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Abstract
Objectives. Awareness of death shapes our existence; it prompts both distress and a matura-
tion process called existential maturation. Presently, direct quantitative measures of existential
maturation are unavailable to study treatments for existential distress that enhance psycho-
logical well-being. We examined the effect of a mortality salience stimulus on implicit death
thoughts over time. We also examined the associations among existing measures of constructs
conceptualized as relevant to an eventual measure of existential maturation in a representative
sample.
Methods. A cross-sectional Qualtrics panel of 1,000 adults, representative of the United
States’ urban and rural populations, completed a 20-minute survey. The self-report Human
Existence survey included an embedded mortality salience stimulus (Death Anxiety Beliefs
and Behaviors Scale) and valid, reliablemeasures of implicit death-thought accessibility (DTA),
existential isolation, existential distress, flourishing, transcendence, attachment, connections,
peace, and other related constructs.
Results. The DTA measure did not replicate previous research on mortality salience. We
found significant positive correlations between existential isolation and existential distress,
and between flourishing and transcendence. However, correlations of death anxiety with iso-
lation, flourishing, and transcendence were surprisingly low. In multivariate analysis, avoidant
attachment was negatively associated with existential isolation and distress; death anxiety was
positively associated with anxious/ambivalent attachment. Transcendence was negatively asso-
ciated with avoidant attachment and positively associated with being at peace and connections.
Flourishing was positively associated with being at peace and connections.
Significance of results. An ineffective death reminder or the DTA online format may have
affected DTA results. Striking relationships between attachment style and EM indicators con-
firm they are interrelated. Measures for existential maturation and related phenomena still lack
implicit measures to assess nonconscious components.

Introduction

“… it is our knowledge that we have to die that makes us human …”
Alexander Smith (Smith 1863)

Awareness of death fundamentally shapes our existence, driving a lifelong process in which
individuals, in varied ways, integrate the inevitability of death into their being. The awareness
of death not only prompts existential terror but alsomotivates searches for purpose, significance,
and connection. This process of existential maturation has been described clinically, socio-
culturally, and theoretically. Our study was an initial step to develop a measure of existential
maturation.

To do so, we built on terror management theory research that has established the following:
1) High self-esteem reduces self-reported anxiety and physiological arousal in response to psy-
chological and physical threats. 2) Reminding people of their own death (mortality salience –
e.g., by asking people to reflect on their death, interviewing people in front of a funeral home,
or subliminal exposure to the word “dead” or “death”) instigates cultural worldview defense
and self-esteem striving. 3) Threats to cherished cultural beliefs, self-esteem, or significant
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personal relationships make death thoughts come more readily
to mind (death-thought accessibility; DTA). Additional research
(Pyszczynski et al., 1999) has established that death thoughts insti-
gate distinct defensive reactions.

Existential maturation is the flip side of existential terror.
Encounters with mortality, such as the death of a significant other,
being diagnosedwith a terminal illness, wars, environmental catas-
trophes, economic and political instabilities, and pandemics, affect
us deeply. The COVID-19 pandemic was a significant case in point
for the global population (Pyszczynski et al., 2021; Vacchiano et al.,
2023). Responses to such mortality reflect a person’s existential
maturation. Existential maturation describes a developmental pro-
cess. A healthy relationship to mortality is one that does not rely
onmaladaptive defenses (Emanuel 2021). Existentialmaturity does
not spare people the pain and grief that come with dying and loss,
but it develops psychological and relational resources to process
these matters. The journey toward existential maturation is non-
linear (Emanuel 2023) and is variably attained (Emanuel 2021).
Those who work with dying patients can often recognize when
patients are at peace with death and when they are not, and how
they oscillate between these states (Brenner et al., 2021).

Emanuel’s psychophysiological model proposes that existential
maturation arises from processing mortality-salient events within
a containing relational context, leading to an integrated under-
standing and resilience (Emanuel 2023).Within thismodel, attach-
ment is critical for existential maturation, and untreated trauma
significantly hinders the development of existential maturation
(Emanuel and Brody, 2022). It follows that the development of
existential maturation can be aided by treatments such as psycho-
dynamic/analytic work, existential therapy (Emanuel et al., 2021;
Yalom, 1980), orDignityTherapy (Chochinov et al., 2005; Emanuel
and Scandrett, 2010).

