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Abstract
Interpersonal transgressions, subsequent apologies, and offered (or withheld) forgiveness hold important consequences for 
both perpetrators and victims. Research has focused largely on the perceptions of victims and processes that promote for-
giveness in relation to transgressions of low severity. In order to extend this domain of inquiry we examined the emotional 
substrates that facilitate and constrain apologies for severe transgressions (i.e., murder). We collected data on the final 
statements from incarcerated persons on death row and applied a sentiment analysis to obtain estimates of the emotions 
expressed in them (i.e., anger, anticipation, disgust, fear, joy, sadness, surprise, and trust). We manually coded each statement 
to indicate whether it exhibited some form of apology and compared the emotions expressed in apologetic statements versus 
non-apologetic statements. Results indicated that overall, final statements reflected high levels of joy and trust. Similar to 
studies of less severe transgressions, we found that 33.50% of statements contained some form of apology. Our comparative 
analyses revealed that apologetic statements reflected significantly greater sadness and less anger. In regression and subse-
quent dominance analyses we found that sadness and anger were the most important emotions to apologizing. We also found 
that anger moderated the association between sadness and the likelihood of apologizing such that as anger increased the 
effect of sadness decreased. Taken together these findings suggest that apologies for severe transgressions involve a delicate 
balance between sadness and anger rather than either emotion in isolation.
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Introduction

Interpersonal conflict and the harms associated with it mark 
an unavoidable facet of the human social experience. Such 
harm can take many forms and occur at various levels of 
severity, but any such event carries distinct psychologi-
cal consequences for both the perpetrator and target (e.g., 
Bastian et al., 2013). For example, aggressive provocateurs 
tend to derive feelings of hedonic pleasure during aggres-
sive actions (e.g., Chester et al., 2019), whereas victims of 
peer aggression are more likely to experience feelings of 
depression (e.g., Söderberg & Björkqvist, 2020). Substan-
tial research has examined the dispositional, physiological, 
and psychological precursors and antecedents of extremely 

harmful actions (e.g., murder). Despite this literature, we 
know little about factors that may elicit apologies from the 
purveyors of such severe transgressions.

The importance of apologies

Sincere apologies from transgressors serve as a powerful 
tool for ameliorating the negative psychological effects of 
inflicting harm on another person (e.g., Fisher & Exline, 
2006). Such apologies are commonly marked by a clear 
acceptance of responsibility to the harm done on behalf 
of the transgressor and are devoid of defensive statements 
(Schumann, 2018; Schumann, 2014). Expressions of 
responsibility are considered a core component of apolo-
gies because they incur significant risk for the transgressor 
and return a sense of well-being to the aggrieved (Lawler, 
et al., 2003). Apologies also carry benefits for transgres-
sors, as they increase victims’ empathy for their assailants, 
make victims less likely to retaliate, and make victims more 
likely to forgive transgressions (Eaton, 2013; Ohbuchi et al., 
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1989). Despite these benefits, transgressors often refuse to 
apologize or offer otherwise insincere apologies. Seminal lit-
erature in this domain indicates that this phenomenon occurs 
primarily because transgressors deny the moral implications 
of their actions by rationalizing or refusing to take respon-
sibility for them (e.g., Bandura, 2014; Baumeister et al., 
1990).

The needs-based model of reconciliation argues that 
when one party harms another it creates distinct sets of 
emotional needs in the transgressor and the victim. Follow-
ing a harmful action, transgressors suffer from feelings of 
diminished morality (Exline & Baumeister, 2000; Zech-
meister & Romero, 2002) and guilt (Baumeister et al., 1994). 
The need-based model argues that as a result, transgressors 
develop a need for social acceptance which may be pursued 
by expressing related emotions to others to restore their 
moral identity which allows them to feel “rehumanized” 
(Shnabel & Nadler, 2008; Staub et al., 2005). The need for 
one’s moral identity to be re-established can also be fulfilled 
by victims granting forgiveness. However, considerations 
of one’s moral identity may also serve as a barrier to genu-
ine apologies. Transgressors who do not see forgiveness as 
likely may not opt to apologize because proffering an apol-
ogy without receiving forgiveness would serve to further 
impugn their moral identity (Schumann, 2018). This point 
is crucial to severe transgressions such as physical violence, 
as simple apologies are indeed less likely to be met with for-
giveness, thus making the study of such apologies difficult. 
However, one specific context that may not be as impacted 
by such interpersonal dynamics are apologies offered at the 
end of one’s life.

