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Background: The global COVID-19 pandemic confronts people with their

fragility, vulnerability, and mortality. To date, scales to measure death

awareness mainly focus on the anxiety-provoking aspect of mortality cues.

This study aims to cross-culturally adapt and validate the Death Reflection

Scale (DRS), a scale for measuring positive, growth-oriented cognitions of life

reflection and prosocial behavior following confrontation with the finiteness

of life.

Materials and Methods: The Death Reflection Scale was translated and

adapted in a multi-step process to the German language. In this anonymous,

cross-sectional, online survey at a large university in Germany, students,

healthcare professionals (HCP) and other staff completed the DRS alongside

comparison measures. Multi-group confirmatory factor analysis was used to

assess configural, metric, and scalar measurement equivalence across four

age and occupational groups. Convergent/divergent validity testing was done

via Spearman correlations.

Results: 1,703 participants provided data for a response rate of ∼5%. 24% of

respondents were HCP, 22% students. Confirmatory factor analysis showed

a higher-order structure of the DRS with a strong general factor and the

originally proposed five subscales (CFI 0.945, SRMR 0.045, RMSEA 0.055).

Multi-group CFA showed partial metric equivalence across age groups and

partial scalar invariance across occupational groups. Non-invariant scales

were the Motivation to live, Putting life into perspective, and Legacy subscales.

In the convergent validity testing, two hypotheses were fully confirmed,

two partially and four were not confirmed. Experiencing a propensity for

increased contemplation and life reflection during the pandemic together

with spirituality showed correlations of moderate to large size to the DRS and

its subscales (Spearman’s rho ranging from 0.31 to 0.52).
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Conclusion: Further conceptual work for death awareness to explore the

construct’s stability in different population groups needs to be undertaken.

However, the DRS can be mostly used to assess positive and growth-oriented

aspects of death awareness and death reflection which may be an important

avenue when developing counseling and support interventions for groups

experiencing a high burden during the pandemic.

KEYWORDS

COVID-19 pandemic, death awareness, death reflection, life satisfaction,
measurement invariance, cross-cultural validity

Introduction

Since the Spanish Flu in 1918, there has been no other virus
disease in the past century with such a wide spread and such high
an impact on all societies around the globe like SARS-CoV-2.
COVID-19 poses a direct threat to people’s life, health, economic
welfare and thus their bio-psycho-social wellbeing (Bao et al.,
2020). The pandemic confronts people in modern society with
their fragility, vulnerability and ultimately their own mortality,
either by being directly affected through infection, the infection
of family members and friends or COVID-related death anxiety.
While the past months have shown the widespread adoption
of public health measures and vaccine development to control
this infectious disease, prediction models point toward the
persistence of SARS-CoV-2 as an endemic virus with seasonal
epidemic peaks (Skegg et al., 2021; Telenti et al., 2021). COVID-
19 presents as a disease with which societies have to learn to
live, thus demonstrating the need to address the psychological
aftermath of the pandemic (Heath et al., 2020; Skegg et al., 2021).

Epidemics and pandemics have been associated with
detrimental consequences for the mental health of individuals,
especially for healthcare professionals (HCP; Maunder et al.,
2006; Batra et al., 2020; Schwartz et al., 2020; Temsah et al.,
2020). Recent social surveys also demonstrated the high negative
impact on adolescent and young adults or the university student
population (Cielo et al., 2021; Kohls et al., 2021; Matos Fialho
et al., 2021; Voltmer et al., 2021). Meta-analytical evidence
points toward a high prevalence of post-traumatic symptoms
and disorders for anxiety, depression, stress, post-traumatic
stress syndrome, and burnout (Salari et al., 2020; Fan et al.,
2021; Kunzler et al., 2021; Salehi et al., 2021; Zhao et al.,
2021). However, these adverse effects on psychological health
do not always occur after traumatic experiences (Tedeschi and
Calhoun, 2004; Ramos and Leal, 2013; Hyun et al., 2021).
Positive emotional states and growth with a quick recovery
from trauma have been linked to constructs such as resilience,
benefit finding (Tedeschi and Calhoun, 2004), meaning making
(Park et al., 2008), and associated coping strategies (Tedeschi
and Calhoun, 1996, 2004). Within the German context, positive

changes during the pandemic in terms of a stronger reflection
on personal priorities, goals, life philosophy as well as a higher
awareness of relationships have been reported in various cancer
and general population samples (Büssing et al., 2020a,b, 2021a,
2021b, 2021c).

Anxiety-provoking mortality cues as present in the
pandemic may therefore not always lead to negative adaptive
reactions in the individual. Contrary to the prevailing Terror
Management Theory within social psychology (Solomon et al.,
1991), which focuses solely on negative cognitions following
mortality cues leading to self-protective actions and intergroup
conflict via worldview defense (Greenberg et al., 1990; Solomon
et al., 1991; Curşeu et al., 2021), researchers have also pointed
toward the positive and growth-oriented mindset of death
contemplation and reflection which may also foster prosocial
actions (Yuan et al., 2019). To specifically study cognitions
that may buffer the negative effects of death-related cues, Yuan
et al. (2019) developed the Death Reflection Scale, a measure
to determine positive aspects of death awareness, reflecting on
life in relation to its finite nature like in the Stoic memento
mori philosophy. The Death Reflection Scale thus opposes the
main tenets of Terror Management Theory, namely that death-
related cognitions are always anxiety-provoking and will lead
to self-protective actions; also postulating that prosocial actions
through death awareness are possible (Cozzolino et al., 2004;
Cozzolino, 2006; Lykins et al., 2007; Grant and Wade-Benzoni,
2009). The scale has been validated in students, firefighters
(Yuan et al., 2019) and the general population (Curşeu et al.,
2021) where it has been found to measure aspects of positive
death awareness distinct from death anxiety and life satisfaction
(Yuan et al., 2019; Curşeu et al., 2021).