There are several relevant measures, including those for death
anxiety; however, a direct quantitative measure of existential mat-
uration has been elusive, limiting the empirical study of this impor-
tant phenomenon. A crucial part of the challenge stems from the
nature of the phenomenon. Death anxiety and existential matura-
tion are both nonconscious/implicit as well as conscious/explicit.
Nonconscious phenomena are not simply correlated with con-
scious phenomena. For instance, previous research (Greenberg
et al., 1995) has found that people who reported the lowest levels
of explicit death anxiety responded most strongly (made choices
that eschewed death) to a mortality salience induction (reminder
of death). Furthermore, many of the relevant scales are old, so
normative data may be out of date. Obtaining a large representa-
tive sample is, therefore, important. Finally, it is relevant to study
possible differences between rural and urban populations.We con-
sequently conducted a panel study in a general population to
examine the effect of amortality salience stimulus on implicit death
thoughts over time, to assess nonconscious death anxiety, and to
examine the associations among measures of constructs that are
relevant to an eventual measure of existential maturation.

Methods

Study design

In a single-session survey with randomization to four study
groups (Figure 1), we examined the effect of mortality salience
on measurable psychosocial outcomes while also testing the order
effects of the implicit death anxiety measure. This design allowed
us to evaluate the associations between existential maturation

theoretical constructs (e.g., well-being, attachment, connectedness,
death anxiety, and existential issues). The University of Florida’s
Institutional Review Board evaluated the study as exempt.

Sample

We used a Qualtrics panel to obtain a representative sample of
1,000U.S. residents based on age, gender/sex, race, and rural/urban
residence for our survey. Inclusion criteria required participants to
be aged 18 years or older and able to read English.

Procedures

The participants were randomly assigned to groups, and the order
of the instruments varied by group, as listed in Figure 1. The order
of instruments was designed to test the viability of a measure of
implicit (i.e., nonconscious) death anxiety based on the placement
of a death-thought-accessibilitymeasure.Theparticipants accessed
the 20–30-minute Human Existence survey on their own devices
via a Qualtrics link. All data were anonymous to the investiga-
tors, as the participants’ contact information was known only to
Qualtrics operators, who did not disclose identifiers and provided
participant reimbursement.

Instruments

The survey included valid and reliable measures, as listed
in Figure 1. We used a mortality reminder intervention (mortality
salience) either before or after the participants completed the two
word-stem sets, which were separated by other measures to allow
3–5 minutes between the first and second sets, as successfully used
by others (Florian and Mikulincer, 1998). We counterbalanced the
presentation order of the two word-stem sets, disabled the aut-
ofill function on the web-based survey, and allowed participants
to enter only one letter at a time (Figure 2).

Flourishing. The Diener Flourishing Scale (Diener et al., 2010)
is an 8-item measure of the participant’s overall perception of suc-
cess regarding self-esteem, purpose, optimism, and relationships.
This measure has been validated in many samples (Schotanus-
Dijkstra et al., 2016), and confirmatory factor analysis revealed a
good fit with a one-factor model and good internal consistency
(α = .86).

Adult Attachment Style was measured by responses to Hazan
and Shaver’s (1987) 3-item questionnaire focused on secure, anx-
ious/ambivalent, and avoidant attachment styles. The scale has
been used in large national samples and cross-cultural studies with
moderate reliability, which may reflect situational variation (Russ
et al., 2024; Sagone et al., 2023).

Explicit Death Anxiety was measured by the Death Anxiety
Beliefs and Behaviors Scale (DABBS)(Menzies et al., 2022). It was
also used as a death salience intervention. This recently developed
18-item scale has demonstrated good construct validity, criterion
validity, internal consistency, and test-retest reliability (Menzies
et al., 2022). Moreover, the DABBS effectively distinguished par-
ticipants with clinically important death anxiety and distress from
those without, demonstrating excellent discriminant validity.

The Implicit Death Anxiety Death-Thought Accessibility
Measure is a nonconscious measure selected as a potential tool
for assessing the implicit components of existential maturation.
The death-thought accessibility (DTA) tool (Hayes et al., 2010)
was chosen for this purpose. A description of the DTA measures
and a meta-analysis of DTA research are available (Steinman and
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Figure 1. Study design diagram showing the four groups into which
participants were randomized.

Updegraff, 2015). In brief, the DTA is based on the number of
incomplete word stems that can be completed in death-related
ways (e.g., C O F F _ _ could be COFFEE or COFFIN; G R
_ V E could be GROVE or GRAVE). In this project, we used
two sets (DTA1 and DTA2) of 25-word stems each, where 4 in
each set could be completed with either neutral or death-related
words. Park and Pyszczynski, 2019) in a prior study, demonstrated
that meditation and mindfulness interventions influence DTA in a
predictable fashion.DTA is typically suppressed (participants com-
plete the stems with fewer death-related words) immediately after
a death reminder (mortality salience induction), and the number
increases over time thereafter (Arndt et al., 1997; Greenberg et al.,
1994). However, DTAwas not suppressed (i.e., the score was higher
because more death-related words were generated) immediately
after a mortality salience induction for meditation-trained partic-
ipants. Previous authors (Park and Pyszczynski, 2019) interpreted

this as an indication of a less defensive reaction to mortality, which
we would view as an indication of existential maturation.