End of life apologies

Death carries with it an array of unique psychological expe-
riences. One seminal model argues that people progress 
through five stages when approaching imminent death: 
denial, anger, bargaining, depression, and acceptance 
(Kübler-Ross, 1973). Individuals who are aware of their 
impending death (i.e., those in the ‘acceptance’ stage) may 
feel an urgent need to make amends for past wrongs before 
their life ends as a means of obtaining a ‘good death’ (Ko 
et al., 2015). As such, those who are clearly and explicitly 
aware of their upcoming death may be more motivated to 
re-establish their moral identities in their final moments as 
the only moral identity that will remain is in the memories 
of others. One specific population meets this criterion (i.e., 
is explicitly aware of their coming death) and has a record of 
severe transgressions: death row inmates. Death row inmates 
are intimately aware of their pending fates. People who are 
incarcerated and have been condemned to die are trapped in 
a constant rumination about their own demise, an experience 

described as ‘living death’ (Johnson, 1979). As a result, 
some may be highly motivated to apologize for the actions 
they were convicted of in order to re-establish their sense of 
a moral identity in their final moments. However, in compe-
tition with this possible motive are various antagonistic traits 
that are elevated in such populations and negatively linked 
with accepting responsibility or showing remorse (Goldstein 
et al., 2006; Spice et al., 2015; West & Chester, 2021). Such 
individuals are at a greater risk of engaging in antisocial 
behavior and thus severe transgressions, such as violence.

Emotions, apologies, and antisocial 
behavior

Much of the extant literature indicates that disturbances in 
the recognition and experience of the full breadth of human 
emotion underlies antisocial tendencies, particularly in rela-
tion to harming others (e.g., Marsh, 2013; Thomson et al., 
2021). One theory argues that antisocial behaviors develop 
over time due to a deficit in the ability to experience or rec-
ognize fear (e.g., Newman et al., 2010; Sylvers et al., 2011). 
Other research places a major emphasis on differences in 
anger, indicating that those with antisocial dispositions 
are more likely to exhibit explosive outbursts of anger, or 
positive urgency, indicating that positive affective experi-
ences drive some to behave more impulsively (Gray et al., 
2019; Hicks & Patrick, 2006). Nevertheless, such individu-
als do at times apologize. This may be particularly likely 
for so-called “successful psychopaths” who have improved 
abilities of social cognition and impulse control which may 
allow them to discern when apologies may be beneficial per-
sonally (Cangemi & Pfohl, 2009; Lasko & Chester, 2021; 
Lasko et al., 2019). Despite the body of literature examin-
ing the involvement of emotionality in antisocial behavior, 
no known work has examined the role of such emotions in 
promoting the expression of apology among severe trans-
gressors. These aspects of whether one apologizes are likely 
to be qualified by the emotional state of the transgressor.

The broader literature on emotion and behavioral moti-
vation indicates that each discrete emotion is linked with 
a combination of arousal (i.e., high vs. low) and affective 
valence (i.e., positive vs. negative; Christie & Friedman, 
2004). As such, certain emotions (e.g., anger, happiness) 
are approach oriented—they make a person more likely to 
engage in a given behavior (e.g., Harmon-Jones & Allen, 
1998). In contrast, some emotions are withdrawal oriented 
(e.g., disgust, fear) and evoke automatic physical withdrawal 
from a given stimuli or action (e.g., Pond et al., 2012). Given 
that emotional experiences serve as a primary motivating 
factor behind most behavior, it would seem a key starting 
point in understanding any emotion-laden behavior such as 
delivering an apology (LeDoux, 2012). Consistent with this 
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view, recent work indicates that state empathy (rather than 
trait empathy) predicts more comprehensive and genuine 
apologies for interpersonal transgressions (Schumann & 
Dragotta, 2021). However, the literature examining the prec-
edents of apologies has yet to explore the specific involve-
ment of individual emotions as experienced in-the-moment 
by transgressors. Considering the evidence that genuine 
apologies from transgressors carry significant benefits for 
all parties, understanding the emotions that motivate such 
actions may be an important key to facilitating genuine apol-
ogies, thereby fostering an improved approach to reconcili-
ation (Eaton, 2013; Fisher & Exline, 2006; Ohbuchi et al., 
1989). Research examining the final statements of death row 
inmates and the blogs of terminally ill individuals reveals 
that these experiences are positive in affective valence 
(Goranson et al., 2017). Extending this work by examining 
the specific emotions expressed by those facing execution 
may further reveal insights regarding the psychological and 
human costs of the death penalty.

