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ABSTRACT
Background: It has been acknowledged that medical life-threatening experiences such as

an acute myocardial infarction (Ml) often lead to acute stress disorder symptoms (ASS),
which in turn can result in the development of post-traumatic stress symptoms (PTSS).
Previous studies have suggested an association between various traumatic experiences and
alexithymia. The association of alexithymia with ASS and PTSS in patients with Ml is elusive.
Objectives: The aim of this study was to examine the association of alexithymia with MI-
induced ASS and PTSS in patients at high risk of developing PTSD.

Method: Patients (N = 154) were examined twice, once within 48 hours, and then again
three months after acute MI. All patients completed the self-rating Acute Stress Disorder
Scale (ASDS) within 48 hours after the cardiac event. Three months after hospital discharge,
all patients completed the Toronto Alexithymia Scale (TAS-20) and underwent the Clinician-
Administered PTSD Scale (CAPS), a structured interview to assess the severity of PTSS.
Descriptive statistics, correlations, multivariate linear regressions, and moderation analysis
were conducted.

Results: The linear regression model explained 23% of the variance in Ml-induced PTSS-
symptoms (F(6.109) = 5.58, p < 0.001, R? = 0.23. ASS was significantly related to PTSS severity
(r (152) = p < 0.001). The scores of the TAS-20 subscale difficulties identifying feelings (DIF)
were found to significantly moderate this relationship (R? = 0.03, p = 0.04). The scores of
TAS-20 subscales DDF and EOT as well as the TAS-20 total score had no influence on the
relationship between ASS and PTSS (p > 0.05).

Conclusion: In Ml patients with high levels of DIF, ASS predicted the development of PTSS.
If replicated, the finding may inform emotion-oriented interventions to investigate whether
increasing the capacity to identify feelings following acute MI could be beneficial in
preventing the development of PTSS.
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HIGHLIGHTS

The main results of this
study showed a moderating
effect of the alexithymia
trait ‘difficulty identifying

feelings’ on the association
between symptoms of acute
stress disorder and
symptoms of PTSD in
patients after acute
myocardial infarction (MI).

Estrés agudo y sintomas de estrés postraumatico inducidos por infarto
al miocardio: el rol moderador de la alexitimia-dificultades para iden-
tificar sentimientos.

Antecedentes: Se ha reconocido que experiencias médicas en las que se pone en peligro la
vida, tal y como el infarto agudo al miocardio (Ml por sus siglas en inglés) frecuentemente
pueden llevar a sintomas de Trastorno de estrés agudo (ASS por sus siglas en inglés), que
pueden llevar a desarrollar sintomas de estrés postraumatico (PTSS por sus siglas en inglés).
Estudios previos han sugerido una asociaciéon entre numerosas experiencias traumaticas
y alexitimia. La asociacion entre la alexitimia con los ASS y PTSS en pacientes con infarto
agudo al miocardio es evasiva.

Objetivos: Examinar la asociacion entre la alexitimia y los ASS y PTSS inducidos por Ml en
pacientes con elevado riesgo de desarrollar un TEPT.

Método: Pacientes (N=154) fueron examinados dos veces, una vez dentro de las primeras 48
horas y en otra ocasion tres meses después del infarto agudo al miocardio. Todos los
pacientes completaron la Escala Del Trastorno de Estrés Agudo, que es auto-puntuada
(ASDS por sus siglas en inglés) dentro de las primeras 48 horas posteriores al evento
cardiaco. Tres meses posteriores al alta hospitalaria, todos los pacientes completaron la
Escala de Toronto de Alexitimia (TAS-20) y fueron sometidos a una entrevista estructurada
para evaluar la gravedad de los PTSS (CAPS). Se condujeron andlisis de estadistica descrip-
tiva, correlaciones, regresiones lineares multivariadas y analisis de moderacion.
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Resultados: El modelo linear de regresiéon explicé el 23% de la varianza en los PTSS
inducidos por el MI. F (6.109) = 5.58, p < 0.001, R? =0.23. Los ASS estuvieron significativa-
mente relacionados a la severidad de los PTSS (r (152) = 0.46, p < 0.001). Los puntajes de la
subescala de dificultad de identificar sentimientos (DIF por sus siglas en inglés) dentro de las
TAS-20 moderaba significativamente esta relacién (R* = 0.03, p = 0.04). Los puntajes de las
subescalas de TAS-20 DDF y EOT asi como el puntaje total de la TAS-20 no tuvieron ninguna
influencia en la relacién entre ASS y PTSS (p > 0.05).