Positive and Negative Affect was assessed using the PANAS-
X, which consists of 60 items (Watson et al., 1988). The scales are
highly internally consistent, generally uncorrelated, and there is
ample evidence supporting the convergent and discriminant valid-
ity of the scales. In this study, the PANAS-X allowed approximately
3–5 minutes between the two DTA measures.

Socio-demographic factors, including age, gender, race, eth-
nicity, income, medical history, rural identity, and the number
of immediate family deaths, were collected as composite demo-
graphic data for the purpose of analyzing the baseline character-
istics predictive of instrument order effects. For the rural identity
construct, participants responded to each of the six items mea-
sured on a scale from 0 (not at all) to 6 (extremely), focusing on
belonging to or being from a rural community rather than being a
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Figure 2. Participant view of Qualtrics survey showing word-stem completion task.

“city” person. Higher scores indicate greater rural identity (Krok-
Schoen JL, P-WA et al., 2015). Additioanly, participants responded
to theAdverseChildhoodExperienceQuestionnaire (ACE), awell-
known measure of the adverse experiences of childhood that have
been associated with adult mental and physical illnesses (Felitti et
al. 1998).

TheWatts Connectedness Scale (Watts et al., 2022) measures a
general feeling of connection that is associated with psychological
well-being. The psychometrically validated scale consists of 19-
items measuring connectedness via felt-connection to self, others,
and the world (Watts et al., 2022).

Self-Transcendence Scale (STS) is a one-dimensional scale
with 15 items focused on introspective activities, outward involve-
ment with others, and temporally living in the present or holding
perspectives of the past and future that enhance the present (Reed
1986). The scale was designed to assess an expanded sense of self
and has been validated in a wide variety of samples.

The 6-item Existential Isolation Scale (EIS) measures the feel-
ing of being alone in one’s own internal experience or feeling as
though no one else understands and shares it (independent of
interpersonal loneliness) (Pinel et al., 2017). This scale shows good
internal consistency (α = .83) (Pinel et al., 2017).

The Existential Distress Scale (Version 2) has 10-items mea-
sured on a 5-point scale, ranging from “not distressed” to “unbear-
ably distressed,” to indicate how distressed participants felt about
being alone, having an empty or meaningless life, and being a bur-
den to others (Krause et al., 2015). The scale has sound psychome-
tric properties that have been validated in clinical and nonclinical
samples.

At Peace is a single item (Steinhauser et al., 2006) from the
Quality of Life at the End-of-Life Measure (QUAL-E) (Steinhauser
et al., 2004) that measures the individual’s general wellbeing. The
item is measured on a scale of 1 (not at all) to 5 (completely). In
clinical samples, the “at peace” item showed a small positive rela-
tionship with age (r = 0.24) but no significant associations with
other demographic variables (Steinhauser et al., 2006).

Data analysis

Data management and preliminary data analysis procedures were
conducted using the statistical software R. Descriptive statistics,
including mean, standard deviation, frequency, and percentage,
were obtained. Bivariate relationships were examined using corre-
lation, t-test, andANOVA.Theoretically driven regression analyses
were performed to examine the association between measures.
Specifically, in exploratory analyses guided in part by Emanuel’s
(2023) model of existential maturation, we designated the
Existential Isolation Scale (EIS), Existential Distress Scale (EDS),
Death Anxiety Beliefs and Behaviors Scales (DABBS), Flourishing,
and Self-Transcendence Scale (STS) as outcome variables. More
specifically, we viewed EIS/EDS/DABBS as measuring a lack of
existential maturation and Flourishing/STS as measuring the pres-
ence thereof. Additionally, because theory and research (Pinel et al.,
2017) have established that EIS and EDS represent overlapping
but conceptually distinct psychological components, we predicted
that these scales would be modestly correlated, both absolutely
and relative to the higher correlation expected between Flourishing
and STS, given that both are purportedly single-factor assess-
ments of superordinate psychological well-being. Other measures,
namely adult attachment style, PANAS-X, WCS, and At Peace,
were considered as predictors (potentially mediated by attach-
ment style). Statistical significance was set at a two-sided alpha
of 0.05.

Results

Demographics

Table 1 presents demographic information about the sample. We
generally achieved the recruitment quota distributions, except for
participants who reported their race as Asian or Pacific Islander
(57% of quota), American Indian/Alaskan Native or Other (35% of
quota), or Hispanic ethnicity (79% of quota). A slightly larger pro-
portion of rural residents (115% of quota) participated. More than
a third reported their family income as very difficult or difficult
to live on, another third were getting by, and a third were com-
fortable with their family income. On average, rural identity was
low, with a mean of 13.3 ± 8.6 (possible score 0–30). Participants
reported an average of 5.0 ± 5.0 deaths of immediate family
members. The average Adverse Childhood Experiences score was
2.1 ± 2.5.