While instruments for measuring the death anxiety aspect
are available in the German language (Klug, 1997), there is
no similar death awareness/reflection scale available. The scale
would help explain the positive changes documented in a
variety of populations during the COVID-19 pandemic (Büssing
et al., 2020a,b, 2021a, 2021b, 2021c) and thus provide a tool
for growth-oriented interventions. Comparison measures for
validity assessment were taken from these research studies due
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to their COVID-specific nature and their equilibrium in eliciting
positive as well as negative changes/aspects. Furthermore, we
chose indicators to measure the mortality salience of COVID-
19 for each individual (i.e., witnessing deaths due to COVID-19
infections among family and friends) to understand whether
death reflection is correlated with death awareness during the
pandemic. Given the samples involved in the initial validation
of the Death Reflection Scale in pre-pandemic years, the
replicability of the latent construct and its potentially positive
consequences in specialist workforces which experienced a
direct confrontation with COVID-19 related deaths needs to be
tested to further develop its incremental validity. Specifically,
we are interested in whether the death reflection scale with
its positive construct of death awareness shows invariance for
age and occupational groups as has been found for the related
construct of death anxiety according to terror management
theory (Cicirelli, 2002; Pierce et al., 2007; Russac et al., 2007;
Grant and Wade-Benzoni, 2009; Chopik, 2017; Zhong et al.,
2021; Zampella and Benau, 2022).

The present study aims to (1) translate and adapt the Death
Reflection Scale from English into German and explore its cross-
cultural comparability and face validity, (2) evaluate the validity
and reliability of the German version of the Death Reflection
Scale in a large sample of university members and healthcare
professionals, and (3) determine its measurement invariance
across age and occupational groups.

Materials and methods

Translation and modification
procedure

This study used a multi-step, explorative and cross-sectional
study design. The translation and cultural adaptation followed
commonly accepted standards as proposed by international
outcome measures associations (Wild et al., 2005; Kulis
et al., 2017). Several questionnaires focusing on death anxiety
following mortality cues have been developed within the
German language context (for example, Klug, 1997), thus
providing wording options as a basis for the translation. The
six-step process of translation was therefore shortened to
the forward-backward translation procedure with subsequent
expert review, omitting cognitive interviews. Instead, we focused
on psychometric testing of equivalence in a large sample
comprising occupational groups not included in the original
validation study (Yuan et al., 2019).

Two independent, native German speakers from
different backgrounds (palliative care/psychology and
philosophy/theology, both proficient and fluent in English)
forward translated the Death Reflection Scale. Two native
English speakers with a nursing and epidemiology background,
blinded to the original English version, backtranslated the scale.

All discrepancies were discussed with a third independent
researcher not involved in the translation at both stages.
A record of all items and aspects challenging equivalence
was kept and discussed in the subsequent expert review.
The multidisciplinary focus group (n = 5) included experts
from palliative care, theology, rehabilitation psychology and
nursing to discuss cultural equivalence of key concepts. The
topic guide was based on the Cultural Equivalence Model for
Translating and Adapting Instruments (Chavez and Canino,
2005), comprising conceptual, content, semantic and technical
aspects of equivalence. Changes made during this process were
specified according to the criteria proposed by Koller et al.
(2012). The consolidated version of the Death Reflection Scale
was then pre-tested in ten survey participants, with further
alterations to phrasing being made for two items. The final
version was included in the survey for psychometric testing.

Participants and procedures

This validation is part of a larger, single-center, prospective
online survey research project focusing on wellbeing and
perceived changes in university students and staff during the
Coronavirus pandemic (see study details in the German Registry
of Clinical Studies, no. DRKS00023789). A convenience sample
was recruited from March to June 2021 during the third wave of
the COVID-19 pandemic in Germany. All study measures were
administered via the online survey tool platform LimeSurvey R©

(Version 3.22.27) (LimeSurvey Project Team, 2021). Inclusion
criteria were: age ≥18 years, being a registered student or
working with at least a part-time contract at the university
or one of its affiliated institutions, and possessing an up-to-
date email address (as an indicator of membership) and being
sufficiently fluent in German to complete the survey. This
study was conducted according to principles outlined in the
Declaration of Helsinki 2013 (Mastroleo, 2016). The Ethics
Committee of Albert-Ludwigs-Universität Freiburg, Germany
(No. 20-1160) approved the study. The survey was completely
anonymously with only categorized socio-demographic details
being collected.

Measures

Sociodemographic data and information on
coronavirus infections

Sociodemographic data, including age group, gender,
religious affiliation, university department and occupational
group, living situation (being partnered/not living alone,
living alone), and whether or not respondents had children
were collected. The infection status of each participant and
whether deaths due to Coronavirus disease had been observed
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among family, friends or acquaintances were asked at the
beginning of the survey.

Death Reflection Scale
The Death Reflection Scale is a 15-item measure with items

eliciting how people reflect on life in relation to its finite nature.
The five subscales (a) Motivation to help (altruistic and prosocial,
helpful behavior, i.e., “When I think about death, I feel a strong
urge to help other people”), (b) Motivation to live (pursuing
goals in life, trying new things; i.e., “When I think about death, I
make plans for my life”), (c) Putting life in perspective (a more
relaxed attitude toward stressful or irritating experiences; i.e.,
“When I think about death, I can let go of the little problems”),
(d) leaving a personal Legacy (i.e., “When I think about death,
I reflect on how I will be remembered”), and (e) Connection
to others (spending time and expressing feelings toward loved
ones and friends; i.e., “When I think about death, I want to
spend more time with the people I care about”). (Dis)agreement
is rated on a six-point scale. The DRS was initially validated
in a sample of students and firefighters and showed good
psychometric properties (Yuan et al., 2019). Cronbach’s alpha
ranged from 0.73 to 0.87 for the five subscales (Yuan et al., 2019).
The five-factor model provided a better fit than a model with
a higher-order factor subsuming the five factors despite six of
the ten correlations among latent factors being in the high range
(r > 0.50) (Yuan et al., 2019). The lowest correlations among
the five dimensions range from 0.14 (between Putting life into
perspective and Legacy) to 0.48 (between Legacy and Connection
to others). A subsequent confirmatory factor analysis of the DRS
has used a higher-order factor model to compute an average
item score (Curşeu et al., 2021).