Conclusién: en pacientes con Ml y con altos niveles de DIF, los ASS predijeron el desarrollo
de PTSS. Si se pudiesen replicar, estos hallazgos pueden apoyar intervenciones orientadas
a las emociones para investigar si es que la capacidad de identificar sentimientos poster-
iormente a haber sufrido un infarto agudo al miocardio pudiese ser beneficioso en prevenir

el desarrollo de PTSS.
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1. Introduction

Estimated life-time prevalence rates of posttraumatic
stress disorder (PTSD) in the general population
range between less than 1% and up to 10% (Hepp
et al., 2006). In addition to more traditional causes of
a psychological trauma such as man-made and nat-
ural disaster-related traumatic experiences, it has
been acknowledged that medical life-threatening
experiences such as an acute myocardial infarction
(MI) may induce PTSD (Gurevich, Devins, & Rodin,
2002; Schelling, 2008; Spindler & Pedersen, 2005;
Tedstone & Tarrier, 2003). The abruptness of the
event, the concrete danger of death, and the patients’
intense sense of loss of control and helplessness dur-
ing the event (Kutz, Shabtai, Solomon, Neumann, &
David, 1994) as well as the intrusive experience of the
treatments, such as coronary surgery, angioplasty,
angiography, pacemaker implantation, stress testing
and even the side effects of medications, can also lead
to the development of PTSD (Alonzo, 2000). As
a result, about 18% and 23% of patients with an
acute MI, who perceive the event as life-threatening
and distressing, show clinically relevant acute stress
symptoms (ASS) (Ginzburg et al., 2003).

DSM-IV criteria for acute stress disorder (ASD)
include symptoms of dissociation, re-experiencing,
avoidance, and hyperarousal that may cause sub-
stantial disruption in everyday life (American
Psychiatric Association, 2000). These symptoms are

often temporary, easing off in hours or sometimes
days up to four weeks after an event (Bryant &
Harvey, 2000). Most trauma survivors who even-
tually developed PTSD did not meet the criteria
for ASD initially (Bryant, Creamer, O’Donnell,
Silove, & McFarlane, 2008). According to one
study, ASD may not be sufficiently distinct from
PTSD without the duration criterion (Brewin,
Andrews, & Rose, 2003). ASD may function as
a tool to identify patients for whom immediate
treatment may be necessary (Meiser-Stedman et al.,
2017).

The prevalence rate of PTSD following an acute
MI was 4%, whereas substantial posttraumatic stress
symptoms (PTSS) were found in 12% of the patients
(Edmondson et al., 2013). PTSS after an MI are often
not recognized by health care providers and can have
significant consequences on how patients convalesce
(Roberge, Dupuis, & Marchand, 2010). PTSS are
associated with an increased risk of hospital readmis-
sion, recurrent MI and all-cause mortality
(Edmondson et al., 2012), poor quality of life, as
well as adverse health behaviours and medical comor-
bidities (Edmondson & von Kinel, 2017). In addition,
PTSS are associated with poor adherence to cardiac
medication (Kronish, Edmondson, Li, & Cohen,
2012). Younger age, as well as a sense of helplessness,
pain and fear of dying during MI (Hari et al,, 2010),
lower educational level (Ginzburg, Solomon, &
Bleich, 2002) and depressive symptoms (Whitehead,



Strike, Perkins-Porras, & Steptoe, 2005) have all been
shown to be predictive for PTSS in the first year after
acute MI. The persistence of PTSS (Hari et al., 2010;
Marke & Bennett, 2013; Pedersen, von Domburg, &
Larsen, 2004; Wikman, Bhattacharyya, Perkins-
Porras, & Steptoe, 2008) or even an increase over
the first three years (Meli, Birk, Edmondson, &
Bonanno, 2020) might be one explanation for their
adverse health prognosis.

Alexithymia has been described as an emotional
processing deficit (Edwards, Shivaji, Micek, &
Wupperman, 2020) characterized by 1) problems in
identifying feelings and in differentiating between
feelings and bodily sensations; 2) the inability to
communicate feelings to others; 3) limited imagina-
tion resulting in a lack of fantasy; and 4) a stimulus-
bound, cognitive-style by external observations only
(Larsen, Brand, Bermond, & Hijman, 2003; Taylor,
Bagby, & Parker, 2003; Taylor et al., 1988). It is often
accompanied with negative affect, social evasion and
poor relationships (Tesio, Goerlich, Hosoi, & Castelli,
2019). The prevalence of alexithymia in the general
population ranges from 5% to 15% (Samur, 2013) and
from 13 to 30% in post-MI patients (Freyberger,
1977; Kojima, Frasure-Smith, & Lespérance, 2001;
Salminen, Saarijarvi, Aarela, Toikka, & Kauhanen,
1999).

Whether alexithymia is a trait, or a state continues to
be debated. In long-term studies, alexithymia has been
found to be a stable, dimensional personality trait.
Taylor and Bagby (2012) concluded in their review
that there is a strong support for the validity, stability
and dimensional nature of the construct which goes
along with maladaptive defences and coping mechan-
isms putting a person at high risk to develop medical
and psychiatric disorders. Alexithymia is now recog-
nized as a trans-nosographic construct, which acts as
a non-specific risk factor for multiple physical and
mental diseases (Caretti & La Barbera, 2005; Taylor &
Bagby, 2012).