Mortality salience manipulation: Implicit death anxiety
(DTA)

As displayed in Table 2, the DTA, as measured in this study, did
not replicate previous findings (Study 3) (Park and Pyszczynski,
2019) – a DTA score lower immediately after a death reminder
(DABBS) that then increased over time. Replication of the find-
ing would have enabled us to infer that high DTA (more death
words on the word-completion task) immediately following amor-
tality salience induction reflects low implicit death anxiety (or
death acceptance). This would have been similar to the overcom-
ing of typical suppression in response to death reminders that
Park and Pyszczynski (2019) found in response to meditation
and mindfulness. Descriptive statistics for the mortality salience
manipulation groups appear in the supplemental materials,
Tables 1 and 2.
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Table 1. Demographic characteristics

Continuous Variables Mean ± SD

Age 49.1 ± 18.0

Rural Identity* 13.3 ± 8.6

Death in immediate family (member) 5.0 ± 5.0

Adverse Childhood Experiences (ACE) 2.1 ± 2.5

Categorical Variables Category N (%)

Gender Female 509 (50.9)

Male 483 (48.3)

Trans 5 (0.5)

Other 3 (0.3)

Education < 8 yrs 11 (1.1)

8 – 11 yrs 43 (4.3)

HS/GED 268 (26.8)

Vocational 61 (6.1)

Some college 267 (26.7)

College 262 (26.2)

Postgraduate 88 (8.8)

Income ≤$9,999 118 (11.8)

$10,000 – $19,999 105 (10.5)

$20,000 – $34,999 196 (19.6)

$35,000 – $49,999 157 (15.7)

$50,000 – $74,999 184 (18.4)

$75,000 – $99,999 95 (9.5)

≥ $100,000 113 (11.3)

Unknown 32 (3.2)

Household Income Very difficult 167 (16.7)

Difficult 184 (18.4)

Getting by 325 (32.5)

Comfortably 284 (28.4)

Unknown 40 (4.0)

Ethnicity Not Hispanic 853 (85.3)

Hispanic 142 (14.2)

Unknown 5 (0.5)

Race American Indian 21 (2.1)

Asian 34 (3.4)

Black 125 (12.5)

Mixed 35 (3.5)

Native Hawaiian/PI 6 (0.6)

White 749 (74.9)

Unknown 30 (3.0)

Religion Buddhist 12 (1.2)

Christian 590 (59.0)

Hindu 4 (0.4)

(Continued)

Table 1. (Continued.)

Categorical Variables Category N (%)

Jewish 40 (4.0)

Muslim 22 (2.2)

Other religion 51 (5.1)

Spiritual not
religious

66 (6.6)

No religion 179 (17.9)

Prefer not to
answer

36 (3.6)

Rural Residence No 771 (77.1)

Yes 229 (22.9)

Note:
*Rural Identity = Rural Identity Scale (0–30 possible, without the city item, alpha = 0.92).
Quotas specified for the panel included: age 18–34 years (30%), 35–54 years (32%),
55 + years (38%); gendermale (48%), female (52%), non-binary (natural fallout); raceWhite
(75%), Black/African American (13%), Asian or Pacific Islander (6%), American Indian/Alaskan
Native or Other (6%); Hispanic ethnicity: Hispanic (18%), non-Hispanic (82%); and residence
rural (20%), urban (80%).

Table 2. Counterbalanced death-thought accessibility (DTA) scores for mortal-
ity salience and control groups pre and post-PANAS-X spacer (3–5 min delay
between DTA measures)

Group

DTA Order Mortality Salience Control

DTA1 first N 249 240

DTA1 pre PANAS-X 1.01 (0.79) 0.77 (0.75)

DTA1 post PANAS-X 1.18 (0.88) 1.17 (0.85)

DTA1 change 0.17 (1.09) 0.40 (0.98)

DTA2 first N 246 265

DTA2 pre PANAS-X 1.12 (0.89) 1.08 (0.77)

DTA2 post PANAS-X 0.82 (0.77) 0.78 (0.75)

DTA2 change −0.30 (1.07) −0.30 (1.08)

Note: The DTA change score is the score of DTA administered after PANAS-X minus the score
of DTA administered before PANAS-X. The DTA1 (version 1) scores increased for both the
mortality salience and control groups, which does not indicate suppression as hypothesized.
The DTA2 (version 2) scores decreased for both the mortality salience and control groups,
which does not indicate suppression as hypothesized.

Descriptives: Exploration of existential maturation
outcomes and predictors

Descriptive statistics and normative/comparative data for the out-
come and predictor variables are presented in Table 3.The variables
in the present sample were generally in the same range as existing
normative and comparative data.