Life satisfaction and wellbeing
Life satisfaction was measured with the 12-item Brief

Multidimensional Life Satisfaction Scale (BMLSS; Büssing et al.,
2009, 2020b), assessing satisfaction with different areas of life
(personal life, friends and social life, work life, general situation,
financial situation, and health) on a seven-point (dis)agreement
scale. It has been validated in a sample of older and chronically ill
adults (Büssing et al., 2009), showing good internal consistency,
convergent and discriminant validity. Cronbach’s alpha for
the scale is 0.87.

Subjective well-being was assessed via the five-item
generic World Health Organization Well-being Index (WHO-
5; Bech et al., 2003), a measure derived from mental health
questionnaires and scales. The five items are: “Over the past
2 weeks, (1) I have felt cheerful and in good spirits; (2) I have
felt calm and relaxed; (3) I have felt active and vigorous; (4)
I woke up feeling refreshed and rested; (5) my daily life has
been filled with things that interest me.” All items are rated on
a 6-point scale. Raw sum scores can be converted to a 0–100
(maximum wellbeing) scale. The validity, responsiveness and
diagnostic validity of the WHO-5 have been demonstrated in

several studies (Bech et al., 2003; Löwe et al., 2004; Krieger et al.,
2014; Topp et al., 2015). Cronbach’s alpha for the WHO-5 is 0.85.

COVID-19 related stressors and perceived
changes

Stressors during the COVID-19 pandemic in the form of
perceived restrictions in daily life, feeling under pressure or
stressed, feeling anxious or insecure, feeling lonely or socially
isolated and being worried due to one’s financial-economic
situation were assessed via five numerical rating scales ranging
from 0 – “not at all” to 100 – “very strong” (Büssing et al.,
2020a). These scales have been shown to have good internal
consistency and good convergent validity (Büssing et al., 2020a).
Cronbach’s alpha was 0.78.

Changes in attitudes and behaviors during the pandemic
were assessed via a 35-item modified Perception of Change
Questionnaire (PCQ; Büssing et al., 2020a,b, 2021c). Items
in the PCQ focus on changes in the following areas:
(a) Nature/Silence/Contemplation (7 items, Cronbach’s alpha:
0.83); (b) Spirituality (4 items of originally 5 items, Cronbach’s
alpha: 0.87); (c) Relationships (5 items from the original 6
items, Cronbach’s alpha: 0.77); (d) Reflection on life (3 items;
Cronbach’s alpha: 0.68); (e) Digital media usage (3 items;
Cronbach’s alpha: 0.77); (f) Restrictions in life (5 items instead
of the original 3, Cronbach’s alpha: 0.77). The validity of the
questionnaire has been demonstrated in a series of studies
(Büssing et al., 2020a,b, 2021c).

The measure was extended by a 7-item new subscale
“Memento mori” (Cronbach’s alpha: 0.83) including items of
COVID-related death anxiety with feelings of insecurity due
to witnessed deaths, feeling unsettled by the high number
of deaths, being afraid of catching the disease, or thinking
about one’s own death in the pandemic. We aimed to capture
specific cognitive/appraisal (i.e., worry, perceived threat), and
emotional (i.e., anxiety) aspects based on the psychological
anxiety and coping literature (Lazarus, 1993; Ohman, 2000).
Following the distinction between state and trait, the items refer
to an acute feeling of unpleasant arousal and not measuring
the general disposition of fear of death and dying. Due to
the lack of COVID-related death anxiety scales at the time of
designing the study, we adapted items from available death
anxiety questionnaires (emotional aspects, Templer et al., 1971;
Neimeyer, 1997/1998) coupled with COVID-specific mortality
salience aspects (Sliter et al., 2014; Rossi et al., 2020). At the time
of study design, no COVID-specific mortality salience scale had
been developed. This 7-item subscale has not been tested for
validity/reliability.

Indicators of spirituality
The seven-item Awe/Gratitude scale (GrAw-7) measures

the perceptive aspects of secular spirituality (nature or specific
situations inspiring awe and subsequent feelings of gratitude)
that have been found to be relevant to less or non-religious
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persons (Büssing et al., 2018). All items are scored on a 4-point
scale ranging from 0 – “never” to 3 – “regularly,” combined
for a total transformed sum score (maximum: 100). This scale
has been shown to have good psychometric properties (Büssing
et al., 2018). Cronbach’s alpha was 0.84.

Statistical analysis

All statistical analyses were done in R v.4.0.4 (R Core Team,
2020) and mainly used the lavaan (Rosseel, 2012) and psych
packages (Revelle, 2020).

Sociodemographic and psychological measures are
presented descriptively according to age and occupational
groups. We tried to replicate the originally proposed factor
model (Yuan et al., 2019) in a series of nested confirmatory
factor models (CFA) using random draws from the sample.
Given the ordered and non-normal nature of the items in the
DRS, we used the Yuan-Bentler estimator with robust standard
errors and additionally bootstrapped fit statistics (Rosseel,
2012). Due to exclusion of withdrawals and the nature of the
survey setup, there were no missing data. We contrasted the
original five-factor model with a model with correlated errors
and a higher-order factor analytical model (Curşeu et al., 2021).
Goodness-of-fit indices were: Comparative Fit Index (CFI,
<0.090), the Tucker-Lewis Index (TLI, <0.090), Root Mean
Square Error of Approximation (RMSEA, <0.05), and the
Standardized Root Mean Square Residual (SRMR, <0.08) (Hu
and Bentler, 1999). Competing models were also compared
via Akaike’s Information Criterion (AIC) and the Bayesian
Information Criterion (BIC), with smaller values indicating
comparatively better fit.