A strong association between alexithymia and
PTSS has been reported by both cross-sectional and
longitudinal studies (Frewen, Dozois, Neufeld, &
Lanius, 2008; Sondergaard & Theorell, 2004). One
of the characteristics of alexithymia, namely difficul-
ties in in identifying feelings (DIF) was found to be
highly congruent with the construct of PTSD (Evren,
Dalbudak, Cetin, Durkaya, & Evren, 2010;
Sondergaard & Theorell, 2004). According to one
study, DIF independently predicted PTSS in adult
survivors of physical trauma (Zahradnik, Stewart,
Marshall, Schell, & Jaycox, 2009). Several studies sug-
gest that trait alexithymia has an influence on the
development and persistence of PTSS (Cloitre,
Garvert, Brewin, Bryant, & Maercker, 2013; O’Brien,
Gaher, & Pope, 2008; Zahradnik et al., 2009).
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Moreover, various studies have established a link
between alexithymia and MI-induced PTSS (Bennett
& Brooke, 2010; Chung, Dennis, Berger, Jones, &
Rudd, 2012; Gao, Zhao, Li, & Cao, 2015). One pre-
vious study reported that deficits in emotional pro-
cessing and lack of social attachment explained 24.2%
of PTSS (Bennett & Brooke, 2010). Furthermore, in
addition to age, low social support, and patients’
awareness of MI alexithymia was found to be
a significant and independent predictor of PTSS
between six- and 12-months post-MI (Bennett &
Brooke, 2010). According to Gao et al. (2015), attach-
ment anxiety and DIF predicted PTSS in first-time
MI patients. These authors found that, except for
externally oriented thinking, all sub-dimensions of
alexithymia were significantly correlated with PTSS.
Another study suggested that alexithymia could act as
a moderator between traumatic events and PTSS
(Park et al., 2015).

Moreover, DIF, as an important component of
alexithymia, has been found to play a role in the
severity of PTSS after stroke, which is also one kind
of life-threatening disease (Wang, Chung, Hyland, &
Bahkeit, 2011). Therefore, it is reasonable to explore
the relationship between alexithymia and PTSS
among MI patients. Taken together, alexithymia
may play an important role in the development of
PTSS after ML

However, no research has addressed alexithymia as
a possible moderator of the association between MI-
induced ASS and later development of PTSS. Also,
existing studies rarely explore the distinct influences
of subdimensions of alexithymia, making it unclear
whether there are specific sub-dimensions related
with PTSD symptoms (Frewen et al, 2008).
Consequently, it is necessary to examine the role of
alexithymia following MI and to look at the relation-
ship between alexithymia and PTSS more thoroughly.
Thus, the aim of this study was to examine the role of
alexithymia in the relationship between ASS and sub-
sequent PTSS three months after the experience of an
acute MI. We specifically hypothesized that alexithy-
mia would moderate this relationship such that ASS
would predict stronger PTSS independent of demo-
graphic, psychosocial and medical variables.

2. Methods
2.1. Participants

Participants in the current study were a subsample of
the MI-SPRINT randomized controlled trial (RCT)
that investigated the effects of early psychological
counselling for the prevention of MI-induced PTSS
(Meister et al.,, 2013; von Kinel et al, 2018).
Consecutive patients, aged 18 years and older, with
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verified acute ST elevation myocardial infarction
(STEMI) or non-STEM]I, referred for acute coronary
care intervention to the Cardiology Department, Bern
University Hospital, Switzerland, were recruited
between January 2013 and December 2015. ST eleva-
tion myocardial infarction (STEMI) is characterized
by symptoms of myocardial ischaemia and is asso-
ciated with persistent electrocardiographic ST eleva-
tion and subsequent release of biomarkers (e.g.
troponin) of myocardial necrosis. Recruitment details
are described elsewhere (von Kinel et al., 2018). In
short, as soon as a patient was admitted, the research
staff called the study centre, where an independent
person randomly assigned the participants to trauma-
focused counselling (intervention group) or stress-
focused counselling (control group). The randomiza-
tion list for group allocation was computer-generated
with Research Randomizer (www.randomizer.org)
and was only accessible to researchers after the end
of the entire study.The sample consisted of 190 MI
patients who were randomized to either the trauma-
focused intervention group (n = 97) or the stress-
focused active control group (n = 93). Of these, 154
(81.1%) completed the 3-month follow-up assessment
and were included in our analysis. All participants
were of Caucasian origin.

Eligible participants were aged 18 years and older
with stable circulatory conditions according to the
treating cardiologist (i.e. no cardiogenic shock signs
such as paleness, restlessness, cold sweat and heart
rate > 100/min and systolic blood pressure <
100 mmHg) and high levels of acute distress during
MI. Acute distress during MI was based on numeric
rating scale scores (range 0-10) for ‘pain intensity
(during MI)’ of at least 5 plus ‘fear of dying (until
admission to the coronary care unit)’ and/or ‘worry-
ing and feeling helpless (when being informed about
having MI)’ of at least 5 each. The categorization of
high risk of experiencing distress such as ASS and
PTSS after Mlis based on our previous study of 297
patients (61 + 10 years, 83% men) who self-rated
PTSS using the posttraumatic diagnostic scale follow-
ing an acute MI. Measures of subjective perception of
MI (i.e. fear of dying, sense of helplessness, pain) all
predicted posttraumatic stress (Guler et al., 2009) as
well as CVD-related hospital readmissions, indepen-
dent of other prognostic factors (von Kénel et al,
2011). Participants were excluded if they had emer-
gency coronary artery bypass grafting, comorbid dis-
eases likely to cause death within 1 year, were not
fully oriented, or had cognitive impairment.
Additional exclusion criteria were current severe clin-
ical depression in the patient’s history, suicidal idea-
tions in the previous 2 weeks, inadequate knowledge
of German, or current participation in another RCT.
We assumed that depressed patients would struggle
to follow a 45-minute counselling session and to

comprehend its content due to concentration diffi-
culties. Therefore, patients clinically judged to have
severe depression were excluded. The study was con-
ducted in accordance with the Declaration of
Helsinki and the guidelines on Good Clinical
Practice and registered under ClinicalTrials.gov
(NCT01781247). The study was independently mon-
itored by the independent Clinical Trials Unit,
Faculty of Medicine, University of Bern, and
approved by the ethics committee of the State of
Berne (KEK No.170/12). All participants gave written
informed consent for study participation. None of the
subjects received financial compensation.