Current study

The facilitating factors and barriers to apologies are rela-
tively well known for transgressions ranging low to moder-
ate in severity. However, little research has examined the 
emotional experiences involved in apologies following 
severe transgressions. In order to address this gap in the 
literature the current study extracted the recorded final state-
ments of incarcerated persons who were executed by the 
state of Texas and subjected each statement to a sentiment 
analysis to explore the emotional profiles exhibited in the 
final statements of those convicted of murder or conspiracy 
to murder. We then compared the profiles of those who apol-
ogized during their final moments against those who did 
not to understand the emotional experiences that are most 
important for apologizing over severe transgressions. We 
did not have any specific hypotheses for the current study 
as it was exploratory in nature and our analyses were not 
pre-registered.

Methods

Data acquisition

All data were acquired from the Texas Department of Crimi-
nal Justice (TDCJ) website which hosts publicly available 
profiles of all executions from December 1982 to the pre-
sent. In total, this repository contained information about 
573 executions conducted by the state of Texas (as of 
3/16/2022). Capital crimes in the state of Texas all involve 
murder or conspiracy to murder (i.e., hiring another person 

to kill). Individual case profiles included information about 
participant’s race, age, education, and their last statements. 
All executions occurred in the same facility: the so-called 
Huntsville Unit.

Data cleaning

Of the initial set of 573, 139 cases were excluded because 
their records contained no final statement, or their recorded 
final statement was simply them declining to make a state-
ment. We then examined each statement manually to ensure 
text that was not relevant to each statement was removed. 
This was necessary because the individuals tasked with 
recording the statements sometimes added narrative text 
describing what was happening (e.g., “he mouthed ‘love 
you’ to his mother”) or made an explicit note that text had 
been omitted due to profanity or was unintelligible. All such 
text was removed prior to our sentiment analysis. In some 
cases, final statements were written and distributed to those 
in attendance. In these cases, we retained the text of these 
written final statements. Our final dataset contained 435 
statements. However, eight of these cases were not included 
in our analyses due to the discovery of exonerating evidence 
post-execution per the Death Penalty Information Center 
(https://​death​penal​tyinfo.​org/​policy-​issues/​innoc​ence/​execu​
ted-​but-​possi​bly-​innoc​ent). We excluded these cases as the 
emotions and final statements of innocent persons are likely 
linked to distinct psychological experiences in relation to the 
rest of our sample, resulting in a final sample of 427.

Statistical power statement

The sample used in the current work was not determined 
using any a-priori procedure as we included all usable 
cases from the TDCJ database. A sensitivity analysis using 
G*Power version 3.1.9.7 indicated our sample had 80% 
power to detect effects larger than r = 0.13 (Faul et al., 2009).

Coding procedure

The first author and a trained research assistant indepen-
dently read and coded each statement for whether it con-
tained an apology, similar to prior research utilizing earlier 
versions of the TDCJ data (e.g., Eaton & Theuer, 2009). 
Apologies were defined as any statement that reflected an 
acceptance of personal responsibility for the transgression 
(e.g., “…I am sorry for the pain and suffering I have caused 
you…”). Some statements contained appeals for forgive-
ness from the victim’s family, but did not contain apolo-
gies and were thus not coded as apology statements. We 
did not include these statements as apologies because such 
statements did not involve the core components of apology 
(e.g., accepting responsibility for doing harm) but still asked 

https://deathpenaltyinfo.org/policy-issues/innocence/executed-but-possibly-innocent
https://deathpenaltyinfo.org/policy-issues/innocence/executed-but-possibly-innocent
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for forgiveness from the aggrieved. Although such appeals 
may sometimes result in forgiveness, the core components 
of sincere apologies identified in the literature are absent 
(Schumann, 2018).

Data analysis

All analyses were conducted using R version 4.1.1. We 
examined the interrater reliability of our statement cod-
ing using the irr package (Gamer et al., 2019). All senti-
ment analyses were conducted using the sentimentR pack-
age (Rinker, 2021). We also estimated a logistic regression 
model using the base R glm function and conducted domi-
nance analyses using the dominanceAnalysis package (Nav-
arrete & Soares, 2020) to examine the emotional experiences 
that were most important to apologies for severe transgres-
sions. Finally, we probed the interaction term from our 
exploratory moderation model using the simple_slopes func-
tion from the reghelper package (Hughes & Beiner, 2021). 
Given the exploratory nature of this work we applied the 
Benjamini–Hochberg correction to all p-values presented 
in this manuscript (and supplemental analyses; 84 values in 
total) in order to appropriately control the false discovery 
rate (FDR; Benjamini et al., 2009).

