioral intentions to realize such positive aspects” (p. 419) and developed the Death Reflection Scale (DRS) to measure death reflection. The DRS is a 15-item scale consisting of five subscales of three items each: (a) motivation to help (altruistic and prosocial behavior); (b) motivation to live (pursuit of life goals); (c) putting life in perspective (taking a more relaxed attitude); (d) leaving a personal legacy; (e) connecting with others. It was initially created and validated based on four studies with two smaller online samples, a sample of students and a sample of firefighters (Yuan et al., 2019). In addition to studies that already included the DRS in empirical models to account for death reflection without explicit validation (Ogbonnaya et al., 2024; Wei et al., 2021; Zampella and Benau, 2022), it was translated from English into German and the validity and reliability of the German version of the Death Reflection Scale, as well as measurement invariance across (younger) age and occupational groups, were tested in a sample of university members and health professionals in Germany during the COVID-19 pandemic (Ramsenthaler et al., 2022). Validation of the DRS in older age groups is therefore still needed, but seems worthwhile, as studies show that death awareness changes over the course of life (Bluntschli et al., 2015; Chopik, 2017; Maxfield et al., 2017). For example, results from Maxfield et al. (2014) support the hypothesis that younger and older adults differ in their reactions to death awareness, suggesting that older adults respond more strongly with a pro-social generative behavior.

The purpose of the present study is to (a) test the validity and reliability of the Death Reflection Scale, (b) determine its measurement invariance across older age groups, (c) conduct correlation analyses for chronological and perceived age to test construct validity, and (d) explore associations with Big Five personality traits using data from an online survey of the population aged 50 years and older.

To test the construct validity, hypotheses were formulated for each variable and dimension of the DRS:

H1: Chronical age: It can be hypothesized that motivation to help should increase (H1a) as altruistic behavior increases over lifespan (Sparrow et al., 2021) while a meta study shows that the will to live (H1b) and age are negatively associated (Bornet et al., 2021). A positive correlation (H1c) is expected between age and putting life into perspective, as an age-related change in motivation from extrinsic-instrumental to intrinsic-valuerational reduces the likelihood of perceiving problems as stressors (Aldwin et al., 2021) and contributes to maintaining emotional balance. Yuan et al. (2019) argue that in the context of the stages of psychosocial development toward generativity (Erikson and Erikson, 1998) and according to the socioemotional selectivity theory (Carstensen et al., 1999), people tend to emphasize making meaningful connections and leaving their legacy as they age. So it can be hypothesized that age will be positively associated with the DRS dimensions legacy (H1d) and connection to others (H1e).

H2: Preceived age: Subjective age predicts survival, correlates with molecular markers of aging (Voegeli et al., 2021) and is positively associated with life satisfaction, having a sense of meaning in life, optimism and successful aging (Ambrosi-Randić et al., 2018) while Westerhof and Wurm (2015) state in their theoretical model that negative self-perceptions of aging diminish psychological resources such as subjective well-being, control beliefs or will to live. In addition, studies show that subjective age is linked with loneliness (Bergman et al., 2024) and social activities (Montepare, 2020). Therefore, it can be hypothesized that perceived age will be negatively associated with the motivation to help others (H1a), motivation to live (H2b), putting life into perspective (H2c) and connections to others (H2e). Conversely, the perception of age and legacy (H2d) should be found to be positively correlated. This is based on the assumption that a negative evaluation of the self, if one considers oneself to be older than one’s chronological age, could encourage a reflection on death and thus also an increased reflection on one’s own legacy.



Materials and methods

The following sections discuss the DRS, the additional variables used to test validity, the statistical methods and survey.


Death reflection scale

As mentioned above, the Death Reflection Scale was developed by Yuan et al. (2019). It is a 15-item scale consisting of five subscales of three items each. Items are rated on a six-point scale from 1 (strongly disagree) to 6 (strongly agree). The range of additive subscale scores is 0–15 and the total score is 0–75. The German version was translated and proofed by Ramsenthaler et al. (2022). Yuan et al. (2019) tested several factor analytic models, with the 5-factor model showing the best fit: χ2 = 192.13, df = 80, CFI = 0.96, SRMR = 0.05; Cronbach’s alpha for the five factors ranged between 0.73 and 0.87. The results of the confirmatory factor analysis confirmed the considerations of Yuan et al. (2019). In contrast Ramsenthaler et al. (2022) demonstrated the best fit with a bi-factor model, followed by the 5-factor model: χ2 = 598.2, df = 8 0, CFI = 0.926, SRMR = 0.039; Cronbach’s alpha for the five factors ranges between 0.84 and 0.90 (see Table 1). Following these studies, the original conception as a 5-factor model in the context of older people will be tested in depth. However, the results of Ramsenthaler et al. (2022) are also taken into account and further factor analytic basic models are examined.



TABLE 1 Comparison of factor analytical baseline models of DRS (total sample).
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Additional variables


Age

Due to the target population of the study, people aged 50 and over at the time of the survey were included in the sample. The aim was to reflect the age structure of the older Austrian population. The sample included people aged between 50 and 93. In order to carry out tests for measurement invariance, three age groups of similar sample size were formed: 50–59 years (n = 670), 60–69 years (n = 524) and 70+ years (n = 612).



Perceived age

In addition to chronological age, subjective age was measured to compare the two values in order to identify discrepancies (Alonso Debreczeni and Bailey, 2021). Based on this comparison, three different age groups were constructed: those who felt younger (1), those who felt as old as their actual chronological age (2), and those who felt older (3).



Big Five

The short version of the Big Five Inventory (BFI-10) was used to measure personality structure. This instrument is considered a pragmatic alternative (Rammstedt et al., 2017) to the BFI-44 (John et al., 1991) for surveys with time constraints; see Rammstedt and John (2007) and Rammstedt et al. (2017) for detailed information on reliability. The scale has two items per personality dimension, rated on a five-point scale from not at all true (1) to completely true (5). The characteristics – extraversion, agreeableness, conscientiousness, neuroticism, openness – can take values between 1 (very low) and 8 (very high).