2.2. Measures

Participants completed validated questionnaires
within 48 hours of MI (baseline measures) as well
as three months after MI (3-months follow-up mea-
sures). Baseline measures included sociodemographic
factors, depression history, severity of depressive
symptoms, risk of post- discharge death and recur-
rent MI after acute coronary syndrome, symptoms of
dissociation, re-experiencing, avoidance and hyperar-
ousal and PTSD prior to MI. Assessment of MI-
induced PTSS and alexithymia were included in the
3-month follow-up analyses.

2.3. Baseline measures (within 48 hours of MI)

The current study used self-report data from the
baseline assessment as follows: sociodemographic fac-
tors (sex, age, marital status, living and employment
status, level of education), depression history was
orally assessed with standardized questions about
previously diagnosed depressive episodes, severity of
depressive symptoms measured with the 13-item cog-
nitive depressive symptom subscale of the Beck
Depression Inventory (BDI; total score 0-39) (Beck,
1993), risk of post-discharge death and recurrent MI
after acute coronary syndrome, estimated with the
Global Registry of Acute Coronary Events (GRACE)
risk score (Fox et al., 2006), ASS, of dissociation, re-
experiencing, avoidance and hyperarousal measured
with the German version of the Acute Stress Disorder
Scale (ASDS) (Helfricht et al., 2009), and PTSD prior
to current MI assessed with a 3-item screener
(Franklin, Sheeran, & Zimmerman, 2002).

The ASDS is a self-rated inventory (Helfricht et al.,
2009) that (a) indexes ASD and (b) predicts posttrau-
matic stress disorder (PTSD) (Bryant, 2000). It com-
prises 19 items for the four subscales dissociation (5
items), re-experiencing (4 items), avoidance (4 items)
and arousal (6 items) based on the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV).
Each item is scored on a five-point Likert scale
(0 = ‘not at all,) 4 = ‘extremely)’ with a sum score
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between 0 and 76. The cut-off score for the ASDS
scale has been set at 56 (Bryant, 2000). Psychometric
properties of the ASDS show a good sensitivity (95%)
and specificity (83%) as well as a strong test-retest
reliability (r = 0.94) (Bryant, 2000). All patients were
asked to complete a questionnaire referring to the
cardiac event as the potentially traumatic event. The
ASDS showed good internal consistency in our sam-
ple (Cronbach’s alpha = 0.83).

Previous traumatic experiences that had possibly
resulted in PTSS in the three months prior to hospi-
talization were explored using three items from the
Structured Clinical Interview for DSM-IV-PTSD
(SCID-PTSD). Patients were asked to self-report
whether they had a) experienced a traumatic event
(‘such as a major disaster, very serious accident or
fire, being physically assaulted, seeing another person
killed or dead, or badly hurt, or hearing about some-
thing horrible that has just happened to someone
close to you’) prior to their MI-related hospitaliza-
tion; b) whether the event came back ‘in nightmares,
flashbacks, or thoughts you cannot get rid of’; and c)
whether the experience of ‘thoughts or feelings com-
ing back’ had happened in the past three months.
These questions were recently applied to screen for
PTSD cases in patients after an acute coronary syn-
drome. Research showed that three ‘yes’ responses to
these questions correctly identified 97% of PTSD
cases (Franklin et al., 2002).

2.4. 3-month follow-up measures

At 3 months after MI, the severity of MI-induced
PTSS was assessed and expressed as the total score
of the validated German version of the Clinician-
Administered PTSD Scale (CAPS) (Schnyder &
Moergeli, 2002). Counsellors (doctoral students in
psychology and medicine), trained and supervised
by senior clinical psychotherapists with degrees in
psychology or psychiatry, carried out the CAPS inter-
view. The interviewers were given a 2-day (16 hours)
training course before they carried out the CAPS
interview independently.

Interviewers rated each of the 17 PTSD symptoms
according to DSM-IV in terms of frequency and
intensity during the previous month between 0
(never) and 4 (almost always) to obtain a total sever-
ity score (range 0-136) in reference to the MI event.
A symptom is given when frequency is at least 1 point
and intensity is at least 2 points. One of 5 symptoms
is required for the re-experiencing cluster, 3 of 7
symptoms for the avoidance cluster, and 2 of 5 symp-
toms for the hyperarousal cluster. Patients who met
the criteria for all 3 symptom clusters were diagnosed
to have PTSD. Participants were classified with sub-
syndromal PTSD if they met criterion B (re-
experiencing) and either criterion C (avoidance/
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numbing) or criterion D (over-arousal), but not
both (Blanchard et al., 1995). All others were classi-
fied as non-PTSD cases. The German version of the
CAPS showed good internal consistency for the
severity score of all 17 symptom items in our sample
(Cronbach’s a = 0.79). The CAPS interview and the
scoring were conducted by the same person.