Sentiment analysis

Sentiment analysis allows the researcher to extract quantita-
tive estimates of the affect and emotions expressed in spoken 
or written language. Many approaches to sentiment analysis 
exist, but recent years have seen the introduction of open-
source automated sentiment analysis software packages (see 
Naldi, 2019 for a review of R packages for sentiment analy-
sis). The majority of such packages (and our application spe-
cifically) utilize a “bag-of-words,” lexicon-based approach. 
That is, individual words are compared against an extensive 
lexicon that contains values for affective valence and emo-
tional content. These values are then combined to produce 
an overall score for the variables requested (i.e., positive/
negative affect or specific emotions). However, one common 
issue that affects many sentiment analysis packages is that 
they do not account for sentence modifiers or negators. For 
example, many such packages would assign a similar score 
to the sentences “I am so happy” and “I am so not happy”. 
We chose the sentimentR package for our sentiment analy-
sis because it is the only existing R package that accounts 
for negators and modifiers by default. sentimentR accom-
plishes this by examining the six words surrounding each 
individual term before assigning an ultimate score (Rinker, 
2021). This approach allowed us to yield estimates of the 
levels of specific emotions expressed in each statement. 
The sentimentR package implements the psychoevolution-
ary theory of emotion which posits eight core emotions to 

the human experience: anger, anticipation, disgust, fear, joy, 
sadness, surprise, and trust (e.g., Plutchick, 1980). As such, 
we utilized estimates of each of the emotions extracted by 
the sentimentR package using the NRC Emotion dictionary 
(Mohammad & Turney, 2013). These values were estimated 
such that they were standardized to statement length, allow-
ing us to contrast the emotions of shorter statements with 
longer statements. Recent research indicates that such auto-
mated sentiment analysis approaches are roughly equivalent 
to the accuracy of trained human coders (Provoost et al., 
2019).

Data availability

All data and code needed to reproduce our findings are pub-
licly available on the open science framework (https://​osf.​
io/​ad72u/​files/).

Results

All sample demographic information (i.e., race, education, 
sex, occupation, and age) is presented in Table 1. Descrip-
tive statistics of the emotion estimates produced by our sen-
timent analysis are presented in Table 2.

Note. Only 139 cases had data for sex in the TDJC 
database.

Each of the study variables had some univariate outli-
ers (i.e., ± 3 SD) which were Winsorized. Final statements 

Table 1   Sample demographic information

Race, % (n)

Black 36.80% (157)
Other 0.50% (2)
Hispanic 20.60% (88)
White 42.20% (180)
Age
M (SD) 39.37 (8.57)
Range 24—70
Years of Education
M (SD) 10.11 (2.03)
Range 3—16
Occupation Type
Laborers 84.60%
Law Enforcement 1.00%
Management 1.60%
Office Work 3.90%
Unknown 8.90%
Sex, % (n)
Male 98.56% (137)
Female 1.44% (2)

https://osf.io/ad72u/files/
https://osf.io/ad72u/files/
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were 108.98 words long on average (SD = 104.48). Zero-
order bivariate correlations among the sentiment estimates 
are presented in Table 3. Example statements characteristic 
of those high in a given emotion (e.g., anger) are available 
in Supplemental Document 2 (Table S8).

Interrater reliability

We tested the interrater reliability of our apology coding by 
examining the interclass correlation coefficient (ICC). We 
used a one-way model for single measurement units testing 
the consistency of our ratings. This analysis revealed sub-
stantial consistency in coding, ICC(1) = 0.93, 95% CI 0.92, 
0.94, indicating strong reliability between coders (Koo & 
Li, 2016). The original coding of the first author was thus 
retained. In respect to apologies, 143 (33.50%) of those in 
the current sample apologized for their actions whereas the 
remaining 284 (66.50%) did not.

Emotional profiles of final statements

We applied a series of paired-samples t-tests to explore the 
general emotional profile expressed in all statements. All 
results of these analyses are detailed in Supplemental Docu-
ment 1 (Tables S1–S7). In general, final statements deliv-
ered prior to execution reflected particularly high levels of 
joy and trust (Fig. 1), as these emotions were significantly 

higher than all others. The emotions expressed the least were 
disgust, surprise, anger, and sadness. In terms of frequency, 
statements expressed 5.76 emotions on average (i.e., the 
number of emotions estimated as above zero).

To further understand the emotional experiences under-
lying apologies, we conducted a series of independent 
t-tests comparing the mean level of each emotion expressed 
between those who apologized and those who did not. These 
analyses (Table 4) revealed that those who included apolo-
gies in their final statements expressed significantly less 
anger than those who did not (Fig. 2). Those who apologized 
also expressed less joy and more sadness than those who did 
not. Finally, those who apologized expressed greater sur-
prise and less trust than those who did not. However, fear, 
disgust, and anticipation did not differ between these groups.