Statistical analysis

The factor structure and comparison of factor analytical baseline models of DRS were examined by confirmatory factor analysis (CFA). The assessment of model fit is a central component of the evaluation of confirmatory factor analysis. In this context, the fixed cutoffs proposed by Hu and Bentler (1999) have gained considerable popularity. Nevertheless, methodological studies have indicated that cutoff values vary depending on the data and model characteristics, including the number of items or factors (Shi et al., 2019), degrees of freedom (Kenny et al., 2015) or the magnitude of the standardized loadings (McNeish et al., 2018). To address this issue, McNeish and Wolf (2023) propose a simulation-based method, which they refer to as dynamic fit index cutoffs. This method adapts the cutoffs to the specific model and data characteristics that are being evaluated. For the unidimensional and 5-factor model of DRS Omitted Paths (OP; estimator: maximum likelihood; cutoff precision: 3-decimal point; misspecification level: 1) was conducted as misspecification method (Wolf and McNeish, 2024). This method was chosen, because it mirrors Hu and Bentler (1999), to which Yuan et al. (2019) and Ramsenthaler et al. (2022) refer. All cutoff values are given in Table 1. For the 5-factor model, for example, the following values are obtained: Comparative Fit Index (CFI, > 0.929), Standardized Root Mean Square Residual (SRMR, < 0.089) and Root Mean Square Error Approximation (RMSEA, < 0.067). By contrast, Hu and Bentler (1999) recommend CFI > 0.95, SRMS <0.08 and RMSEA <0.06. For the two more complex baseline models, Wolf and McNeish (2024) strongly recommend an estimation using Direct Discrepancy Matrix (DDM) as misspecification method. No SRMR can be calculated, but the misspecification levels are standardized (based on the mean absolute discrepancy), which allows comparisons of cutoffs (CFI and RMSEA) between different models. These are calculated (estimator: maximum likelihood; cutoff precision: 3-decimal point; misspecification level: fair = mean absolute discrepancy 0.05) for all baseline models. Additionally, all models were compared via Akaike’s Information Criterion (AIC) and the Bayesian Information Criterion (BIC); smaller values indicate better fit. The following models were tested: (a) unidimensional model (a single factor explains the variance of all observed variables), (b) correlated 5-factor model (observed variables are grouped and act as indicators for latent factors), (c) second-order model (a higher factor causes each of the five first-order factors), (d) bi-factor model (a general factor directly affects the indicators and is orthogonal to the five specific factors). In addition, cutoff recommendations of Hair et al. (2014) were used to assess factor loadings and those of Cheung et al. (2024) for Alpha and Omega. All cases (n = 1,806) were included for the CFA as there were no missing data due to the survey design. However, the data are not normally distributed - see also Ramsenthaler et al. (2022). Therefore, the Bollen-Stine bootstrap procedure was applied (Bollen and Stine, 1992), which showed an acceptable fit.

Multi-group confirmatory factory analysis was carried out to test measurement invariance across three age groups (50–59; 60–69, 70+). An additional age group of 80+ would have been desirable. However, the sample of this group is too small (n = 121) to fulfill statistical requirements for CFA (Kyriazos, 2018). Four multi-group CFA models with increasingly restrictive assumptions on measurement equivalence were specified to test for measurement invariance (Putnick and Bornstein, 2016): (a) The Configural invariance model assumes the same factor structure across groups; model parameters are freely estimated. Invariance at this level means that the structure of the constructs is supported in the three age groups. (b) The Metric invariance model constrains the factor loadings to equality. Metric invariance means that the items contribute to the latent factor to a similar degree across age groups. (c) The Scalar invariance model further constrains the item intercepts to equality. If scalar invariance is given, this means that mean differences in the latent construct capture all mean differences in the common variance of the items and factor means can be compared across the age groups. The present analysis shows, however, that at least one item intercept differed between the age groups. Following Putnick and Bornstein (2016), the source of non-invariance was investigated by sequentially releasing item intercept constraints and retesting until a model of partial scalar invariance was achieved. (d) The Strict invariance model additionally constrains the item residuals to equality. As Putnick and Bornstein (2016) or Brown (2015) point out, it is an overly restrictive test and “prediction of a group equivalent observed score by the latent variable model does not rely on the condition of equal indicator error variances” (Brown, 2015, S. 262). Notwithstanding the fact that the model is frequently omitted, it will be included in this study in order to ensure completeness.

The total score and the scores of the 5-factor solution of the DRS for the given sample of older people are reported in the next step. In addition to skewness (0 = symmetrical distribution; cutoff: excellent −1/+1; acceptable −2/+2) and (‘excess’) kurtosis (0 = normal distribution; cutoff: excellent −1/+1; acceptable −2/+2 – George and Mallery, 2021), Cronbach’s Alpha (α) and, due to the criticism of α (Cho and Kim, 2015), McDonlad’s Omega (ω) was also calculated by Hayes and Coutts (2020) OMEGA macro. Pearson’s correlation and analysis of variance (ANOVA) were used to assess construct validity. Unless otherwise stated, the analysis was conducted using SPSS 28 and AMOS 28.



Sample

The data were obtained from an anonymous cross-sectional online survey that examined death reflection, altruism and actual donation behavior of older people. The items regarding death reflection were introduced in the middle of the questionnaire. The entire questionnaire was pre-tested on the basis of 23 respondents (thinking aloud). The survey was conducted in May 2023 and people aged 50 and over were recruited from an online panel (panel size: approx. 55,000) using quota sampling (by age, gender and federal state) to ensure that the sample reflected the distribution of older people (50+) in Austria. Prior to participation, all individuals were informed of the study’s purpose, data protection, and their rights (see also section ethics statements). The survey was only initiated once informed consent had been obtained in accordance with ethical standards. To ensure sufficient power for model testing – for multi-group CFA, the size of each group needs to be considered (Jobst et al., 2023) – the minimum pre-specified sample size was 500 per age group (Meade and Lautenschlager, 2004).




Results

A total of 1,806 individuals participated in the survey. As intended based on the quota corresponding to the distribution in the Austrian population (50+), the sample contains “”a slightly higher proportion of females (53.1%) and reflects the age structure (M = 64.6; SD = 9.6; categorized: 50–54 = 18.3%, 55–59 = 18.8%, 60–64 = 16.2%, 65–69 = 12.8%, 70–74 = 11.1% and 75+ = 22.8%). Further sample characteristics are: ISCED (0–2 = 6.3%, 3–4 = 79.4%, 5–6 = 14.3%), marital status (single = 12.5%, married = 59.8%, widowed = 6.8%, divorced = 20.9%), number of living children (0 = 21.5%, 1 = 24.6%, 2 = 35.4% 3+ = 18.5%) and household size (1 = 30.5%, 2 = 53.8%, 3+ = 15.7%).

Table 1 shows the results of the four factor analytic models: unidimensional, 5-factor correlated, second-order and bi-factor model, and contrasts them with the results of Yuan et al. (2019) and Ramsenthaler et al. (2022) for the 5-factor model. In addition, the cutoff values are given using the dynamic model fit index. The unidimensional model has the worst fit (CFI = 0.452; RMSEA = 0.217). The second-order model has worse AIC and BIC values compared to the 5-factor and bi-factor models and is only just above the limit for CFI (0.932) and RMSEA (0.078). The bi-factor model achieves good values with a CFI of 0.956, RMSEA of 0.067 and low AIC and BIC. However, the 5-factor model already has an acceptable fit when the thresholds (OP method equivalent to Hu and Bentler (1999) and also DDM method) are taken into account: CFI of 0.949 (OP: > 0.929; DDM > 0.933), RMSEA of 0.070 with 90% CI of 0.065, 0.074 (OP: < 0.089; DDM < 0.081), SRMR of 0.058 (OP: < 0.067).