Bivariate relationships

The correlations between the outcome variables are presented
in Table 4. As expected, although there were significant positive
correlations between EIS and EDS, and between Flourishing and
STS, the strength of the correlation was much lower between EIS
and EDS (r = .29) than between Flourishing and STS (r = .65).
Moreover, as expected, the EIS and EDS were moderately and
negatively correlated with Flourishing and STS.

Interestingly, the correlations between the DABBS measure of
explicit death anxiety and all of the other outcome variables, except
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Table 3. Descriptive statistics, normative/comparative data for outcomes and
predictors

Scale Details
Current
Sample

Normative/
Prior
Published
Data

Outcomes

EIS Total Score Mean (SD) 2.8 (1.0) 3.74 (1.01)

EDS Total Score Mean (SD) 12.9 (12.0) 7.14 (7.52)

DABBS Total Score Mean (SD) 50.1 (15.2) 52.42 (13.05)

STS Total Score Mean (SD) 45.7 (9.7) 43.6 (7.2)

Flourishing Total Score Mean (SD) 44.2 (9.2) 43.8 (8.4)

Predictors

Attachment
style

I am somewhat
uncomfortable being
close to others.
AVOIDANT

348, 34.8% 25%

I find it relatively
easy to get close to
others… SECURE

571, 57.1% 55 − 60%

I find that others are
reluctant to get as
close as I would like…
ANXIOUS/AMBIVALENT

81, 8.1% 15 − 20%

PANAS-X Positive mood Mean
(SD)

29.6 (8.9) 29 (8.0)

Negative mood Mean
(SD)

19.1 (9.6) 15.8 (5.9)

WCS TOTAL Score Mean
(SD)

5.8 (2.0) Not available

Subscale: Mean (SD): Not available

Connections To Self 6.4 (2.3)

Connections To
Others

5.2 (1.2) Not available

Connections To World 5.8 (2.6) Not available

At peace Total Score Mean (SD) 3.5 (1.3) 3.7 (1.2)

Key: EIS = Existential Isolation Scale; EDS = Existential Distress Scale; DABBS = Death
Anxiety Beliefs and Behaviors Scale; STS = Self-Transcendence Scale; Flourishing = Diener
Flourishing Scale; ACE = Adverse Childhood Experiences; PANAS-X = Positive and Negative
Affect Schedule – Expanded Form; WCS = Watts Connectedness Scale; At Peace = item from
the Quality of Life at the End-of-Life Measure (QUAL-E).

Table 4. Correlation between outcomes: EIS, EDS, flourishing, STS, and DABBS

EIS EDS STS Flourishing

EDS 0.29

STS −0.48 −0.40

Flourishing −0.40 −0.36 0.65

DABBS 0.03 0.42 −0.12 −0.08

Note: all correlations were statistically significant (p < .05), except for the correlation
between EIS and DABBS.
Key: EIS = Existential Isolation Scale; EDS = Existential Distress Scale; STS = Self-
Transcendence Scale; Flourishing = Diener Flourishing Scale; DABBS = Death Anxiety Beliefs
and Behaviors Scale.

existential distress (EDS), were surprisingly low (Table 4). Except
for the correlation between DABBS and EIS, all correlations were
statistically significant.

All predictor variables, except the number of family deaths,
were statistically significantly associatedwith the five outcome vari-
ables (Table 5). Most of the correlation coefficients indicate weak
linear relationships, some positive and others negative. Exceptions
were the strong positive correlations between STS and theWCSand
At Peace predictors, as well as the moderate positive correlations
between positive mood and both STS and Flourishing, EDS and
negative mood, and Flourishing and WCS and At Peace. Moderate
negative correlations were observed between EIS and WCS and At
Peace, and EDS and Age and At Peace. ACE was weakly correlated
with all outcomes with expected directionality (negative for EIS,
EDS, DABBS, and positive for Flourishing and STS).

Secure adult attachment style was significantly lower than
the avoidant and anxious/ambivalent attachment styles for EIS,
EDS, and DABBS outcomes, and significantly higher for STS and
Flourishing (Table 6). None of the outcomes differed significantly
by gender, except for the EDS; males reported significantly higher
scores than females (Table 6).

Multivariate relationships

Examination of the associations between each of the outcomes
and theorized correlates provides additional insights about con-
cepts relevant to existential maturation. The five analytic mod-
els included, as predictors, gender, four correlates (At Peace,
ACE, WCS, and Adult Attachment), as well as the interactions
between adult attachment and the other three of those four cor-
relates (Table 7).

We expected that three outcomes (existential isolation, exis-
tential distress, and explicit death anxiety) would reflect associ-
ations consistent with a lack of existential maturation, based on
the conceptual model of existential maturation. Existential isola-
tion was negatively associated with At Peace and Connectedness,
and positively associated with male gender, ACE, and avoidant
attachment (relative to secure attachment). Existential distress was
negatively associated with At Peace and positively associated with
male gender, ACE, and avoidant attachment (relative to secure
attachment). For subjectswith a secure attachment style, it was neg-
atively associated with Connectedness. The explicit death anxiety
(DABBS) outcome was negatively associated with at peace for sub-
jects with a secure attachment style and positively associated with
anxious/ambivalent attachment (relative to secure attachment).