Identifying the most important emotions 
behind apologies

To identify which of these emotions was most strongly 
linked with apology, we applied a bootstrapped dominance 
analysis procedure to a binomial logistic regression model. 
First, we modeled the dichotomous apology variable as the 
outcome and each of the eight emotions as independent vari-
ables in a multiple logistic regression. This model correctly 
classified 69% of statements and indicated that expressions 
of anger and joy were both linked with a lower likelihood of 
apologizing (Nagelkerke R2 = 0.20; AICc = 496.05). In con-
trast, sadness and surprise were the only emotions signifi-
cantly linked with a greater likelihood of apologizing. Based 
on these findings, it appeared that sadness was the strongest 
positive predictor of apologizing for a severe transgression, 
where each unit increase in sadness was associated with an 
85% increase in the likelihood of apologizing (Table 5). In 
contrast, anger appeared to be the strongest negative predic-
tor of apologizing (Fig. 3), as each unit increase in anger was 
linked with an approximate 76% reduction in likelihood of 
apologizing.

In order to confirm which of these variables was the most 
important predictor we subjected this model to a dominance 

Table 2   Emotion estimate descriptives

Variable M SD Range Outliers

Anger 0.02 0.03 0.00–0.33 8
Anticipation 0.04 0.05 0.00–0.67 5
Disgust 0.01 0.02 0.00–0.22 6
Fear 0.03 0.03 0.00–0.33 8
Joy 0.06 0.05 0.00–0.33 8
Sadness 0.02 0.02 0.00–0.12 7
Surprise 0.01 0.02 0.00–0.17 6
Trust 0.05 0.05 0.00–0.33 7

Table 3   Zero-order correlations 
among all emotion variables

*p < 0.05, **p < 0.01, ***p < 0.001

Variable 1 2 3 4 5 6 7

1 Anger –
2 Anticipation 0.08 –
3 Disgust 0.40*** 0.09 –
4 Fear 0.65*** 0.38*** 0.37*** –
5 Joy − 0.24*** 0.43*** − 0.08 0.08 –
6 Sadness 0.45*** 0.04 0.41*** 0.50*** − 0.24*** –
7 Surprise 0.13* 0.44*** 0.27*** 0.29*** 0.25*** 0.30*** –
8 Trust 0.10 0.62*** 0.23*** 0.38*** 0.50*** − 0.00 0.35***
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analysis using a 5,000-sample non-parametric bootstrap pro-
cedure. Full results of our dominance analysis and subse-
quent bootstraps are presented in Supplemental Document 2 
(Table S9). This analysis revealed that sadness was the sin-
gle most important emotion in predicting whether final state-
ments contained apologies, as it exhibited complete domi-
nance as a predictor above and beyond all other emotions 
except for anger, where conditional dominance was estab-
lished in favor of sadness. We further examined the condi-
tional dominance of our predictors by plotting their contri-
bution values against the level of model complexity (Fig. 4). 
Sadness emerged as the dominant predictor of apologies 

excepting at the highest levels of model complexity where 
anger emerged as the stronger predictor. That is, when all 
other emotions were accounted for, anger accounted for the 
most variance in apologies and an individual predictor.

Exploring the roles of sadness and anger

Given the importance of anger and sadness to apology, we 
compared the different levels of these emotions within each 
statement type. A paired samples t-test among those who apol-
ogized revealed that their statements expressed significantly 
more sadness than anger, t(142) = 5.88, p < 0.001, d = 0.49, 
95% CI = 0.33, 0.67. Despite this difference, a one-sample 
t-test revealed that apologetic statements still contained lev-
els of anger significantly greater than zero, t(142) = 11.82, 
p < 0.001, d = 0.98, 95% CI 0.79, 1.18, as 71.30% of apolo-
getic statements expressed some degree of anger. In contrast, 
those who did not apologize demonstrated significantly greater 
levels of anger than sadness, t(283) = 3.00, p = 0.004, d = 0.18, 
95% CI 0.07, 0.30. Considering these results and our zero-
order correlations indicating the positive association between 
anger and sadness, we conducted an exploratory moderation 
analysis to test if anger and sadness interacted to predict apol-
ogy. This model accounted for approximately 17% of the vari-
ability in apologies, AICc = 497.55, Nagelkerke’s R2 = 0.17. 
Like our initial regression model, we found sadness exhib-
ited a significant positive effect, OR 2.66, 95% CI 1.96, 3.71, 
p < 0.001, and anger exhibited a negative effect, OR 0.49, 95% 