Deficiency in wunderstanding, processing and
describing emotions was measured with the German
version of the 20-item Toronto Alexithymia scale
(TAS-20) (Schafer, Schneider, Sitte, & Franz, 2002).
The TAS-20 is a self-report measure assessing three
components of the alexithymia construct: (1) DIF (‘I
often don’t know why I am angry’); (2) difficulty
describing feelings (DDF) (‘People tell me to describe
my feelings more’); and (3) externally oriented think-
ing (EOT) (Tt is difficult for me to reveal my inner-
most feelings, even to close friends’). Items are rated
on a 5-point Likert scale between 1 (strongly dis-
agree) and 5 (strongly agree); 5 items are negatively
keyed (items 4, 5, 10, 18, and 19). The total alexithy-
mia score is the sum of the responses of the three
subscales. The TAS-20 uses cut-off scoring equal to
or less than 51 for ‘non-alexithymia’ and equal to or
greater than 61 for ‘alexithymia’. Scores between 52
and 60 indicate ‘possible alexithymia’ (Bagby, Parker,
& Taylor, 1994). The German version of the TAS-20
showed good convergent and clinical validity (Bach,
Bach, de Zwaan, Serim, & Bohmer, 1996). The TAS-
20 demonstrated good internal consistency in our
sample (Cronbach’s alpha = 0.84). Cronbach’s alpha
for the subscale DIF showed good internal consis-
tency (Cronbach’s alpha = 0.70), medium internal
consistency for EOT (Cronbach’s alpha = 0.53) and
high internal consistency for the subscale DDF
(Cronbach’s alpha = 0.85).

2.5. Intervention

The intervention consisted of either trauma-focused
counselling (intervention group) or stress counselling
(active control group). Counselling was given within
48 hours of admission by study therapists as a single
45-minute session. In both groups, intervention con-
sisted of a counselling session that covered in the first
five minutes topics of most immediate concern to the
individual patient. The trauma-focused intervention
used an educational and resource-oriented approach
targeting individual resources and coping strategies,
teaching cognitive restructuring to specifically preva-
lent MI-triggered traumatic reactions as well as
explaining the concept of psychological trauma and
PTSS that might possibly emerge in the aftermath of
MI. In the active control intervention group, patients
received information about the role of psychosocial
stress in coronary heart disease, stress management
and behavioural health strategies to improve everyday
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functioning after MI. After the counselling session, all
patients received an information booklet on either cop-
ing with posttraumatic stress symptoms related to the
experience of MI or coping with stress in general.

2.6. Statistical analysis

Descriptive statistics for patient characteristics and
further inferential statistical analysis were conducted
using SPSS 25.0 for Windows (SPSS Inc., Chicago, IL,
USA). All statistical tests were two-tailed and the
significance value was set at a = 0.05. As all data
were approximately normally distributed, not missing
in a random pattern, multiple imputations (k = 5) for
education and scores of fear of dying, helplessness,
ASS and cognitive depressive symptoms according to
von Kinel et al. (2018) were used for data input of
missing data (15.7%). Kolmogorov-Smirnov tests
indicated that ASDS and TAS-20 scores were nor-
mally distributed, although the CAPS sum score was
positively skewed. Therefore, Spearman’s correlations
were calculated to assess bivariate associations among
model variables (ASDS, CAPS, TAS-20 subscales) and
continuous demographic characteristics (depression,
PDS, pain, fear, helplessness). Sociodemographic and
clinical baseline characteristics that were significantly
associated with the model variables were included as
covariates in the moderation analysis. Potential mod-
erating effects of the three TAS-20 subscales (DIF,
DDF, EOT) as well as the TAS-20 total score on the
association between ASS and CAPS scores were
investigated through moderation analysis using the
PROCESS macro for SPSS (version 3.3) (Hayes,
2017a). PROCESS is used to examine moderation
and mediation, with benefits including the pro-
gramme's ability to generate bootstrapped confidence
intervals for model coefficients and interaction effects
(Hayes, 2017a). In the moderation analysis using
PROCESS (model 1), ASDS scores were entered as
the predictor variable (X), the CAPS score (PTSS
severity) was the outcome variable (Y), and TAS-20
subscales were added as the moderator variables (M)
in separate models. Given their potential association
with MI-induced PTSD, sociodemographic (age, sex,

education) and clinical baseline characteristics
(GRACE score, history of PTSD, history of depres-
sion, and pain intensity during MI) were investigated
as potential covariates. Those showing statistically
significant association with PTSS at 3-month follow-
up were included as covariates in moderation ana-
lyses. Post-hoc analyses using simple slope analyses
and the Johnson-Neyman method were used to
further investigate any significant moderation effects
observed. Further, regression centring was per-
formed. Regression output showed no concern for
multivariate outliers using Cook’s distance, multicol-
linearity or violation of homoscedasticity assumption
constructing a residuals plot.

3. Results
3.1. Participant characteristics

A total of 154 patients were included in the analysis. The
mean age of participants was 59.9 years (SD = 11.2), and
21.7% (n = 33) were women. Table 1 shows the partici-
pants’ baseline characteristics. Significant differences
between patients without alexithymia, with possible alex-
ithymia and with alexithymia emerged for history of
depression and ASS (p < 0.001) and PTSS (F
(152.2) = 4.08, p = 0.02)).