Measurement invariance across age and occupational
groups was tested via multi-group CFAs (Horn and McArdle,
1992; Meredith, 1993; Byrne, 2008, 2012; Brown, 2015). This
four-step procedure poses increasingly restrictive assumptions
on measurement equivalence. First, configural equivalence as
the basic level of invariance explores whether the construct
has the same meaning (factorial structure) in different groups.
Next, metric equivalence tests constraints on factor loadings
to be equal across group to establish a common metric. Scalar
invariance hypothesizes that both factor loadings and intercepts
are equal across groups. The highest level of invariance is
found with strict invariance which requires factor loadings,
intercepts, and residual variances to be invariant across groups.
Partial invariance may be found by relaxing some constraints
when some non-invariant parameters are encountered (Byrne
et al., 1989). Nested models were compared via chi-square
difference tests (1X2; Cheung and Rensvold, 2002; Byrne,
2012) and change in CFI (1CFI) of less than 0.01 (Cheung
and Rensvold, 2002). The sample size of 1,703 is well over
the recommended upper target of 1,000 participants as per
Meade and Lautenschlager’s (2004) recommendations based

TABLE 1 Socio-demographic information (n = 1,703).

n %

Gender

Men 436 25.6

Women 1,267 74.4

Age group

<30 years 631 37.1

31–40 years 346 20.3

41–50 years 282 16.6

51–60 years 342 20.1

>60 years 102 5.9

Religious affiliation

Christian 1,054 61.9

Other 39 2.3

None 603 35.4

Missing 7 0.4

Department/Faculty

Humanities 187 11.0

Behavioral sciences, legal studies, economics 104 6.1

Biology, chemistry, physics, environmental sciences 174 10.2

Technology, computer science 63 3.7

Medicine 943 55.4

Administration 187 11.0

Other university departments 42 2.5

Missing 3 0.2

Occupational group

Student 372 21.8

Research 287 16.9

Healthcare professional 407 23.9

Administration, IT, support, library 426 25.0

Laboratory 92 5.4

Other 119 7.0

Marital status

Living with partner 1,061 62.3

Living alone 580 34.1

Missing 62 3.6

Children

Yes 704 41.3

Missing 1 0.1

Tested for Coronavirus infection

Yes, positively tested 79 4.6

Yes, negatively tested 1,055 61.9

Not tested 569 33.5

Witnessed deaths due to Coronavirus

Yes 336 19.7

Missing 11 0.6

Irritated or unsettled by conflicting and
inconsistent statements about danger/course of
Coronavirus infections in the public media

Not at all 707 41.5

A little 694 40.8

Somewhat 261 15.3

Very much 41 2.4
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on simulations exceeding 12 items in a scale. Due to small
group size and the anonymized data collection of occupational
groups in broad categories, measurement invariance testing for
occupational groups only included students, researchers, HCPs,
and administrative staff and excluding laboratory and other
(unspecified) occupation.

Convergent/divergent validity was evaluated by Spearman
correlations (non-normal and skewed distributions) and
biserial rank correlations (for binary variables and DRS)
with bootstrapped standard errors. We tested the following
hypotheses:

1. (H1a and b) Personal COVID-19 infection or having
witnessed related deaths will show a small positive
correlation to the DRS total score and all subscale scores
(Curşeu et al., 2021) (convergent validity).

2. (H2) Female gender will be positively moderately
associated with Motivation to help, Motivation to live, and
Putting life into perspective (Mazza et al., 2020; Curşeu
et al., 2021; Hyun et al., 2021) (convergent validity).

3. (H3) COVID-related death anxiety will be positively and
at least moderately associated with the DRS total score and
all subscale scores (Yuan et al., 2019; Curşeu et al., 2021)
(convergent validity).

4. (H4) Perceiving restrictions in daily life as a burden
will be negatively associated with the DRS total
score and its subscale scores (Curşeu et al., 2021)
(discriminant validity).

5. (H5) Death reflection will be negatively moderately
associated with items measuring negative mood or stress
(Curşeu et al., 2021) (discriminant validity).

6. (H6) Reporting more contemplation and reflection on life
due to COVID-19 will be positively moderately associated
with the DRS and its subscales (Büssing et al., 2020a,b,
2021a,b,c) (convergent validity).

7. (H7) Spirituality and reporting faith as a source of support
will be positively associated with the DRS total score,
Motivation to help, Motivation to live, and Putting life
into perspective (convergent validity), but not to Legacy
and Connection to others (Büssing et al., 2020b, 2021b)
(discriminant validity).

TABLE 2 The Death Reflection Scale items and scale descriptives in different age groups.

Total
(N = 1,703)

Age
<30 years
(n = 631)

Age
31–40 years

(n = 346)

Age
41–50 years

(n = 282)

Age
>50 years
(n = 444)

DRS subscales M (SD) M (SD) M (SD) M (SD) M (SD) X2 p

Motivation to help 7.11 (4.2) 7.92 (4.1) 6.73 (4.1) 6.72 (4.1) 6.49 (4.2) 39.6 0.000

Skewness −0.14 −0.31 −0.10 0.00 −0.02

Kurtosis (SE) −0.81 (0.1) −0.65 (0.2) −0.89 (0.2) −0.75 (0.2) −0.88 (0.2)

Alpha 0.87 0.86 0.87 0.84 0.87

Motivation to live 7.89 (4.1) 8.98 (3.8) 7.67 (4.3) 7.11 (3.8) 7.00 (4.0) 78.5 0.000

Skewness −0.25 −0.47 −0.12 −0.18 −0.10

Kurtosis (SE) −0.68 (0.1) −0.30 (0.2) −0.85 (0.2) −0.68 (0.2) −0.79 (0.2)

Alpha 0.84 0.82 0.88 0.80 0.82

Putting life into perspective 6.09 (4.2) 5.31 (4.0) 5.79 (4.3) 6.59 (4.2) 7.13 (4.3) 55.8 0.000

Skewness 0.22 0.50 0.27 0.09 −0.12

Kurtosis (SE) −0.85 (0.1) −0.54 (0.2) −0.85 (0.2) −0.82 (0.3) −0.88 (0.2)

Alpha 0.88 0.88 0.90 0.85 0.87

Legacy 5.75 (4.5) 6.96 (4.5) 5.16 (4.3) 5.27 (4.3) 4.80 (4.2) 75.0 0.000

Skewness 0.37 0.02 0.68 0.44 0.59

Kurtosis (SE) −0.89 (0.1) −1.05 (0.2) −0.36 (0.2) −0.77 (0.3) −0.62 (0.2)