Fig. 1   Average levels of each 
emotion expressed in last state-
ments. Error bars reflect 95% 
confidence intervals

Table 4   Independent-samples t-tests Comparing Levels of Emotions 
Expressed between Those Who Apologized and Those Who Did Not

*Groups differed in variability as indicated by a significant Levene’s 
test, Welch’s t and corresponding effect size reported

Emotion t p d 95% CI

Anger* − 2.55 0.015 − 0.23 − 0.41, − 0.05
Anticipation* − 1.35 0.198 − 0.12 − 0.30, 0.05
Disgust 0.68 0.514 0.07 − 0.13, 0.27
Fear* 0.01 0.994 0.00 − 0.18, 0.18
Joy* − 3.52  < 0.001 − 0.33 − 0.51, − 0.14
Sadness 4.21  < 0.001 0.43 0.23, 0.63
Surprise 1.93 0.067 0.20 − 0.00, 0.40
Trust* − 2.02 0.056 − 0.19 − 0.37, 0.01
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CI 0.30, 0.73, p = 0.002, on apology. However, these effects 
were qualified by their interaction, OR 0.65, 95% CI 0.47, 0.87, 
p = 0.009. Decomposition of this interaction (Table 6) revealed 
that the strength of the relationship between sadness and likeli-
hood of apology decreased as levels of anger increased.

Discussion

Research provides significant insight into the psychological 
processes involved in interpersonal transgressions and sub-
sequent apologies. However, such research largely focuses 
on lesser interpersonal transgressions (e.g., lying), with little 
known work focusing specifically on severe transgressions 

(e.g., murder). We provided a preliminary exploration of the 
emotional experiences that facilitate and constrain apolo-
gizing for such actions. The current work revealed that two 
emotions specifically, sadness and anger, played distinct 
roles in motivating apologies.

Emotional profiles of final statements

Our sentiment analyses and t-tests revealed that final state-
ments were generally marked by high expressions of joy and 
trust, moderate levels of fear and anticipation, and low levels 
of surprise, anger, disgust, and sadness. These findings are 
broadly consistent with prior research that has applied simi-
lar techniques to the final statements from the TDCJ’s data-
base. Specifically, Goranson et al. (2017) applied a linguistic 
analysis to the statements contained in the TDCJ database 
which included executions that occurred 1982–2013. They 
found that the affective content of final statements was 
significantly more positive than negative (Goranson et al., 
2017; Study 2). Our results replicated and extended these 
findings by examining the specific emotions that underlie the 
affective profile observed by previous research and linking 
these emotions to explicit apologies. Goranson et al. also 
found that the blog posts of terminally ill patients exhibited 
an extremely similar affective profile to the final statements 
(2017; Study 1). Finally, our finding that 33.50% of final 
statements contained apologies is consistent with research 
indicating that romantic partners typically engage in sincere 

Fig. 2   Mean levels of emotions 
split by apology group. Error 
bars represent 95% confidence 
intervals

Table 5   Binomial logistic regression results

OR Odds Ratio

Emotion OR 95% CI p

Anger 0.24 0.13 – 0.40  < 0.001
Anticipation 0.84 0.50 – 1.36 0.509
Disgust 1.22 0.86 – 1.72 0.296
Fear 1.52 0.94 – 2.49 0.108
Joy 0.58 0.39 – 0.83 0.006
Sadness 1.85 1.33 – 2.65  < 0.001
Surprise 1.62 1.16 – 2.29 0.007
Trust 0.83 0.55 – 1.22 0.382
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Fig. 3   Predicted probability of apologizing as a function of expressed sadness (left) and anger (right). X-axes reflect standardized values

Fig. 4   Proportion of variance 
explained by each predictor 
(via Nagelkerke’s R2) emo-
tion displayed as a function of 
the level of model complexity. 
Model complexity is indexed by 
the number of predictors (i.e., 
emotions) included in the subset 
models summarized here
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apologies are a similar rate (i.e., 30.94% of the time; Schu-
mann, 2012). As such, it seems likely that the current find-
ings are not unique to the psychological experiences of peo-
ple incarcerated for murder.