The prevalence rates of alexithymia in our sample
were 24%% (n = 37). Mean scores of the TAS-20
subscales were as follows: DIF (M = 12.09,
SD = 3.56), DDF (M = 13.28, SD = 5.09) and EOT
(M = 20.72, SD = 4.39).

No patient had ASD and one patient had PTSD (pre-
valence 0.5%); 17 (11.7%) patients fulfilled criteria for
subsyndromal PTSD. Effects of the intervention were
published elsewhere (von Kénel et al., 2018) and revealed
no difference in interviewer-rated PTSS between trauma-
focused counselling (mean, 11.33; 95% Cl, 9.23-13.43)
and stress counselling (9.88; 7.36-12.40; p = 0.40), depres-
sive symptoms (6.01, 4.98-7.03, vs. 4.71, 3.65-5.77;
p = 0.08), global psychological distress (5.15, 4.07-6.23,
vs. 3.80, 2.60-5.00; p = 0.11), and the risk for cardiovas-
cular-related hospitalization/all-cause mortality (OR,
0.67; 95% CI, 0.37-1.23).

Table 1. Descriptive statistics on alexithymia subgroups measured 3 months after acute MI.

No alexithymia (N = 93) Possible alexithymia (n = 24) alexithymia (n = 37) p-value
Age (yrs) 58.27 58.92 55.67 0.68
University or high school degree 20.61% 6.73% 7.71% 0.09
Previous MI (%) 8.20% 10.01% 7.72% 0.90
Pain intensity (M+ SD) 7.86 +.19 739 +.33 7.50 +.49 0.42
Fear of dying (M+ SD) 513 £33 5.19 £.56 5.83 £.82 0.73
Helplessness (M+ SD) 539 +.30 5.69 +.50 5.6 +.75 0.84
History of depression (%) 25.80% 10.54% 69.21% 0.001*
Acute stress disorder symptoms (M+ SD) 14.61 = 1.11 18.16 + 1.89 17.33 £ 2.79 0.001*
Posttraumatic stress symptoms 9.66 + 8.3 12.28 + 123 225+ 195 0.02*

ANOVA, level of significance two-tailed p < 0.05 *

Abbreviations: MI: Myocardial infaction, yrs: year; M: mean; SD: standard deviation



Table 2. Descriptive statistics and intercorrelations.
TAS-  TAS- TAS-
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Table 3. Parameter estimates and model prediction for deter-
minants of post-traumatic stress symptoms measured with

Variable ~ CAPS ASD  DIF  DDF EOT DEP HEL GEN CAPS after MI.

CAPS Q] R R? MSE F df1 df2  p-value

ASDS 046* ()

TAS.DIF 021 026 () ms(sj y 023 9033 558 6.02  109.00  0.001

TAS-DDF  038* 0.39* 065* () 8 SE ¢ pvalue  LLC uLcl

- — * * * o

TAS-EOT  —0.10  0.24% -074% 026% () constant 218 252 087 039 -277 712

DEP 0.17% 013 =001 -054% 020 () ASDS 023 013 233 002 003 042

HEL 0.19% 023 060 -010 070 007 () TAS-DIF ~155 198 -078 044  -548 238

GEN 015" -002 017* -008 010 0.2* -007 () Interaction 013 007 204  004* 000 026
N = 154. CAPS = Clinician-administered PTSD scale, ASDS = acute stress Depression 253 215 1.18 0.24 -1.72 6.78

disorder scale, TAS-DIF: Toronto alexithymia scale - difficulties identify- Helplessness ~ 0.61 0.36 1.71 0.09 —-0.12 1.31

ing feelings subscale, TAS-DDF: Toronto alexithymia scale - difficulties Gender 062 247 025 0.81 -4.29 5.52

describing feelings subscale, TAS-EOT: Toronto alexithymia scale —
externally oriented thinking, DEP: history of depression, HEL: helpless-
ness, GEN: gender. * p < 0.05

3.2. Associations between outcome variables and
sociodemographic variables

Associations between the outcome variable (CAPS)
and categorical sociodemographic variables (sex (rs
(152) = 0.3, p = 0.04), history of depression (rs
(152) = 0.6, p = 0.02) and clinical variables (help-
lessness (rs(152) = 0.4, p = 0.03) were significant.
These variables (sex, history of depression, helpless-
ness) were therefore included as covariates in the
model. Previous MI and pain during MI showed no
significant associations with both the ASDS and
CAPS scores (p > 0.05).

The TAS-20 subscale DDF was associated with
pain (r(152) = —0.18, p = 0.02) and history of depres-
sion (r(152) = 0.48, p < 0.001). The TAS-20 subscale
EOT was negatively correlated with education (r
(152) = —0.22, p = 0.01). No significant associations
emerged with the TAS-20 subscale DIF and the TAS-
20 total score (p > 0.05) (see Table 2).