The comparison of the baseline models shows that the 5-factor model has an acceptable fit and supports the concept of Yuan et al. (2019). Therefore, the 5-factor model was tested in depth.

Table 2 shows the standardized factor loadings, as well as the alpha and omega values of each factor. The loadings range from 0.67 to 0.87, reaching an acceptable level. Alpha ranges from 0.807 to 0.875 and Omega from 0.811 to 0.875, indicating good reliability.



TABLE 2 Confirmatory factor analysis for 5-factor model (total sample).
[image: Table2]

Results from multi-group equality testing are presented in Table 3. In the first step, it was tested whether the CFA model fit in each group is acceptable. For this purpose, specific cutoff values were calculated based on the DFI approach (DDM; estimator: maximum likelihood; cutoff precision: 3-decimal point; misspecification level: fair = mean absolute discrepancy 0.05).



TABLE 3 Measurement invariance for 5-factor model.
[image: Table3]

Models have an acceptable fit in all three age groups and achieve the best fit in the group of 70 years and older (CFI = 0.952; RMSEA = 0.066), thus meeting requirements for testing measurement invariance. Metric invariance across age groups was reached (ΔX2 = 22.2; Δdf = 20; p = 0.330). For scalar invariance, chi-square test (ΔX2 = 36.7; Δdf = 20; p = 0.013) indicated that there is no full scalar invariance. Therefore, the source of non-invariance was investigated by sequentially releasing item intercept constraints. By freeing intercepts of DRS1 – ‘I feel I should do more for the world’ (factor: motivation to help) and DRS4 – ‘I make plans for my life’ (factor: motivation to live) partial scalar invariance was obtained (ΔX2 = 21.4; Δdf = 16; p = 0.164). In the final step residual (strict) invariance was tested showing a significant worsening in overall model fit (ΔX2 = 62.7; Δdf = 30; p = 0.000), which indicates that at least one item residual is different across age groups. In summary, the measurement invariance is acceptable, as further explained in the discussion, and allows for mean comparison of the latent factors. The descriptive results of the DRS for the three chronical age groups and the five factors are presented in Table 4. In addition, the scores for the total sample and the total score are given to better illustrate the results.



TABLE 4 Scale descriptives in chronical age groups.
[image: Table4]

The total score for the entire sample is just over half the scale (M = 39.76, SD = 12.42); ranked by score, the order of the factors is: legacy (M = 4.75, SD = 4.02), motivation to help (M = 5.44, SD = 3.75), motivation to live (M = 8.76, SD = 3.80), putting life into perspective (M = 9.48, SD = 3.43), connection to others (M = 11.34, SD = 3.43). Cronbach’s alpha (0.785–0.878) and McDonald’s omega (0.790–0.789) were calculated for all groups and indicate acceptable to good reliability. The values of skewness and kurtosis indicate also acceptable to good symmetrical and normal distribution. The mean values seem relatively stable across the chronical age groups, with only a slight, but significant decrease for the two factors ‘motivation to live’ (p = 0.002) and ‘connection to others’ (p = 0.010). The post-hoc test shows – see subscript letters in Table 4 – that the group of people aged 70 and over differs significantly (live: M = 8.36; connection M = 11.01), while the other three dimensions are not related to chronological age.

The same procedure was used for the perceived age variable. Table 5 shows the descriptive results of the DRS for the three perceived age groups, the five factors and additionally for the total score. Cronbach’s alpha (0.779 to 0.883) and McDonald’s omega (0.795 to 0.883) indicate acceptable to good reliability, and values of skewness and kurtosis indicate also acceptable to good symmetrical and normal distribution. In addition to a significant decrease in the total score for people who consider themselves older than their chronological age (M = 36.05, p < 0.001), this phenomenon can also be observed in the two factors ‘motivation to live’ (M = 7.05, p < 0.001) and ‘putting life into perspective’ (M = 8.11, p < 0.001). Although not significant, the same trend can also be observed for the factor ‘connection to others’, while the other two dimensions are not correlated with perceived age.



TABLE 5 Scale descriptives in perceived age groups.
[image: Table5]

Table 6 shows the correlation results of the DRS with the Big Five dimensions. It is noteworthy that almost all dimensions of the two instruments correlate with each other. Exceptions are conscientiousness and legacy (p = 0.611) and neuroticism and connection to others (p = 0.341). The directions of the effects in the neuroticism dimension contribute to a stabilization of the total score (p = 0.459), demonstrating the importance of considering the DRS as a 5-factor model. The strongest significant correlations are found between extraversion and ‘motivation to live’ (rp = 0.215) and between neuroticism and ‘putting life in perspective’ (rp = −0.228).



TABLE 6 Correlations with death reflection scale and Big Five.
[image: Table6]



Discussion

The aim of this study was to test the reliability and validity of the Death Reflection Scale in a population sample of older people. A comparison of the baseline model shows that the bi-factor model appears to have the best fit, considering the magnitude of the individual scores, except for the SRMR, confirming the results of Ramsenthaler et al. (2022). However, the bi-factor model also requires higher DFI cutoff values to more accurately reflect misfit quantification (Murray and Johnson, 2013). On the other hand, the 5-factor model also shows a good fit. Given this variability, Morgan et al. (2015) argue that models must also be judged on substantive and conceptual grounds. Conceptually, the DRS was developed by Yuan et al. (2019) as a 5-factor model. The authors do not mention a general latent factor itself; accordingly, the specific factors should be interpreted as subscales. The bi-factor model would indicate a general factor as representative of something like general positive processing of death, while the specific factors would be representative of a common aspect of concrete positive behavioral intentions within each dimension that is not captured by the general factor. For example, research on cognitive abilities has benefited from bi-factorial models (e.g., Betts et al., 2011). However, the present analysis shows that the items load low on the g-factor (8 items below 0.5; highest value 0.61), while at the same time relatively high loadings can be found on the specific factors (12 items above 0.5; highest value 0.89), indicating a systematic deviation from the variance explained by the general factor (Dunn and McCray, 2020). When loadings on the specific factors are high, DeMars (2013) argues that score estimates for the specific factors can be meaningful as long as score users are aware that the subscales reflect information beyond the general score. On the other hand, bi-factor models can lead to serious identification and estimation problems when predicting criteria in multiple regression frameworks (Eid et al., 2018). Overall, the five-factor model appears to be the better solution and has been further tested.