Alpha 0.85 0.84 0.86 0.83 0.86

Connection to others 10.44 (4.2) 10.75 (3.9) 10.50 (4.1) 10.48 (4.3) 9.94 (4.6) 4.6 0.201

Skewness −0.96 −1.04 −0.94 −1.03 −0.78

Kurtosis (SE) 0.13 (0.1) 0.61 (0.2) 0.11 (0.2) 0.21 (0.3) −0.49 (0.2)

Alpha 0.90 0.88 0.88 0.90 0.93

Total score 7.46 (2.9) 7.98 (2.8) 7.17 (2.9) 7.23 (2.9) 7.07 (3.0) 33.4 0.000

Skewness −0.50 −0.62 −0.36 −0.47 −0.45

Kurtosis (SE) −0.06 (0.1) 0.40 (0.1) −0.42 (0.2) 0.00 (0.2) −0.30 (0.1)

Omega 0.74 0.69 0.70 0.71 0.70

DRS, Death Reflection Scale; SD, standard deviation; SE, standard error; y, years.
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8. (H8) Life satisfaction shows at least small positive
correlations to the DRS total score and Connection to others
(Yuan et al., 2019) (convergent validity), but not the other
subscales (discriminant validity).

Results

Sample characteristics

Sociodemographic information is presented in Table 1. Of
2,083 respondents (out of 40,075 potential respondents at the
university and its medical center), 1,703 provided complete
responses to the Death Reflection Scale items. The response rate
is 4.71%. Respondents were mostly female and under the age of
40. Twenty-two percent of the sample are students. Over 50%
are HCP. When comparing the demographic information with
reported distributions (Albert-Ludwigs University Freiburg,
2021), under-sampling was mainly present for students from all
departments and for male administrative staff in the economics,
natural sciences and medical departments. Over-sampling was
present for female research and administration staff in all
university departments.

Sociodemographic information as well as descriptive
statistics on scales and subscales can be found in the
Supplementary Appendix 1.

Forward-backward translation

The completed and consolidated German translation of
the Death Reflection Scale can be found in Supplementary
Appendix 2. When reviewing discrepancies, problems were
noted with item #8 (“I am able to stop sweating the small
stuff”) and item #10 (“I think about what legacy I will have
left behind”). Both items use English colloquialisms that do not
have a direct correspondence in the Germany language. Both
items were also discussed regarding their conceptual overlap
with surrounding items from the respective subscale (i.e., item
#7 “I can let go of the little problems” and item #8). Problems
were also noted with translating the names of the Putting life into
perspective and Legacy subscales into German. Consensus was
reached on the final translation at the end of the expert review
focus group with two more changes being made to item #7 and
#8 in the pre-testing.

Item statistics and distributional
properties

Item and scale descriptives for the DRS total score and
its subscales are shown in Tables 2, 3 (separately for age and

occupational groups). Distributions of subscales across groups
are shown in Supplementary Appendix 3, Supplementary
Figures 1, 2. Further differences in subscales of measures other
than the DRS among age and occupational groups are shown in
Supplementary Appendix 4, 5. Legacy consistently shows the
lowest scale means in the total and subsamples. Connection to
others presents with the highest scale means, also across groups.
Discrepancies in the item responses across age and occupational
groups are present for subscales except for Connection to
others in age groups.

Confirmatory factor analysis and
measurement equivalence

Goodness-of-fit of CFA models is contrasted in Table 4.
Standardized factor loadings for the final higher-order factor
model are shown in Table 5, further information on models
is shown in Supplementary Appendix 6. A unidimensional
model (all 15 items loading on one factor) was contrasted with
the original five-factor solution, a second-order model and a
higher-order model (bifactor model: all items loading onto a
general factor and loading onto their respective subscale with
no correlations between subscales). Despite all models showing
some extent of absolute misfit, the higher-order model showed
the best relative, acceptable fit with an RMSEA of 0.055 (90%
CI of 0.050, 0.060, not significant; recommended cut-off: <0.05
to 0.08), a CFI of 0.945 (recommended cut-off: >0.90), an
SRMR of 0.045 (recommended cut-off: <0.08) and the lowest
AIC and BIC values among the models. Factor loadings for the
general factor ranged from 0.30 (item #9, “I am less stressed
about the things that are bothering me”) to 0.66 (item #14, “I
want to tell the people I care about how I feel about them”).
Cronbach’s alpha was at a minimum of 0.84 for Motivation to
live. The total score had an omega of 0.74. Alpha differed in age
and occupational groups by a maximum of 10 decimal points
(Tables 2, 3). Omega for the total score was poorest in those
being 31–40 years old and in HCPs.

The results from multi-group equality testing are presented
in Table 6. For both comparisons, full invariance was not
reached. For the different age groups, full metric invariance
(weakest level of invariance) with the construct having the
same meaning across age groups was not reached (as indicated
by the significant Yuan-Bentler X2 test). By freeing item #6
(“I am motivated to try new things”) on Motivation to live,
partial metric invariance was obtained. Item #6 thus shows non-
invariant factor loadings across age groups. Also freeing item
#9 (“I am less stressed about the things that are bothering me,”
Putting life into perspective) and item #12 (“I reflect on how I
will be remembered,” Legacy) resulted in better model fit for
partial metric equivalence. Item #6 had the lowest factor loading
in 41–50-year-olds, the highest in the 50 + group. Item #9
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had the lowest loading for <30-year-olds, the highest in 41–50-
year-olds. Even with the less constrained model, partial scalar
invariance could not be reached.

For the different occupational groups, partial scalar
invariance, a medium level of equivalence, was reached (see
Table 6). While metric invariance (equal factor loadings across
occupational groups) was present, freeing the intercepts of items
#10, #11, #12 (Legacy) indicated students using the answer
scale of these items in a different way. Equal item intercepts
are necessary for assessing mean differences across groups

which is only supported for four of the five subscales of
the DRS (Model 3a).