3.3. Determinants of PTSS

The determinants of MI-induced PTSS severity were
explored in a regression model explaining 23% of the
total variance (F(6.109) = 5.58, p < 0.001, R? = 0.23,
(Table 3). ASS were significantly associated with
PTSS (r(152) = p < 0.001). The simultaneously
entered TAS-20 subscale DIF was found to signifi-
cantly moderate this relationship (R® = 0.03,
p = 0.04). The interaction effect is illustrated in
Figure 1. The TAS-20 subscales DDF and EOT as
well as the TAS-20 total score had no influence on
the relationship between ASS and PTSS (p > 0.05).
We probed the interaction in two ways using sim-
ple slopes and the Johnson-Neyman method High
(+1 SD above the mean of the TAS-20 subscale
DIF), medium (mean of the TAS-20 subscale DIF),
and low (-1 SD below the mean of the TAS-20
subscale DIF) were used.The Johnson-Neyman
method was applied to identify the threshold(s) of
the moderator (M) alexithymia where the association
between the predictor X (ASDS score) and the

The table presents the final significant model showing the significant
interaction term of ASDS and TAS-DIF on determinants of post-
traumatic stress symptoms measured with CAPS. ASDS = acute stress
disorder scale, TAS-DIF: TAS-20 subscale difficulties identifying feelings.

Table 4. TAS-DIF (at levels of low/medium/high) as
a moderator between ASDS and CAPS.

B SE t p-value LLCI ULCI
-1SD=-073 013 012 107 0.29 -0.11 0.37
M =0.29 0.27 0.09 2.83 0.01* 0.08 0.45
+1SD =13 0.42 0.11 371 0.001* 0.19 0.62

The table presents the results of the simple slopes analysis. TAS-DIF was
a significant moderator of the relationship between ASD and PTSD at
medium and high levels of TAS-DIF.

outcome Y (CAPS score) transitions between statis-
tical significance and non-significance (Hayes &
Montoya, 2017b). Simple slope analysis revealed that
when DIF was higher, the association between ASS
and PTSS became stronger. In other words, the
impact of ASS on PTSS were different in patients
with medium (mean, = 0.29, p < 0.001) and high
(1 SD above the mean, 3 = 0.42, p < 0.001) levels of
DIF compared to those with low levels of DIF (see
Table 4).

Using the simple slopes method, at low levels, DIF
was not a significant moderator of the relationship
between ASS and PTSS (p > 0.2); however, at both
medium (#(153) = 1.07, p = 0.01) and high levels (¢
(153) = 3.71, p = 0.001), DIF was a significant mod-
erator of the association between ASS and PTSS. The
moderator value defining the Johnson-Neyman sig-
nificance region was a DIF value of —0.19 (% below:
26.72, % above 73.28), confirming the results of the
first method used (see supplementary Tables 4 and 5
for additional results).

Adjustment for intervention

The significance of the interaction between DIF
and ASS was maintained when the intervention was
additionally adjusted for. Moreover, the main effect
of the intervention was not significant.

4. Discussion

This study is a secondary analysis of data collected in
the MI-SPRINT RCT with the aim of investigating
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14.00
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Posttraumatic stress symptoms

P DIF
-1 SD below population mean
0 Population mean
1 8D above population mean

5.00 10.00 15.00 20.00

Acute stress symptoms

25.00 30.00

Figure 1. lllustration for the simple slopes of acute symptoms predicting posttraumatic stress symptoms for 1 SD below the
mean difficulties identifying feelings (DIF), the mean of DIF and 1 SD above the mean of DIF.

whether alexithymia is a moderator of the association
between MI-induced ASS and PTSS in patients at risk
for developing PTSD. The findings of our study sug-
gest that the association between ASS and PTSS is
moderated through the alexithymia trait DIF. The
alexithymia traits DDF and EOT did not influence
the relationship between ASS within 48 hours of
acute MI and the development of PTSS three months
after acute ML

In line with a previous systematic review (Bryant,
2011), we found ASS to be predictive of PTSS.
Therefore, it seems reasonable to identify patients
with ASS in medical settings so that prompt and
adequate support can be offered. However, ASD
may not identify all individuals who will develop
PTSD. Research has shown that the majority of trau-
matized patients who develop PTSD do not initially
meet the criteria for ASD (Bryant et al., 2008).
Therefore, application of broader concepts of ASS
was recommended in order to identify those trauma
survivors in need of mental health care who might
fail to meet the diagnostic criteria for ASD (Bryant,
2011). In a previous sample of 116 post-MI patients
of which 21 (18%) were diagnosed with ASD, only
one-third had developed PTSD at the 7-month fol-
low-up (Ginzburg et al., 2003). Another study showed
that 22% and 52% of patients with an acute coronary
syndrome reported intense and moderate distress,
respectively (i.e. perception of the cardiac event as
stressful and being frightened about cardiac symp-
toms) and fear of dying within 3 days of hospital
admission (Whitehead et al., 2005). Moreover, this
type of acute stress symptoms and pain scores pre-
dicted PTSS at the 3-month follow-up (Whitehead,
Perkins-Porras, Strike, & Steptoe, 2006). Indeed,

acute MI is perceived by patients as highly stressful
(Whitehead et al., 2005), and, moreover, as part of
our study design, we included patients with a certain
amount of peritraumatic distress. Acute alexithymia
has been described as a transitory state that decreases
once an acute stress episode has resolved (Freyberger,
1977). It is likely that three months post-MI, some of
our patients were still in this transition stage.
Meanwhile, chronic secondary alexithymia is seen as
a more permanent state associated with adjustment to
chronic conditions (Freyberger, 1977). Moreover,
there is growing evidence suggesting that alexithymia
may decrease across the course of trauma-focused
treatments (Cloitre, Koenen, Cohen, & Han, 2002;
Zorzella, Muller, Cribbie, Bambrah, & Classen,
2020). Zorzella et al. (2020) showed a positive rela-
tionship between improvements in alexithymia and
improvements in all trauma-specific outcomes over
the course of treatment.