The CFAs of the 5-factor model for the entire sample as well as for subsamples show good values and support its applicability: factor loadings are at a good level, the same applies to alpha and omega – only in the age group 60–69 the values in the dimension of ‘putting life into perspective’ fall below 0.8 at 0.785 and 0.790, but are still acceptable. To assess if the instrument is interpreted in the same way across age groups, measurement invariance was tested. The configural factorial measurement invariance results suggest that older respondents of different ages use an identical cognitive framework when processing death reflection – these results are in line with Ramsenthaler et al. (2022). Also metric invariance was achieved across age groups, which indicates that items contribute to the five latent factors to a similar degree.

Full scalar invariance was not achieved – following Putnick and Bornstein (2016), the source of non-invariance was investigated by sequentially releasing item intercept constraints. Partial scalar invariance was obtained by freeing the intercepts of DRS1 – ‘I feel I should do more for the world’ (factor: motivation to help) and DRS4 - ‘I make plans for my life’ (factor: motivation to live), indicating non-identical scale properties for these two items across age groups. However, cross-group comparisons of subscale scores are supported when at least two indicators per construct are invariant (Steenkamp and Baumgartner, 1998), which is the case for all five subscales of the DRS. Since this key requirement is met, mean comparisons can be made between groups of older people. However, whether comparisons across the entire lifespan are permissible should be examined in more detail. Ramsenthaler et al. (2022) show with their sample that even full metric invariance across age groups – < 30, 31–40, 41–50, and > 50 – was not reached and assume that mortality cues have different salience across the lifespan (for different responses across age groups see, e.g., Maxfield et al., 2014, 2017; Roberts and Maxfield, 2019).

Testing the construct validity showed only a partial confirmation of proposed relationships, similar to Ramsenthaler et al. (2022). For chronological age, only H1b – the decrease in ‘motivation to live’ – can be confirmed. Although not significant, there is a slight increase in the dimension of ‘putting life into perspective’ (H1c), which corresponds to the assumption. Contrary to the hypothesis, there is a significant decrease in the dimension of ‘connection to others’ (H1e). It should be noted that it is not the quantity of the relationship that becomes more important in old age, but rather, in the context of socioemotional selectivity (Carstensen, 1992; Carstensen et al., 1999), its quality (Lansford et al., 1998). However, the wording of items DRS10 and DRS12 (‘spend more time’) is more quantitatively oriented, which may explain a decrease in the oldest old. In the context of perceived age, hypotheses H2b (decrease in ‘motivation to live’) and H2c (decrease in “putting life into perspective”) can be confirmed. In addition, the data point, although not significantly, in the direction of H2e, while ‘motivation to help’ and ‘legacy’ are not related to perceived age. Two assumptions can be made: It is known that subjective age is a good marker for poor health (Voegeli et al., 2021), which is related to possibility (Abolfathi Momtaz et al., 2014) and thus to introspective evaluation regarding helping others. The stability of ‘motivation to help’ could be an expression of contradictory processes (desire versus evaluation of the actual possibility). The stability in the area of ‘legacy’ can be explained on the basis of Waggoner et al. (2023) that other drivers, in addition to the anxiety of death, may be responsible for the pursuit of a legacy, such as the extension of one’s self-narratives and the maintenance of one’s narrative identity. Narrative identity is characterized by stability and change over the life course (Reischer, 2021) and is therefore likely to be accompanied by recurrent reflections on one’s legacy. The stability of the DRS score may be an expression of this ongoing process.

In the final part of this paper, DRS was exploratively correlated with the Big Five personality traits. It is striking that almost all dimensions show significant correlations, with 12 showing considerable strength. Taking into account the personality traits and their facets (Costa and McCrae, 1992), the convergent validity with the BFI-10 was confirmed by Rammstedt et al. (2017). Therefore, the found correlations become explicable. For the personality trait Extraversion, the facets gregariousness, assertiveness, and positive emotions should explain the positive correlations with ‘motivation to live’ (Rott and Jopp, 2006), ‘putting life in perspective’ (Sharma, 2011), and ‘connection to others’ (Rapp et al., 2019). With regard to Agreeableness, it is altruism and willingness for cooperation that provide an explanation for the correlation between ‘motivation to help’ (Graziano et al., 2007) and ‘connection to others’ (McCrae and Costa, 2006). In the domain of Conscientiousness, the facets of dutifulness and deliberation in the sense of self-controlled composure may explain the ‘motivation to live’, the capacity to form ‘connections with others’ (Rapp et al., 2019), and the ability to put ‘life into perspective’ (Melendez et al., 2019). Impulsiveness, anxiety and vulnerability should explain the negative correlation with Neuroticism and the DRS dimensions ‘putting life into perspective’ (Chochinov et al., 2006) and positive correlation with ‘legacy’. Openness is positively related to life satisfaction (Stephan, 2009), which in turn is particularly strongly related to ‘motivation to live’(Bornet et al., 2021). A study by Cox et al. (2010) also showed that generativity, which is also reflected in the DRS, and the personality traits Extraversion and Openness are significantly related, which is also consistent with the present study.

Due to the digital divide and the particularly limited number of frail older people using the Internet, the limitations of online surveys need to be considered. In this context, even if people were selected from a big online panel, there are likely to be limitations in the representativeness of the sample. In addition, the strength of the study in testing the DRS with a large number of older people reaches its limits when it comes to testing validity, as the assumptions of Yuan et al. (2019) relate to the entire life course. Therefore, the insignificant correlations in the sample of older people could reflect attitudes that become more entrenched with age, or interactions of factors that seem to stabilize the values of the DRS. In any case, further research on the DRS, especially with other psychometric instruments, seems useful.

In conclusion, the DRS shows acceptable quality in the present study, and its application to older people appears possible. An example of how it can be used is the correlation of the DRS with the Big Five, which shows the relationships between personality traits and prosocial attitudes in the context of death awareness. Further work with the DRS – recommended as a 5-factor model – in gerontological and psycho-gerontological research seems worthwhile to better understand how older people process positive aspects of death and their behavioral intentions to realize such positive aspects, or how the DRS develops over the life course and what (social) life events influence the DRS. In addition, it would be useful to look more closely at the links with concepts such as successful and active aging or generativity (Villar et al., 2023) – for example, correlations with the Loyola Generativity Scale (McAdams et al., 1992). The particular value of the DRS lies in the fact that it views the awareness of death not as a threat, but as a potential. From a gerontopsychological point of view, this insight is of central importance and is reflected in the generativity of older people. It would be good to foster this perspective of death awareness and perhaps remove some of the taboos surrounding death.



Data availability statement

The data used in this study are available through the authors upon reasonable request.



Ethics statement

Ethical approval was not required for the studies involving humans because all procedures used in the study met ethical standards, people were informed before participating, and the survey itself was anonymous. Ethical approval was not required according to national legislation and institutional requirements. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements because study participants provided consent by opting into the survey.