We expected that two outcomes (self-transcendence, flourish-
ing) would reflect associations consistent with existential matu-
ration based on the conceptual model. Self-transcendence was
negatively associated with avoidant adult attachment (relative to
secure attachment) and positively associated with being at peace
and connections (Table 7d). Flourishing was positively associated
with being at peace and connections.

In our regression models, we coded ACE as “0 childhood-
trauma events” or “greater than 0.”

Events.’ We also examined the models with ACE coded as 0–3
versus> 3.The conclusions were substantively similar, as shown in
Supplemental Materials Table S3.

Discussion

This large-scale panel study was conducted to further the devel-
opment of a psychometric measure of existential maturation. We
used 10 unique instruments, including theDABBS (ameasurement
of explicit death anxiety, which doubled as a mortality reminder)
and aDTAword-completion task. DTA is ameasure of how readily
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Table 5. Bivariate correlations between each outcome variable and the predictors

Outcomes

Predictor Variables EIS EDS DABBS STS Flourishing

Age −0.18 −0.43 −0.22 0.19 0.13

Rural Identity −0.09 0.13 0.09 0.22 0.18

Immediate Family Death 0.03 −0.03 0.00 −0.06 −0.04

ACE 0.22 0.32 0.12 −0.17 −0.17

PANAS-X Positive Mood −0.27 −0.07 0.07 0.52 0.48

PANAS-X Negative Mood 0.22 0.60 0.38 −0.34 −0.37

WCS −0.42 −0.30 −0.09 0.72 0.56

At Peace −0.40 −0.43 −0.19 0.65 0.53

Note: all correlations were statistically significant at p < .05, except Immediate Family Death, which was not significant for any of the outcomes.
Key: EIS = Existential Isolation Scale; EDS = Existential Distress Scale; STS = Self-Transcendence Scale; Flourishing = Diener Flourishing Scale; DABBS = Death Anxiety Beliefs and Behaviors
Scale; Rural Identity = Rural Identity Scale; ACE = Adverse Childhood Experiences; PANAS-X = Positive and Negative Affect Schedule – Expanded Form; WCS = Watts Connectedness Scale;
At Peace = item from the Quality of Life at the End-of-Life Measure (QUAL-E).

Table 6. Differences in outcomes by categorical predictors

Outcomes

EIS EDS DABBS STS Flourishing

Categorical Predictors M (SD) p M (SD) p M (SD) p M (SD) p M (SD) p

Attachment: Avoidant 3.2 (1.0) <.001 17.0 (12.0) <.001 51.8 (15.0) <.001 41.6 (10.2) <.001 40.6 (9.6) <.001

Attachment: Secure 2.5 (1.0) 10.0 (11.2) 48.4 (15.0) 48.8 (8.1) 46.7 (7.7)

Attachment: Anxious/
Ambivalent

3.1 (0.8) 16.0 (11.3) 55.1 (15.6) 42.1 (10.6) 42.2 (11.1)

Gender M (SD) p M (SD) p M (SD) p M (SD) p M (SD) p

Female 2.7 (1.1) .10 11.9 (12.1) .01 50.4 (14.9) .64 45.6 (10.2) .50 44.1 (9.1) .54

Male 2.8 (1.0) 13.8 (11.7) 49.9 (15.5) 46.0 (9.3) 44.4 (9.2)

Key: EIS = Existential Isolation Scale; EDS = Existential Distress Scale; DABBS = Death Anxiety Beliefs and Behaviors Scale; STS = Self-Transcendence Scale; Flourishing = Diener Flourishing
Scale; Attachment = Adult Attachment Style.

people associate with death words. This is understood to measure
a person’s disposition to distance from, versus think unimpededly
about, deathmatters.The assumption is that suppression of implicit
death thoughts in response to a death reminder indicates noncon-
scious death anxiety. The study resulted in important findings, one
of which was unexpected.

Our unexpected result relates to DTA. Previous studies (Arndt
et al., 1997; Greenberg et al., 1994) have demonstrated that DTA
scores decrease (indicating higher anxiety) immediately after a
death reminder and subsequently rise (indicating anxiety subsid-
ing) with distance from the reminder. This has been understood as
an initial nonconscious defensive suppression of death thoughts,
which we would expect to be most pronounced in subjects with
low existential maturation. Accordingly, our initial hypothesis was
that timing death reminders differently (DABBS before both DTA
measures in the intervention group and subsequent to both DTA
measures in the control group) would result in a significant dif-
ference in the outcomes. However, there is no evidence of DTA
suppression in response to the mortality reminder in the present
sample.