Convergent and discriminant validity

Table 7 documents the associations for
convergent/divergent validity testing. Two hypotheses were
confirmed (H6, H7), two partially confirmed (H3, H5), and
four were not confirmed (H1, H2, H4, H8). Spirituality

TABLE 3 The Death Reflection Scale items and scale descriptives in different occupational groups.

Total*
(N = 1,492)

Student
(n = 372)

Research
(n = 287)

HCP
(n = 407)

Admin
(n = 426)

DRS subscales M (SD) M (SD) M (SD) M (SD) M (SD) X2 p

Motivation to help 7.19 (4.2) 8.32 (3.9) 6.68 (4.3) 6.75 (4.2) 6.95 (4.1) 38.5 0.000

Skewness −0.15 −0.42 −0.12 0.01 −0.08

Kurtosis (SE) −0.8 (0.1) −0.46 (0.2) −0.99 (0.3) −0.82 (0.2) −0.78 (0.2)

Alpha 0.88 0.88 0.89 0.85 0.89

Motivation to live 7.90 (4.0) 8.97 (3.8) 7.20 (4.2) 7.66 (3.9) 7.68 (3.9) 36.9 0.000

Skewness −0.26 −0.48 −0.27 −0.14 −0.15

Kurtosis (SE) −0.64 (0.1) −0.34 (0.2) −0.85 (0.3) −0.64 (0.2) −0.67 (0.2)

Alpha 0.83 0.82 0.88 0.80 0.82

Putting life into perspective 6.03 (4.2) 5.27 (4.1) 5.75 (4.2) 6.49 (4.3) 6.46 (4.3) 23.3 0.000

Skewness 0.23 0.54 0.23 0.08 0.11

Kurtosis (SE) −0.86 (0.1) −0.45 (0.2) −0.96 (0.3) −0.93 (0.2) −0.87 (0.2)

Alpha 0.88 0.88 0.90 0.85 0.87

Legacy 5.87 (4.5) 7.38 (4.5) 5.20 (4.4) 5.7 (4.5) 5.1 (4.2) 61.7 0.000

Skewness 0.36 −0.12 0.51 0.45 0.60

Kurtosis (SE) −0.91 (0.1) −1.05 (0.2) −0.72 (0.3) −0.78 (0.2) −0.53 (0.2)

Alpha 0.86 0.84 0.86 0.83 0.86

Connection to others 10.45 (4.2) 10.46 (3.9) 9.35 (4.6) 11.05 (4.2) 10.63 (4.0) 31.3 0.000

Skewness −0.96 −0.91 −0.69 −1.18 −0.95

Kurtosis (SE) 0.15 (0.1) 0.45 (0.2) −0.6 (0.3) 0.61 (0.2) 0.12 (0.2)

Alpha 0.90 0.88 0.88 0.90 0.93

Total score 7.49 (2.9) 8.08 (2.8) 6.83 (3.1) 7.54 (2.8) 7.37 (2.8) 26.4 0.000

Skewness −0.49 −0.51 −0.54 −0.52 −0.35

Kurtosis (SE) −0.04 (0.1) 0.12 80.1) −0.37 (0.2) 0.02 80.19 −0.19 (0.1)

Omega 0.70 0.70 0.74 0.66 0.69

*The following occupational groups were omitted from this analysis: Laboratory staff (n = 92), other (belonging to another, not further specified occupational group; n = 119).
Admin, Administrative, IT, library support staff; DRS, Death Reflection Scale; HCP, healthcare professional; SD, standard deviation; SE, standard error.

TABLE 4 Comparison of different factor analytical baseline models for the DRS.

X2(df ) RMSEA [90% CI] CFI SRMR AIC BIC

Unidimensional model 4242 (90)* 0.165 0.160, 0.169 0.407 0.147 88682 88845

5-factor model 598.2 (80)* 0.062 0.057, 0.066 0.926 0.039 80927 81144

Second-order model 618.4 (85)* 0.061 0.056, 0.065 0.924 0.051 80990 81181

Higher-order model (Bifactor model) 463.4 (75)* 0.055 0.050, 0.060 0.945 0.045 80814 81058

*X2 test statistically significant.
AIC, Akaike’s information criterion; BIC, Bayesian (Schwartz) information criterion; CFI, comparative fit index; CI, confidence interval; df, degrees of freedom; DRS, Death Reflection
Scale; RMSEA, Root mean square error of approximation; SRMR, standardized root mean square residual.
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TABLE 5 Confirmatory factor analysis for a higher-order factor solution for the total sample.

When I think about death.... G F1 F2 F3 F4 F5

1. I feel like I should do more for the world. 0.54 0.54

2. I feel a strong urge to help other people. 0.58 0.72

3. I want to be a more generous person. 0.64 0.53

4. I make plans for my life. 0.60 0.52

5. I reflect on the things I still want to do. 0.65 0.57

6. I am motivated to try new things. 0.58 0.44

7. I can let go of the little problems. 0.39 0.77

8. I am able to stop sweating the small stuff. 0.36 0.86

9. I am less stressed about the things that are bothering me. 0.30 0.68

10. I think about what legacy I will have left behind. 0.54 0.45

11. I reflect on whether people will think of me after death. 0.39 0.81

12. I reflect on how I will be remembered. 0.49 0.76

13. I want to spend more time with the people I care about. 0.64 0.63

14. I want to tell the people I care about how I feel about them. 0.66 0.57

15. I want to spend more time with my family. 0.56 0.61

Fit indices

Yuan-Bentler X2 (df) 463.4 (75)

RMSEA [90% CI] 0.055 [0.050–0.060]

CFI 0.945

SRMR 0.045

CFI, comparative fit index; CI, confidence interval; df, degrees of freedom; F1–F5, Factors 1–5; G, general factor; RMSEA, root mean square error of approximation; SRMR, standardized
root mean square residual.