Author contributions

LR: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. Under the terms of the Austria Open Access Publishing Framework Agreement, the St. Pölten University of Applied Sciences (Fachhochschule St. Pölten/FH St. Pölten) will cover Article Publishing Fees for eligible authors in any of the Frontiers journals.



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that Generative AI was used in the creation of this manuscript. DeepL was used to proofread the paper.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abolfathi Momtaz, Y., Ibrahim, R., and Hamid, T. A. (2014). The impact of giving support to others on older adults’ perceived health status. Psychogeriatrics 14, 31–37. doi: 10.1111/psyg.12036 

 Aldwin, C. M., Yancura, L., and Lee, H. (2021). “Stress, coping, and aging” in Handbook of the psychology of aging. eds. K. W. Schaie and S. Willis (Netherlands: Elsevier), 275–286.

 Alonso Debreczeni, F., and Bailey, P. E. (2021). A Systematic Review and Meta-Analysis of Subjective Age and the Association With Cognition, Subjective Well-Being, and Depression. J. Gerontol. B Series, 76, 471–482. doi: 10.1093/geronb/gbaa069

 Ambrosi-Randić, N., Nekić, M., and Tucak Junaković, I. (2018). Felt age, desired, and expected lifetime in the context of health, well-being, and successful aging. Int. J. Aging Hum. Dev. 87, 33–51. doi: 10.1177/0091415017720888 

 Bergman, Y. S., Faran, Y., Caspi, E., and Klonover, E. (2024). Subjective age and loneliness in older adults: the moderating role of attachment patterns. J. Appl. Gerontol. 43, 970–977. doi: 10.1177/07334648231223357 

 Betts, J., Pickart, M., and Heistad, D. (2011). Investigating early literacy and numeracy: exploring the utility of the bifactor model. Sch. Psychol. Q. 26, 97–107. doi: 10.1037/a0022987

 Bluntschli, J. R., Maxfield, M., Grasso, R. L., and Kisley, M. A. (2015). The last word: a comparison of younger and older adults’ brain responses to reminders of death. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 73:gbv115. doi: 10.1093/geronb/gbv115 

 Bollen, K. A., and Stine, R. A. (1992). Bootstrapping goodness-of-fit measures in structural equation models. Sociol. Methods Res. 21, 205–229. doi: 10.1177/0049124192021002004

 Bornet, M.-A., Bernard, M., Jaques, C., Rubli Truchard, E., Borasio, G. D., and Jox, R. J. (2021). Assessing the will to live: a scoping review. J. Pain Symptom Manag. 61, 845–857.e18. doi: 10.1016/j.jpainsymman.2020.09.012 

 Brown, T. A. (2015). Confirmatory factor analysis for applied research. New York: The Guilford Press.

 Carstensen, L. L. (1992). Motivation for social contact across the life span: a theory of socioemotional selectivity. Nebraska symposium on motivation. Neb. Symp. Motiv. 40, 209–254.

 Carstensen, L. L., Isaacowitz, D. M., and Charles, S. T. (1999). Taking time seriously: a theory of socioemotional selectivity. Am. Psychol. 54, 165–181. doi: 10.1037/0003-066X.54.3.165 

 Chen, G., Crossland, C., and Huang, S. (2020). That could have been me: director deaths, CEO mortality salience, and corporate prosocial behavior. Manag. Sci. 66, 3142–3161. doi: 10.1287/mnsc.2019.3348 

 Cheung, G. W., Cooper-Thomas, H. D., Lau, R. S., and Wang, L. C. (2024). Reporting reliability, convergent and discriminant validity with structural equation modeling: a review and best-practice recommendations. Asia Pac. J. Manag. 41, 745–783. doi: 10.1007/s10490-023-09871-y

 Cho, E., and Kim, S. (2015). Cronbach’s Coefficient Alpha: Well Known but Poorly Understood. Organ. Res. Methods. 18, 207–230. doi: 10.1177/1094428114555994

 Chochinov, H. M., Kristjanson, L. J., Hack, T. F., Hassard, T., McClement, S., and Harlos, M. (2006). Personality, neuroticism, and coping towards the end of life. J. Pain Symptom Manag. 32, 332–341. doi: 10.1016/j.jpainsymman.2006.05.011 

 Chopik, W. J. (2017). Death across the lifespan: age differences in death-related thoughts and anxiety. Death Stud. 41, 69–77. doi: 10.1080/07481187.2016.1206997 

 Costa, P. T., and McCrae, R. R. (1992). Revised NEO Personality Inventory (NEO-PI-R) and NEO Five-Factor Inventory (NEO-FFI) professional manual. Odessa, FL: Psychological Assessment Resources.

 Cox, K. S., Wilt, J., Olson, B., and McAdams, D. P. (2010). Generativity, the big five, and psychosocial adaptation in midlife adults. J. Pers. 78, 1185–1208. doi: 10.1111/j.1467-6494.2010.00647.x 

 Cozzolino, P. J. (2006). Death contemplation, growth, and defense: converging evidence of dual-existential systems? Psychol. Inq. 17, 278–287. doi: 10.1080/10478400701366944

 Cozzolino, P. J., Staples, A. D., Meyers, L. S., and Samboceti, J. (2004). Greed, death, and values: from terror management to transcendence management theory. Personal. Soc. Psychol. Bull. 30, 278–292. doi: 10.1177/0146167203260716 

 Deci, E. L., and Ryan, R. M. (1980). “The empirical exploration of intrinsic motivational processes” in Advances in experimental social psychology. ed. L. Berkowitz (New York, NY: Academic Press), 39–80.

 DeMars, C. E. (2013). A tutorial on interpreting Bifactor model scores. Int. J. Test. 13, 354–378. doi: 10.1080/15305058.2013.799067

 Dunn, K. J., and McCray, G. (2020). The place of the Bifactor model in confirmatory factor analysis investigations into construct dimensionality in language testing. Front. Psychol. 11:1357. doi: 10.3389/fpsyg.2020.01357 

 Eid, M., Krumm, S., Koch, T., and Schulze, J. (2018). Bifactor models for predicting criteria by general and specific factors: problems of nonidentifiability and alternative solutions. J. Intelligence 6:42. doi: 10.3390/jintelligence6030042 

 Erikson, E. H., and Erikson, J. M. (1998). The life cycle completed. New York: W.W. Norton & Company.

 George, D., and Mallery, P. (2021). IBM SPSS statistics 27 step by step: a simple guide and reference. New York: Routledge.

 Grant, A. M., and Wade-Benzoni, K. A. (2009). The hot and cool of death awareness at work: mortality cues, aging, and selfprotective and prosocial motivations. Acad. Manag. Rev. 34, 600–622. doi: 10.5465/AMR.2009.44882929

 Graziano, W. G., Habashi, M. M., Sheese, B. E., and Tobin, R. M. (2007). Agreeableness, empathy, and helping: a person × situation perspective. J. Pers. Soc. Psychol. 93, 583–599. doi: 10.1037/0022-3514.93.4.583 

 Greenberg, J., Pyszczynski, T., and Solomon, S. (1986). “The causes and consequences of a need for self-esteem: a terror management theory” in Public self and private self. ed. R. F. Baumeister (New York: Springer), 189–212.