This result was unexpected and generative in our further think-
ing. It is possible that the lack of significant difference is related
to the formatting of the prompts, as the visual structure of the
DTA measure we employed was different from prior experiments.

To prevent participants’ devices from auto-filling answers to word
stem prompts (a hindrance not yet present in the studies con-
ducted in the 1990s), it was necessary for each letter of the response
to be typed separately. The letters were arranged horizontally
on the computer screen (Figure 2) rather than on paper. It is
unknown if the formatting may have obscured access to noncon-
scious responses, given the increased cognitive complexity of this
task (Naidu et al., 2022). Alternatively, it is possible that theDABBS
instrument was an ineffective induction of a mortality reminder.
Future research could consider the possibility thatDADDS (Krause
et al., 2015; Lo et al., 2011; Shapiro et al., 2021), an alternative scale,
could be a bettermortality reminder (andmeasure of explicit death
anxiety). Also, the current world is saturated with death reminders,
such that potentially earlier mortality reminder inductions no
longer produce detectable results. These possibilities are important
to discern to achieve ameasure of nonconscious responses to death
salience.

We found remarkable outcomes in other measures. In the mul-
tivariate analyses, there were striking relationships between attach-
ment style and variables considered as existential maturation out-
comes, predictors, or interactions. These findings confirm studies
that establish a connection between relationships and death anxiety
(Verin et al., 2022). They also confirm the importance of including
relationship-related items in a measure of existential maturation.
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Table 7. Regression modeling of outcomes: existential distress, existential distress, explicit death anxiety, flourishing, self-transcendence

a. Outcome: Existential Isolation

Predictor Estimate Std Err t p

Gender = Male 0.168 0.057 2.938 .003

Attachment = Avoidant (Secure ref) 0.354 0.112 3.156 .002

Attachment = Anxious/Ambivalent (Secure ref) 0.402 0.221 1.821 .07

At Peace Secure Attachment −0.150 0.035 −4.260 <.001

Avoidant Attachment −0.188 0.044 −4.300 <.001

Anxious/Ambivalent −0.213 0.087 −2.463 .01

ACE > 0 Secure Attachment 0.266 0.075 3.553 <.001

Avoidant Attachment 0.205 0.106 1.933 .05

Anxious/Ambivalent −0.056 0.235 −0.239 .81

WCS Secure Attachment −0.188 0.026 −7.245 <.001

Avoidant Attachment −0.117 0.032 −3.653 <.001

Anxious/Ambivalent −0.091 0.065 −1.405 .16

b. Outcome: Existential Distress

Predictor Estimate Std Err t p

Gender = Male 3.215 0.668 4.813 <.001

Attachment = Avoidant (Secure ref) 3.118 1.315 2.371 .02

Attachment = Anxious/Ambivalent (Secure ref) −1.660 2.583 −0.643 .52

At Peace Secure Attachment −3.041 0.414 −7.353 <.001

Avoidant Attachment −3.795 0.513 −7.400 <.001

Anxious/Ambivalent −1.067 1.014 −1.052 .29

ACE > 0 Secure Attachment 3.363 0.878 3.831 <.001

Avoidant Attachment 3.312 1.243 2.664 .01

Anxious/Ambivalent 10.888 2.749 3.961 <.001

WCS Secure Attachment −1.005 0.304 −3.299 .001

Avoidant Attachment 0.138 0.375 0.368 .71

Anxious/Ambivalent −0.458 0.757 −0.605 .55

c. Outcome: Explicit Death Anxiety (DABBS)

Predictor Estimate Std Err t p

Gender = Male −0.015 0.951 −0.016 .99

Attachment = Avoidant (Secure ref) 2.621 1.871 1.401 .16

Attachment = Anxious/Ambivalent (Secure ref) 8.309 3.676 2.260 .02

At Peace Secure Attachment −3.380 0.588 −5.744 <.001

Avoidant Attachment −1.204 0.730 −1.650 .10

Anxious/Ambivalent 2.596 1.443 1.799 .07

ACE > 0 Secure Attachment 1.818 1.249 1.455 .15

Avoidant Attachment 1.674 1.769 0.947 .34

Anxious/Ambivalent 4.583 3.911 1.172 .24

WCS Secure Attachment −0.188 0.433 −0.433 .67

Avoidant Attachment 0.366 0.534 0.686 .49

Anxious/Ambivalent 1.040 1.077 0.966 .33

(Continued)
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Table 7. (Continued.)