Emotions and apologies

Our independent-samples t-test results indicated that distinct 
profiles of emotion existed between those who apologized 
and those who did not. Specifically, we observed that apolo-
gies were typified by elevated levels of sadness and sur-
prise, but lower levels of anger, joy, and trust. These findings 
are broadly consistent with work indicating that emotional 
states are of critical importance when it comes to apolo-
gies (Schumann & Dragotta, 2021). Critically, our logistic 
regression and subsequent dominance analysis indicated that 
sadness was the single most important positive predictor of 
apology. This finding is consistent with research indicating 
that expressions of sadness in written and verbal admissions 
are generally an indicator of genuine remorse (Villar et al., 
2014). In contrast, we found anger was the most important 
negative predictor of apology. Anger’s negative impact 
on the likelihood of apology is consistent with prior work 
indicating other-blame as a crucial feature of anger (e.g., 
Ben-Zur & Breznitz, 1991; Levine, 1996; Vansteelandt & 
Van Mechelen, 2006). Our findings are also consistent with 
recent research indicating that anger alone predicts selfish 
outcomes in social moral dilemmas, but that similar lev-
els of sadness and anger are more closely linked to selfless 
outcomes (Lutz & Krahé, 2018; Plaks et al., 2021). These 
findings considered jointly yield an important insight into 
the emotional substrates of apologizing. Although sadness 
and anger are both negative in valence, they differ in level of 
arousal and directional motivation, as anger marks a high-
arousal, approach-oriented emotional state, where sadness 
is a low-arousal state associated with behavioral withdrawal 
(Christie & Friedman, 2004; Feldman, 1995; Harmon-Jones 
& Allen, 1998). As such, it seems plausible that some degree 
of both emotions may facilitate apology.

Our analyses indicated that apologetic statements con-
tained greater expressions of sadness than anger, but that 
such statements still contained substantial anger expression. 
Similarly, our zero-order correlations revealed that sadness 
and anger were positively correlated. These results are per-
haps best understood through the lens of a socio-functional 
account of emotion (e.g., Keltner & Gross, 1999). In this 
context, sadness may cue transgressors to an opportunity 
to make amends and thus drive them to seek forgiveness. 
However, sadness alone is generally associated with a lack 
of behavioral activation and thus some degree of anger may 
contribute arousal to one’s internal state thus facilitating 
an ultimate apology (e.g., Christie & Friedman, 2004). In 
other words, sadness appears to be a critical component 
of motivating apologies for severe transgressions because 
of its affective valence, and anger appears to be a critical 
component due to its contribution of arousal. Results from 
our moderation analysis suggested that a careful balance 
between sadness and anger is important, as the effect of 
sadness decreased as anger levels increased. These findings 
also hold implications for clinical approaches to addressing 
antisocial behavior.

Clinical implications

Substantial research indicates that those inclined towards 
antisocial behaviors commonly exhibit low levels of psycho-
logical and physiological arousal even in the face of threat-
ening stimuli (e.g., Thomson et al., 2021). Such individuals 
commonly engage in sensation seeking behaviors and are 
typified by a propensity to boredom and explosive bouts of 
anger (Gray et al., 2019; Hicks & Patrick, 2006; Pfattheicher 
et al., 2021). As such, it may be that those with antisocial 
tendencies experience sadness as a more aversive emotional 
state than anger because of the difference in arousal. As a 
result, the functionality of sadness may become disrupted 
because the aversiveness of the low arousal state is misattrib-
uted to this feeling and the act of apologizing itself. When 
confronted by negative emotional experiences the individual 
may thus have a strong implicit preference towards anger 
as opposed to chronic under-arousal. This interpretation is 
consistent with research indicating that people do prefer-
entially pursue negative emotional experiences for utilitar-
ian purposes (e.g., Riediger et al., 2009) and that affective 
experiences are commonly attributed to unrelated stimuli 
(e.g., Payne et al., 2005). However, experimental work indi-
cates that induced sadness can reduce the effects of anger on 
antisocial behaviors (i.e., aggression; Lutz & Krahé, 2018; 
Zhan et al., 2015). As such, clinical researchers may find 
the development of such experimental inductions into clini-
cal interventions for those prone to antisocial behaviors that 
place an emphasis on low-arousal tolerance a fruitful area 
for future research.