 Greenberg, J., Solomon, S., and Pyszczynski, T. (1997). “Terror management theory of self-esteem and cultural worldviews: empirical assessments and conceptual refinements” in Advances in experimental social psychology. ed. M. P. Zanna (San Diego, CA: Academic Press), 61–139.

 Hair, J., Black, W., Babin, B., and Anderson, R. (2014). Multivariate data analysis. Upper Saddle River: Pearson Education.

 Hayes, A. F., and Coutts, J. J. (2020). Use Omega Rather than Cronbach’s Alpha for Estimating Reliability. But.Commun. Methods Meas. 14, 1–24. doi: 10.1080/19312458.2020.1718629

 Hu, L., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model. Multidiscip. J. 6, 1–55. doi: 10.1080/10705519909540118

 Hu, J., He, W., and Zhou, K. (2020). The mind, the heart, and the leader in times of crisis: how and when COVID-19-triggered mortality salience relates to state anxiety, job engagement, and prosocial behavior. J. Appl. Psychol. 105, 1218–1233. doi: 10.1037/apl0000620 

 Jobst, L. J., Bader, M., and Moshagen, M. (2023). A tutorial on assessing statistical power and determining sample size for structural equation models. Psychol. Methods 28, 207–221. doi: 10.1037/met0000423 

 John, O. P., Donahue, E. M., and Kentle, R. L. (1991). Big five inventory. J. Pers. Soc. Psychol. 60, 348–361 

 Jonas, E., Schimel, J., Greenberg, J., and Pyszczynski, T. (2002). The scrooge effect: evidence that mortality salience increases prosocial attitudes and behavior. Personal. Soc. Psychol. Bull. 28, 1342–1353. doi: 10.1177/014616702236834

 Kenny, D. A., Kaniskan, B., and McCoach, D. B. (2015). The performance of RMSEA in models with small degrees of freedom. Sociol. Methods Res. 44, 486–507. doi: 10.1177/0049124114543236

 Kyriazos, T. A. (2018). Applied psychometrics: sample size and sample power considerations in factor analysis (EFA, CFA) and SEM in general. Psychology 9, 2207–2230. doi: 10.4236/psych.2018.98126

 Lansford, J. E., Sherman, A. M., and Antonucci, T. C. (1998). Satisfaction with social networks: An examination of socioemotional selectivity theory across cohorts. Psychol. Aging 13, 544–552. doi: 10.1037/0882-7974.13.4.544 

 Lykins, E. L. B., Segerstrom, S. C., Averill, A. J., Evans, D. R., and Kemeny, M. E. (2007). Goal shifts following reminders of mortality: reconciling posttraumatic growth and terror management theory. Personal. Soc. Psychol. Bull. 33, 1088–1099. doi: 10.1177/0146167207303015 

 Maki, A., Dwyer, P. C., Blazek, S., Snyder, M., González, R., and Lay, S. (2019). Responding to natural disasters: examining identity and prosociality in the context of a major earthquake. Br. J. Soc. Psychol. 58, 66–87. doi: 10.1111/bjso.12281 

 Maxfield, M., Greenberg, J., Pyszczynski, T., Weise, D. R., Kosloff, S., Soenke, M., et al. (2014). Increases in generative concern among older adults following reminders of mortality. Int. J. Aging Hum. Dev. 79, 1–21. doi: 10.2190/AG.79.1.a 

 Maxfield, M., Pyszczynski, T., Greenberg, J., and Bultmann, M. N. (2017). Age differences in the effects of mortality salience on the correspondence Bias. Int. J. Aging Hum. Dev. 84, 329–342. doi: 10.1177/0091415016685332 

 McAdams, D. P., St, D., and Aubin, E. (1992). A theory of generativity and its assessment through self-report, behavioral acts, and narrative themes in autobiography. J. Pers. Soc. Psychol. 62, 1003–1015. doi: 10.1037/0022-3514.62.6.1003

 McCrae, R. R., and Costa, P. T. (2006). Personality in adulthood: a five-factor theory perspective. New York: Guilford Press.

 McNeish, D., and Wolf, M. G. (2023). Dynamic fit index cutoffs for confirmatory factor analysis models. Psychol. Methods. 28, 61–88. doi: 10.1037/met0000425

 McNeish, D., An, J., and Hancock, G. R. (2018). The thorny relation between measurement quality and fit index cutoffs in latent variable models. J. Pers. Assess. 100, 43–52. doi: 10.1080/00223891.2017.1281286 

 Meade, A. W., and Lautenschlager, G. J. (2004). A Monte-Carlo study of confirmatory factor analytic tests of measurement equivalence/invariance. Struct. Equ. Model. Multidiscip. J. 11, 60–72. doi: 10.1207/S15328007SEM1101_5

 Melendez, J. C., Satorres, E., and Delhom, I. (2019). Personalidad y afrontamiento. ¿Qué rasgos predicen las estrategias adaptativas? An Psicol 36, 39–45. doi: 10.6018/analesps.349591

 Metcalfe, J., and Mischel, W. (1999). A hot/cool-system analysis of delay of gratification: dynamics of willpower. Psychol. Rev. 106, 3–19. doi: 10.1037/0033-295X.106.1.3 

 Montepare, J. M. (2020). Publisher correction to: An exploration of subjective age, actual age, age awareness, and engagement in everyday. Eur. J. Ageing 17, 489–497. doi: 10.1007/s10433-020-00580-9 

 Morgan, G., Hodge, K., Wells, K., and Watkins, M. (2015). Are fit indices biased in favor of bi-factor models in cognitive ability research?: a comparison of fit in correlated factors, higher-order, and bi-factor models via Monte Carlo simulations. J. Intelligence 3, 2–20. doi: 10.3390/jintelligence3010002

 Murray, A. L., and Johnson, W. (2013). The limitations of model fit in comparing the bi-factor versus higher-order models of human cognitive ability structure. Intelligence 41, 407–422. doi: 10.1016/j.intell.2013.06.004

 Ogbonnaya, C., Babalola, M. T., Ali, M., Ren, S., Usman, M., and Wang, Z. (2024). Being aware of death: how and when mortality cues incite leader expediency versus servant leadership behaviour. J. Manag. Stud. 62, 315–349. doi: 10.1111/joms.13051

 Putnick, D. L., and Bornstein, M. H. (2016). Measurement invariance conventions and reporting: the state of the art and future directions for psychological research. Dev. Rev. 41, 71–90. doi: 10.1016/j.dr.2016.06.004 

 Pyszczynski, T., Greenberg, J., Koole, S., and Solomon, S. (2010). “Experimental existential psychology: coping with the facts of life” in Handbook of social psychology. eds. S. T. Fiske, D. T. Gilbert, and G. Lindzey (New York: Wiley), 724–760.