d. Outcome: Self-Transcendence

Predictor Estimate Std Err t p

Gender = Male −0.333 0.384 −0.866 .39

Attachment = Avoidant (Secure ref) −1.804 0.756 −2.385 .02

Attachment = Anxious/Ambivalent (Secure ref) 0.094 1.486 0.063 .95

At Peace Secure Attachment 2.589 0.238 10.884 <.001

Avoidant Attachment 2.947 0.295 9.988 <.001

Anxious/Ambivalent 2.856 0.583 4.894 <.001

ACE > 0 Secure Attachment 0.111 0.505 0.219 .83

Avoidant Attachment 0.517 0.715 0.723 .47

Anxious/Ambivalent −0.924 1.581 −0.584 .56

WCS Secure Attachment 2.790 0.175 15.931 <.001

Avoidant Attachment 2.932 0.216 13.585 <.001

Anxious/Ambivalent 2.872 0.435 6.598 <.001

e. Outcome: Flourishing

Predictor Estimate Std Err t p

Gender = Male −0.268 0.454 −0.590 .56

Attachment = Avoidant (Secure ref) −1.308 0.895 −1.463 .14

Attachment = Anxious/Ambivalent (Secure ref) 1.762 1.757 1.003 .32

At Peace Secure Attachment 1.900 0.281 6.752 <.001

Avoidant Attachment 1.887 0.349 5.408 <.001

Anxious/Ambivalent 4.614 0.690 6.688 <.001

ACE > 0 Secure Attachment −0.144 0.597 −0.241 .81

Avoidant Attachment −1.294 0.846 −1.530 .13

Anxious/Ambivalent −0.108 1.870 −0.058 .95

WCS Secure Attachment 1.916 0.207 9.249 <.001

Avoidant Attachment 2.231 0.255 8.740 <.001

Anxious/Ambivalent 1.763 0.515 3.425 .001

Key: EIS = Existential Isolation Scale; EDS = Existential Distress Scale; DABBS = Death Anxiety Beliefs and Behaviors Scale; STS = Self-Transcendence Scale; Flourishing = Diener Flourishing
Scale; Attachment = Adult Attachment Style; At Peace = item from the Quality of Life at the End-of-Life Measure (QUAL-E); ACE = Adverse Childhood Experiences; WCS = Watts Connectedness
Scale. The at peace measure was centered at the median value of 4, and WCS was centered at the median value of 6.

Potentially, relationships are not only a buffer for death anxiety but
a constituent part of the maturational process that is triggered by
moments of realization that we are mortal.

Further, as expected, although there were significant positive
correlations between EIS and EDS, and Flourishing and STS, the
correlation was much lower between EIS and EDS (r = .29) than
between Flourishing and STS (r = .65). This finding raises the pos-
sibility that EIS/EDS and Flourishing/STS are assessing related, but
not identical, phenomena; i.e., that there are potentially indepen-
dent positive and negative elements that contribute to existential
maturation. This finding may also be considered consistent with
the existential maturation model of recursive processes that can
lead in positive or negative directions. As such, thesemeasuresmay
provide distinct and important features to our developing measure
of existential maturation.

A notable feature of our study was our inquiry into partici-
pants’ experiences of deaths in the family. We asked that question

last to avoid it being a contributor to the experimental mortal-
ity reminder. Correlations were not significant. Knowing that the
impact of a death in the family is almost never insignificant, we
consider it likely that our findings are consistent with the existential
maturation model, in which a death experience can be traumatic
and/or maturing. For our purpose of measurement, it also indi-
cates that measuring the number of family deaths is not necessary
in an optimal measure of existential maturation.

Finally, the correlations between the DABBSmeasure of explicit
death anxiety and all of the other outcome variables, except existen-
tial distress (r = .42), were surprisingly low (r = .03, − .12, − .08).
These findings indicate that explicit measures of death anxiety
need to be supplemented by an implicit measure to adequately
determine the role of death anxiety in the existential maturation
process.

Overall, this study provided essential guidance to us in for-
mulating the necessary components of a measure of existential
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maturation. We consider that such a measure will need at least
the following components: a) an implicit measure of death anxiety,
which would likely be best achieved using a subliminal induction
and a free association lexical method to measure the impact; b) an
explicit death anxietymeasure, such as DADDS orDABBS; c)mea-
sures of essential relationships, including both those that formed
attachment style and current relationships that aid a person’s pro-
cessing; d) both positively and negatively covaryingmeasures, such
as those we used in the present study; and e) a method to measure
oscillation in states of mind.

Limitations of this study include the aforementioned chal-
lenges with the formatting of the word-stem completion task, the
unexpected possibility that the DABBS is not a sufficiently pow-
erful mortality reminder in today’s population, recruitment under
quota for some populations (Asian, Pacific Islander, American
Indian/Alaskan Native, Hispanic), and restriction to English
speakers and U.S. residents.

In conclusion, while this panel study provided unexpected
results, our findings underscore the complexity and importance of
measuring implicit death anxiety and offer fertile insights into pos-
sible pathways for future research, including an eventual measure
of existential maturation.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S1478951525100497.
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