Table 6   Conditional effects of sadness and anger on apology

Level of emotion Slope estimate SE t p

Anger
 Low 1.31 0.22 5.68  < 0.001
 Moderate 1.00 0.16 6.10  < 0.001
 High 0.68 0.18 3.88  < 0.001

Sadness
 Low − 0.31 0.29 − 1.09 0.302
 Moderate − 0.71 0.22 − 3.23 0.002
 High − 1.12 0.24 − 4.62  < 0.001
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The psychological and human costs of the death 
penalty

Although the primary interest of this investigation were 
the emotions underlying apologies for severe transgres-
sions, the nature of our data provided some insight into the 
societal costs and benefits of the death penalty. The death 
penalty is generally defended as a state-mandated means by 
which victims of severe transgressions and their families 
can obtain closure (Zimring, 2004). Such arguments hinge 
on the assumption that executing a person will provide a 
psychological benefit to the victim’s family and will act as a 
deterrent for any would-be offenders. However, research has 
found that capital punishment does not result in deterrence 
for homicide or other forms of antisocial behavior (Hong & 
Kleck, 2018; Peterson & Bailey, 1991), and that the execu-
tion of death row inmates rarely has psychological benefits 
for the witnesses and other co-victims (Eaton & Christensen, 
2014; Goodwin, 1997). In contrast, findings from the current 
study and prior research indicate that the emotions expressed 
most strongly among final statements was joy or positive 
affect more generally (Goranson et al., 2017). Given that 
a similar effect has been found among blog posts of termi-
nally ill patients (Goranson et al., 2017) it would seem that 
execution marks a final escape from the extended suffering 
faced by those on death row (e.g., Johnson, 1979). Despite 
such suffering, there is little evidence to indicate that these 
features of the legal system are helpful to victims’ families. 
Evidence indicates that mediated meetings between victims 
and transgressors result in a similar rate of transgressor apol-
ogies as those found in our study (i.e., 38%), but that such 
discussions also improved the psychological wellbeing of 
58% of participating victims (Umbreit et al., 2003). A meta-
analysis examining the impact of such mediated reconcili-
ation between victims and transgressors indicates that par-
ticipation in such reconciliation is linked with a significantly 
reduced rate of future transgressions (Nugent et al., 2003). 
Taken together, our findings and prior research suggest that 
a thorough investigation of whether the psychological and 
human costs of the death penalty outweigh the ostensible 
societal benefits is warranted.

Limitations

The current study provided an in-depth look at the emo-
tions that drive apologies for the most severe of interper-
sonal transgressions: murder. Despite the novel nature of this 
research, our findings must be considered in light of several 
limitations. First and foremost, the raw text of last statements 
we obtained from the TDCJ database was transcribed by a 
third party and we thus must assume the accuracy of these 
transcriptions. Similarly, we did observe evidence of non-
standard transcription methods in the raw dataset as some 

entries included third-person narrative text (e.g., “He said 
okay”) instead of simply the words spoken. Although we 
did clean each statement individually to remove such text, 
its presence suggests that other features could have differed 
across transcribers that could have been more difficult to 
spot. Complicating matters further, there were several cases 
where it appeared that the speaker was executed before they 
finished delivering their final statements, thus making it 
impossible to know what the remainder of their statement(s) 
would have contained. Second, the statements collected here 
were delivered under extreme circumstances that involved 
many persons. Relatedly, no data were available to indicate 
who attended the execution as an observer, making it impos-
sible to determine who each statement was directed towards 
(i.e., the victim’s family or their own family). Such circum-
stances very likely impacted the behavior of speakers, but 
the degree of consistency of our findings with other studies 
of apology suggest that this is not likely the case in terms of 
our inferences about the involvement of emotions. Third, our 
analyses are exploratory in nature and rely on retrospective 
data and correlational analyses. As such, we are unable to 
make any inferences regarding the causal role any such emo-
tions may play in apologies for severe transgressions. Future 
research should seek to replicate our findings in samples of 
non-incarcerated persons to confirm and further explore the 
roles of anger and sadness in offering apologies for interper-
sonal transgressions in a controlled laboratory environment.

Conclusion

Interpersonal conflicts and transgressions are a fact of social 
life. Such harmful actions hold distinct psychological con-
sequences for transgressors and victims alike, whereas the 
acceptance of genuine apologies hold positive benefits for 
both parties. In this study we explored the emotional pro-
files of final statements from inmates facing execution and 
compared the profiles of those who apologized for their 
actions against those who did not. We found that sadness 
and anger were the two most important emotions to apol-
ogy, but that they interacted with each other. Our findings 
thus suggest that human emotions may facilitate apology by 
functionally recruiting the arousal components of anger and 
affective valence of sadness to provide the behavioral activa-
tion necessary to apologize to a group of people. We also 
found that those in our sample apologized for their severe 
transgressions at similar levels as apologies for less severe 
transgressions. Taken together, our findings could indicate 
that those prone to antisocial behaviors don’t necessarily 
lack the ability to experience remorse, but rather are highly 
motivated to avoid the emotional state(s) that accompany it.
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