 Pyszczynski, T., Greenberg, J., and Solomon, S. (2000). Toward a dialectical analysis of growth and defensive motives. Psychol. Inq. 11, 301–305.

 Pyszczynski, T., Greenberg, J., Solomon, S., Arndt, J., and Schimel, J. (2004). Why do people need self-esteem? A theoretical and empirical review. Psychol. Bull. 130, 435–468. doi: 10.1037/0033-2909.130.3.435 

 Pyszczynski, T., Solomon, S., and Greenberg, J. (2015). Thirty years of terror management theory. Adv. Exp. Soc. Psychol. 52, 1–70. doi: 10.1016/bs.aesp.2015.03.001

 Rammstedt, B., and John, O. P. (2007). Measuring personality in one minute or less: a 10-item short version of the big five inventory in English and German. J. Res. Pers. 41, 203–212. doi: 10.1016/j.jrp.2006.02.001

 Rammstedt, B., Kemper, C. J., Klein, M. C., Beierlein, C., and Kovaleva, A. (2017). A short scale for assessing the big five dimensions of personality: 10 item big five inventory (BFI-10). Method. Data Anal. 7, 233–249. doi: 10.12758/MDA.2013.013

 Ramsenthaler, C., Baumann, K., Büssing, A., and Becker, G. (2022). Cross-cultural validity of the death reflection scale during the COVID-19 pandemic. Front. Psychol. 13:177. doi: 10.3389/fpsyg.2022.957177 

 Rao, L.-L., Han, R., Ren, X.-P., Bai, X.-W., Zheng, R., Liu, H., et al. (2011). Disadvantage and prosocial behavior: the effects of the Wenchuan earthquake. Evol. Hum. Behav. 32, 63–69. doi: 10.1016/j.evolhumbehav.2010.07.002

 Rapp, C., Ingold, K., and Freitag, M. (2019). Personalized networks? How the big five personality traits influence the structure of egocentric networks. Soc. Sci. Res. 77, 148–160. doi: 10.1016/j.ssresearch.2018.09.001 

 Reischer, H. N. (2021). The last chapters of life: a proposed research agenda for studying narrative identity in older adulthood. Soc. Personal. Psychol. Compass 15:e12620. doi: 10.1111/spc3.12620

 Roberts, J. R., and Maxfield, M. (2019). Mortality salience and age effects on charitable donations. Am. Behav. Sci. 63, 1863–1884. doi: 10.1177/0002764219850864

 Rott, C., and Jopp, D. (2006). Subjective well-being in centenarians. Global Ageing 4, 52–62.

 Sharma, H. K. (2011). Stress and relaxation in relation to personality. SAGE Open 1:2158244011418533. doi: 10.1177/2158244011418533

 Shi, D., Lee, T., and Maydeu-Olivares, A. (2019). Understanding the model size effect on SEM fit indices. Educ. Psychol. Meas. 79, 310–334. doi: 10.1177/0013164418783530 

 Sparrow, E. P., Swirsky, L. T., Kudus, F., and Spaniol, J. (2021). Aging and altruism: a meta-analysis. Psychol. Aging 36, 49–56. doi: 10.1037/pag0000447 

 Steenkamp, J. E. M., and Baumgartner, H. (1998). Assessing measurement invariance in cross-National Consumer Research. J. Consum. Res. 25, 78–107. doi: 10.1086/209528

 Stephan, Y. (2009). Openness to experience and active older adults’ life satisfaction: a trait and facet-level analysis. Personal. Individ. Differ. 47, 637–641. doi: 10.1016/j.paid.2009.05.025

 Vail, K. E., Juhl, J., Arndt, J., Vess, M., Routledge, C., and Rutjens, B. T. (2012). When death is good for life: considering the positive trajectories of terror management. Personal. Soc. Psychol. Rev. 16, 303–329. doi: 10.1177/1088868312440046 

 Villar, F., Serrat, R., and Pratt, M. W. (2023). Older age as a time to contribute: a scoping review of generativity in later life. Ageing Soc. 43, 1860–1881. doi: 10.1017/S0144686X21001379

 Voegeli, R., Schoop, R., Prestat-Marquis, E., Rawlings, A. V., Shackelford, T. K., and Fink, B. (2021). Differences between perceived age and chronological age in women: a multi-ethnic and multi-Centre study. Int. J. Cosmet. Sci. 43, 547–560. doi: 10.1111/ics.12727 

 Waggoner, B., Bering, J. M., and Halberstadt, J. (2023). The desire to be remembered: a review and analysis of legacy motivations and behaviors. New Ideas Psychol. 69:101005. doi: 10.1016/j.newideapsych.2022.101005

 Wei, S., He, Y., Zhou, W., Popp, J., and Oláh, J. (2021). Death reflection and employee work behavior in the COVID-19 new Normal time: the role of duty orientation and work orientation. Sustain. For. 13:11174. doi: 10.3390/su132011174

 Westerhof, G. J., and Wurm, S. (2015). Longitudinal research on subjective aging, health, and longevity: current evidence and new directions for research. Annu. Rev. Gerontol. Geriatr. 35, 145–165. doi: 10.1891/0198-8794.35.145

 Wolf, M., and McNeish, D. (2024). Dynamic: DFI cutoffs for latent variables models (version 2.0.0) [software]. Available at: www.dynamicfit.app (Accessed October 05, 2024).

 Yuan, Z., Baranik, L. E., Sinclair, R. R., Sliter, M. T., Rand, K. L., and Salyers, M. P. (2019). Memento Mori—the development and validation of the death reflection scale. J. Organ. Behav. 40, 417–433. doi: 10.1002/job.2339

 Zaleskiewicz, T., Gasiorowska, A., and Kesebir, P. (2015). The scrooge effect revisited: mortality salience increases the satisfaction derived from prosocial behavior. J. Exp. Soc. Psychol. 59, 67–76. doi: 10.1016/j.jesp.2015.03.005

 Zampella, B. J., and Benau, E. M. (2022). Delay of gratification, gender role attitudes, and death reflections predict death anxiety. Omega 89, 1142–1161. doi: 10.1177/00302228221085177 


Copyright
 © 2025 Richter. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-16-1541516-t005.jpg
Total sample Preceived age groups

younger same

Total M (SD)" 3976 (12.42) 40.14(12.33), 3973 (12.99), 36.05 (12.16), <0.001
Skewness (SE) ~0.26 (0.06) ~0.27 (0.06) ~0.15 (0.19) ~0.30 (0.20)