TABLE 6 Goodness-of-fit indices for measurement invariance models for the five-factor higher-order Death Reflection Scale.

n = 1,703 YB X2 df X2/df CFI RMSEA [90% CI] SRMR 1X2 1df p < 0.01 1CFI AIC

Age group invariance (4 groups)

Model 1: Configural invariance 940.5 320 2.94 0.935 0.057 [0.051, 0.062] 0.044 – – – – 80590

Model 2: Full metric invariance 993.6 350 2.84 0.936 0.049 [0.044, 0.054] 0.046 53.10 30 0.006 0.001 80583

Model 2a: Partial metric invariance 959.8 341 2.81 0.936 0.051 [0.046, 0.056] 0.043 19.29 21 No 0.001 80586

Model 3: Scalar invariance 1053.3 381 2.86 0.932 0.050 [0.045, 0.055] 0.046 93.52 30 0.000 0.004 80617

Model 3a: Partial scalar invariance 1035.3 381 2.72 0.932 0.052 [0.047, 0.057] 0.045 75.51 30 0.000 0.004 80621

Model 4: Strict invariance 1354.9 395 3.43 0.907 0.060 [0.055, 0.065] 0.046 267.86 14 0.000 0.016 80855

Occupational group invariance

Model 1: Configural invariance 891.1 320 2.78 0.959 0.059 [0.053, 0.065] 0.043 – – – – 70413

Model 2: Metric invariance 940.5 350 2.69 0.958 0.052 [0.047, 0.058] 0.045 49.39 30 No 0.001 70403

Model 3: Scalar invariance 1002.1 380 2.64 0.956 0.053 [0.048, 0.058] 0.047 61.60 30 0.004 0.002 70404

Model 3a: Partial scalar invariance 977.67 371 2.63 0.955 0.052 [0.047, 0.058] 0.046 37.17 21 No 0.003 70409

Model 4: Strict invariance 1186.5 395 3.00 0.943 0.073 [0.068, 0.078] 0.047 184.36 24 0.000 0.012 70559

AIC, Akaike’s information criterion; CFI, comparative fit index; df, degrees of freedom; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual;
YB, Yuan Bentler X2 .

(H7) and a propensity for increased contemplation and
reflection in life (H6) showed mostly moderate positive
correlations as hypothesized (convergent validity). COVID-
related death anxiety showed positive moderate correlations
with the DRS except for Putting life into perspective (H3,
convergent validity); but Stressors had only small and not
moderate associations with the DRS (H5, convergent validity).

A personal COVID-19 infection/witnessing deaths did
not result in small correlations (H1, convergent validity),
neither did life satisfaction or wellbeing (H8, convergent
and discriminant validity). Female gender only showed small
correlations (H2, convergent validity) and restrictions in
life were mostly positively associated with the DRS (H4,
discriminant validity).
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Discussion

This study translated, cross-culturally adapted, and
examined the validity of the Death Reflection Scale across
different groups and in comparison, to related constructs. The
Death Reflection Scale is a measure of positive death awareness
and death-related cognitions eliciting the extent of a positive
and growth mindset when being confronted with mortality cues
as are common in the COVID-19 pandemic. The 15-item scale
was found to exhibit a higher-order factor structure with one
general factor and five distinct subscales. Thus, we were able
to replicate findings by Curşeu et al. (2021) who also proposed
forming a total scale score based on high loadings of all items
on a general factor. The different factor structure to the original
validation may also stem from cultural differences in the
construct death reflection in our German sample. This aspect
could be explored in further research. The low yet acceptable
relative fit of the model which does not clear the more stringent
thresholds of a CFI > 0.950 (Hu and Bentler, 1999) may be
explained by the low number of three items per subscale which
may be close to empirical under-identification in some cases
(Byrne, 2012; Brown, 2015). However, measurement invariance
testing further shows the heterogeneous validity of the DRS in
subsamples (Byrne et al., 1989; Meredith, 1993).

The results regarding configural factorial measurement
invariance across groups indicate that participants of different
age and occupational backgrounds (students, researchers,

healthcare professionals, and administrative staff) use an
identical cognitive framework when processing death awareness
and reflection. However, only partial metric invariance was
achieved across age groups with factor loadings on Motivation
to live, Putting life into perspective, and Legacy needing to be
freed. This indicates that items contribute differently to the
latent construct across ages. Overall, higher factor loadings for
the invariant subscales were observed for older age groups. This
may indicate mortality cues having a different saliency across
the lifespan (Carstensen et al., 1999; Specht et al., 2011; Reed
et al., 2014). This result of higher death reflection in those
aged 50 years or older reverses the negative association between
age and death anxiety, the negative affective reaction when
presented with mortality cues as posited in Terror Management
Theory (Cicirelli, 2002; Pierce et al., 2007; Russac et al., 2007;
Grant and Wade-Benzoni, 2009; Chopik, 2017; Zhong et al.,
2021; Zampella and Benau, 2022). It could also point toward
the two constructs of death anxiety and death reflection being
more closely linked in latent profile groups as has been shown
by Zhong et al. (2021). The authors also demonstrated that
membership in a profile group systematically varied across
occupational groups depending on the perceived relevance of
COVID-19 as a mortality cue.

For occupational groups, while the construct may be
understood similarly in different professions, partial scalar
invariance points toward the Likert-type answer scale being used
in a non-identical way for items 10–12 (Legacy). It remains

TABLE 7 Convergent and discriminant validity testing for the Death Reflection Scale (n = 1,703).

DRS total Motivation to help Motivation to live Putting life into
perspective

Legacy Connection to others

Women 0.215 0.124 0.201 0.086 −0.051 0.391

COVID-19 infection 0.131 −0.020 −0.056 0.247 0.133 0.138

Deaths family 0.026 0.011 −0.083 0.001 0.073 0.079

PCQ-Memento mori 0.386 0.298 0.219 0.101 0.361 0.348

Restricted in daily life 0.066 0.092 0.131 −0.147 0.063 0.091

PCQ-Restrictions 0.134 0.153 0.168 −0.171 0.137 0.178

Under pressure 0.062 0.084 0.088 −0.207 0.103 0.147

Anxious 0.167 0.181 0.145 −0.159 0.229 0.178

Lonely 0.099 0.093 0.145 −0.165 0.156 0.113

Financial worries 0.075 0.078 0.086 −0.066 0.081 0.079

PCQ-N/S/C 0.420 0.286 0.306 0.439 0.125 0.304

PCQ-Reflection 0.423 0.354 0.339 0.083 0.331 0.354

PCQ-Relationships 0.374 0.287 0.283 0.261 0.117 0.353

Gratitude/awe 0.299 0.232 0.184 0.323 0.085 0.214

Faith as support 0.359 0.251 0.059 0.519 0.133 0.275

PCQ-Spirituality 0.297 0.263 0.146 0.212 0.190 0.212

Life satisfaction 0.048 −0.004 0.026 0.244 −0.107 0.012

Well-being 0.073 0.073 0.052 0.300 −0.076 −0.023

Bolded coefficients: p < 0.05; bolded coefficients in italics: at least moderate effect size r > 0.30 (Cohen, 1988). DRS, Death Reflection Scale; N/S/C, Nature/Silence/contemplation subscale
of the Perceived Changes Questionnaire; PCQ, Perceived Changes Questionnaire.
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debatable whether full scalar equivalence needs to be present
for meaningful comparisons across different groups (Davidov
et al., 2014). Invariance will affect the unbiased estimation of
latent means across groups, thus precluding a direct comparison
of the mean scores (Meuleman, 2012; Oberski, 2014). Partial
equivalence is supported when there are at least two indicators
per construct that are invariant at the metric and scalar levels
to allow cross-group comparisons (Byrne et al., 1989), which is
the case for four out of five subscales of the DRS. Furthermore,
non-equivalence for the Legacy subscale may be confounded by
non-equivalence across age groups (see above).

Overall, HCPs often presented with comparatively low latent
scores on the subscales whereas students estimated the highest
latent scores on Motivation to help, Motivation to live, and
Legacy. This finding is contrary to effects found in the original
validation studies where these aspects showed comparatively
higher means in a sample of firefighters (Yuan et al., 2019). The
authors also reported mortality cues being positively related to
death reflection. They explain their finding by this group being
subject to frequent mortality cues over a longer period of time
which allows them to transcend their death-related anxiety. The
comparatively lower scores in our sample for the group being
presented with the most direct mortality cues may represent a
self-selection mechanism of more resilient staff already engaging
in meaning-making activities taking part. Tendencies of highly
burdened staff quitting their job during the pandemic have
been reported for the German healthcare system (Röthke et al.,
2021). Students, on the other hand, have been identified as the
population group experiencing maybe the starkest alteration of
their normal lifestyle with online teaching, social restrictions
and financial-economic insecurity due to the pandemic (Cielo
et al., 2021; Kohls et al., 2021; Matos Fialho et al., 2021; Voltmer
et al., 2021). Despite these multiple stressors in students’ life,
answers on the Death Reflection Scale may also indicate this
group’s higher propensity to engage in meaning-making and
post-traumatic growth with more changes in death reflection
taking place (Herbert et al., 2021; Kohls et al., 2021).

The convergent/discriminant validity testing of the Death
Reflection Scale in our German sample mostly showed
only a partial confirmation of proposed relationships. Only
two hypotheses for convergent validity were confirmed, the
remaining six hypotheses for convergent and discriminant
validity were only partially or not confirmed. The largest
contrasts to the original validation study and further research
by Curşeu et al. (2021) were found regarding the role of
life satisfaction and COVID-related death anxiety or negative
cognitions regarding death and dying. We failed to observe
the small correlations with life satisfaction reported by Yuan
et al. (2019) in our data. The authors proposed a mediating
role for life satisfaction and the relationship between death
anxiety and death reflection. We also were not able to
corroborate the hypothesis that death reflection is negatively
associated with negative mood as found by Curşeu et al. (2021).

These results could either point toward measurement bias
with our measures or could mean that those experiencing
high COVID-related stressors and emotional burden may
also be those engaging in more meaning-making cognitions.
This result needs further exploration. The buffering effect
of spirituality was also shown in a recent study by Büssing
et al. (2021b) who demonstrated more positive changes in
those reporting more gratitude and awe (a secular aspect
of spirituality).

The current study is limited by several factors, with the
non-probabilistic sample from a single center likely resulting
in sampling bias. Moreover, while the response rate of almost
5% is considered reasonable for student or university surveys
(Ramm, 2014), based on free-text comments in the survey
under-sampling of intensive care unit staff and oversampling
of respondents with a higher psychological burden may have
occurred. During the data collection time, the area in Germany
from which we sampled was – despite local lockdown measures
being in place – not among the most severely hit regions
during the third wave. While this can certainly be perceived
as a positive development, it may also have resulted in less
mortality cues being present in people’s daily life, leading
to restrictions being more acutely and severely perceived as
stressful. Furthermore, we did not use measures of death
anxiety validated and used in comparison studies (Yuan
et al., 2019; Curşeu et al., 2021), but developed our own
instrument with death anxiety being elicited related to COVID-
19. While this approach may have had a higher saliency
with regard to the pandemic, this subscale has not been
fully validated and thus may introduce measurement bias into
the results, thus attenuating correlations (Lord et al., 1968).
However, to our knowledge no current Coronavirus anxiety
scale (i.e., Lee, 2020) measures the mortality salience aspect
of the pandemic. In addition to non-equivalence across age
and occupational groups, we had also initially planned to
investigate gender invariance of the DRS. However, due to
severe undersampling of men in the administrative, healthcare
professional and student group, we thought this bias to
severe to do so.

The Death Reflection Scale may present the first scale within
the German language context to measure positive aspects of
death-related cognition and awareness. In the current pandemic
with a high level of stressors, frequent mortality cues and the
danger of adverse effects on mental health of groups particularly
affected by the pandemic, the scale may present the opportunity
to assess positive changes in relation to these stressors, in
the form of a greater awareness when confronted with the
finiteness of life. The scale may help in the implementation
of interventions to foster such cognitions, resilience, adaptive
coping, and post-traumatic growth by pointing toward positive
aspects such as greater connectedness to others, altruism, and
reflection on life goals. These aspects may help when processing
traumatic and highly stressful events and may help create a
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growth environment shifting from the negative impact to the
potential of meaning making and transcendence.
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