Kurtosis (SE) 054(0.12) 0.61(0.13) 0572 (037) ~0.05(0:39)

Alpha/Omega 0.864/0.865 0.865/0.867 0871/0.874 0.837/0.830

Motivation to help M (SD)* 5.44 (3.76) 543 (374) 559 (3.92) 5.27 (3.76) 0.749
Skewness (SE) 0.13 (0.06) 0.110:6) 0.17(0.19) 032(0.20)

Kurtosis (SE) -080(0.12) ~0.85 (0.13) 066 (0.37) ~0.49(0.39)

Alpha/Omega 0.854/0.858 0.855/0.859 0.846/0.848 0.858/0.861

Motivation to live M (SD)* 876 (3.80) 8.97(3.77), 853 (3.82), 7.05 (3.60), <0.001
Skewness (SE) ~0.53 (0.06) ~0.58 (0.06) ~051(0.19) ~033(0.20)

Kurtosis (SE) -024(0.12) ~0.15(0.13) -032(037) -057(0.39)

Alpha/Omega 0.839/0.840 0.843/0.843 0.845/0.846 077910795

Puttinglife into perspective M (SD)* 9.48 (3.43) 9.60(3.37), 9.60 (3.34), 8.11(380), <0001
Skewness (SE) ~0.59 (0.06) ~0.61(0.06) ~0.68 (0.19) ~0.19(0.20)

Kurtosis (SE) 025(0.12) 032(0.13) 078 (037) ~0.38 (039)

Alpha/Omega 0.807/0.811 0.799/0.803 0815/0.817 0.842/0.857

Legacy M (SD)? 475 (4.02) 472(398) 491 (434) 4.78 (4.10) 0839
Skewness (SE) 0.58 (0.06) 0.59 (0.06) 052(0.19) 0.54(0.20)

Kurtosis (SE) -054(0.12) ~0.50 (0.12) ~0.74(037) -0.71(039)

Alpha/Omega 0.837/0.845 0838/0.846 0.860/0.869 0.797/0.811

Connection to others M (SD)* 1134 (3.43) 1142 (338) 1L11(348) 10.83 (3.72) 0.8
Skewness (SE) ~1.04 (0.06) ~107(0.06) ~099(0.19) 0.6 (0.20)

Kurtosis (SE) 088 (0.12) 100 0.12) 0.77(037) 0.13(039)

Alpha/Omega 0.875/0.875 0.883/0.883 0827/0.829 0.856/0.856

n 1806 1481 173 152

Subscript letters indicate significant differences based on the post-hoc test.

‘Range: 0-75; *Range: 0-15, "ANOVA (Welch's Test; Post-hoc: Games-Howell),

M, mean; SD, Standard Deviation; SE, Standard Error.

George and Mallery (2021, p. 1150): Skewness: 0 = symmetrical distribution (cut off: excellent —1/+1; acceptable — 2/+2); Kurtosis (éxcess’ kurtosis): 0 = normal distribution (cut off: excellent
~1/3+1; ~2/+2 acceptable).
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Statistical test: r (Pearson); values marked in bold: r, > 0.1,
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'Dynamic Fit Index - DDM method calculated with Wolf and McNeish (2024).
df, degrees of freedom; CFI, comparative fit index; RMSEA, Root mean square error of approximation; CI, confidence interval; AIC, Akaike’ information criterion.

RMSEA [9

0,078 (0.071,0.086]
<0083

0.080 (0,072, 0.089]
<0086

0,066 [0.058, 0.074]
<0079

0,043 [0.041,0.046]

0042 [0.039,0.044]

0.041(0.038,0.043)

0.040 (0,038, 0.043]

0.039 (0.037,0.042]

% Cll

AX?

22

36.7

214

627

Adf

0330

0.013

0.164

0.000

AIC

49198

42246

378.43





OPS/images/fpsyg-16-1541516-t004.jpg
Total sample Chronical age groups

60-69
Total M (SD)" 3976 (12.42) 40.16 (1337) 39.98 (11.94) 39.14(11.72) 0289
Skewness (SE) ~0.26 (0.06) ~0.22(0.09) —0.25(0.11) ~0.35 (0.10)
Kurtosis (SE) 054(0.12) 0.34(0.19) 0.40 (021) 0.87 (020)
Alpha/Omega 0.864/0.865 0877/0.877 0.854/0.855 0.856/0.857
Motivation to help M (SD)* 544 (3.76) 5.41(4.00) 545 (371) 545 (352) 0972
Skewness (SE) 0.13(0.06) 0.22(0.09) 0.12(0.11) 000 (0.1)
Kurtosis (SE) ~0.80(0.12) -082(0.19) ~0.83(0.21) ~051(0.20)
Alpha/Omega 0.854/0.858 0.871/0.874 0.832/0.837 0.853/0.858
Motivation to live M (SD)? 876 (3.80) 9.10 (3.91), 881(375) 836 (3.68), 0.002
Skewness (SE) 03 (0.06) ~0.62(0.09) -051(0.11) ~051(0.10)
Kaurtosis (SE) ~0.24(0.12) ~0.18 (0.19) ~0.21(0.21) —0.28 (0.20)
Alpha/Omega 0.839/0.840 0.848/0.848 0.831/0831 083410835
Puttinglie into perspective M (SD)* 9.48 (3.43) 9.31(3.72) 9.65(3:27) 9.50 (323) 0250
Skewness (SE) ~059(0.06) ~0.56 (0.09) -0.55(0.11) ~061(0.10)
Kurtosis (SE) 0.25 (0.12) ~0.04(0.19) 040 (0.22) 0.42(0.20)
Alpha/Omega 0.807/0.811 0.826/0.828 0.785/0.790 0.800/0.806
Legacy M (SD) 475 (4.02) 4,86 (4.24) 451 (389) 481 (388) 0291
Skewness (SE) 0.58 (0.06) 0.59 (0.09) 0.61(0.11) 051(0.10)
Kurtosis (SE) ~054(0.12) 066 (0.19) ~0.45(0.21) -0.51(020)
Alpha/Omega 0.837/0.845 0.855/0.861 0.810/0825 0.835/0.842
Connection to others M (SD)? 1134 (3.43) 1148 (3.54), 1156 (3.32), 1001 (337), 0010
Skewness (SE) ~1.04(0.06) ~1.09 (0.09) —1.06 (0.11) ~101 (0.10)
Kurtosis (SE) 088 (0.12) 0.85(0.19) 0.88(021) 0,99 (020)
Alpha/Omega 0.875/0.875 0.878/0.879 0.876/0.878 0.868/0.868
n 1806 670 524 612

Subscript letters indicate significant differences based on the post-hoc test.
‘Range: 0-75; *Range: 0-15, "ANOVA (Welch's Test; Post-hoc: Games-Howell),
M, mean; D, Standard Deviation; SE, Standard Error.
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