It is therefore necessary to investigate other vari-
ables such as high peritraumatic distress measured,
for instance, with fear of dying, helplessness and pain
during acute MI or alexithymia traits to identify
patients at high risk of developing PTSD following
an acute MI. In our study sample, no patient met the
diagnostic criteria for ASD, but nearly one-quarter of
patients had alexithymia (22.6%) and about 12% of
patients had subsyndromal PTSD. This finding indi-
cates that DIF may be an important moderating fac-
tor for the prediction of clinically significant PTSS,
although not full PTSD. It is likely that our early
intervention substantially prevented the development
of full PTSD, regardless of the group patients were
assigned to. On the other hand, the results may
indicate that MI-induced emotional reactions may



be different than in other traumatic experiences. This
assumption should be explored in future research.
However, since almost 12% of our patients fulfilled
criteria for subsyndromal PTSD, which is also of
clinical relevance, DIF seems to be particularly asso-
ciated with PTSS in MI-patients.

Consistent with previous studies showing a link
between different subscales of alexithymia and
PTSD (Eichhorn, Brahler, Franz, Friedrich, &
Glaesmer, 2014; Gao et al., 2015; Leising, Grande, &
Faber, 2009; O’Brien et al., 2008), we found that
patients with elevated DIF may be at greater risk for
the development of PTSS. This finding is in line with
another study that applied the TAS-20 in a sample of
MI-patients and showed a strong correlation between
DIF and MI-induced PTSS (Gao et al., 2015).

A possible explanation for the reported association
between DIF and PTSS might be that patients scoring
high in alexithymia have a negative bias towards their
feelings and emotions, so that psychological distress
can only be insufficiently processed resulting in PTSS.
Another possible explanation is that humans experi-
ence a variety of negative feelings when being con-
fronted with life-threatening situations. These
feelings can include, for instance, fear, horror and
rage. Being unable to identify and regulate these
peritraumatic emotions increases the risk of PTSS
(Declercq, Vanheule, & Deheegher, 2010). This
might explain why DIF were found to have the stron-
gest correlation with PTSS in patients following MI.
The finding that high levels of DIF are associated
with PTSS are in agreement with studies conducted
with groups of individuals suffering from other trau-
matic events (Sondergaard & Theorell, 2004;
Zahradnik et al., 2009). A third possible explanation
for an association between DIF and PTSS is that DIF
shows strong association with emotion regulation and
emotional numbing in PTSS which may suggest an
overlap of symptoms (Badura, 2003; Frewen, Dozois,
Neufeld, & Lanius, 2012). When patients have limited
awareness of their feelings and emotions, the psycho-
logical distress may not be reduced, but instead might
prevail to finally resulting into PTSS.

Especially, patients with DIF might cope with
avoidance in life-threatening events. This tendency
might eventually lead to enhanced stressful experi-
ences thereby increasing the risk of developing psy-
chological distress and PTSS (Craparo, Gori,
Petruccelli, Cannella, & Simonelli, 2014). Other studies
also showed the strongest associations between DIF
and PTSD across different types of trauma (Edwards,
2019) and in several mental disorders (Bamonti et al.,
2010; Evren et al., 2012). In this context, it is of interest
to note that a meta-analysis of the association between
alexithymia and PTSD concluded that alexithymia
may predict neural responses to PTSS provocation
and is correlated with PTSS (Frewen et al., 2008).
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Whereas our study as a novelty may complement
this meta-analytic data, we report here that DIF may
possibly interact with ASS in determining subsequent
PTSS, in post-MI patients.

In the present study, the overall prevalence of
alexithymia was 22.63% (mean age = 59.9 years) in
our post-MI sample, which is much greater than the
10% observed in a large general population sample
(Salminen et al., 1999). However, the general popula-
tion sample was considerably younger (mean
age = 39.2 years), and the prevalence of alexithymia
typically increases with age (Onor, Trevisiol, Spano,
Aguglia, & Paradiso, 2010). A further comparison can
be made with the study by Todarello, Taylor, Parker,
and Fanelli (1995), who reported a 55% prevalence in
a hypertensive group as against 33% in psychiatric
patients (n = 113, mean age: 39.0) and 16% in normal
controls (n = 130, mean age: 40.8). Although alex-
ithymia features are likely less frequently observed
among healthy people than in post-MI patients, it is
unclear whether the prevalence of alexithymia is
higher following MI than in other medical conditions
or may change to a normal level over time. Our
patients with alexithymia had marginally lower edu-
cation levels and significantly more often a history of
depression than patients without alexithymia. These
observations are in agreement with the current litera-
ture showing negative associations between alexithy-
mia and education (Karukivi & Saarijirvi, 2014)
along with positive associations between alexithymia
and measures of negative emotions (Bagby et al,
1994; Hemming, Haddock, Shaw, & Pratt, 2019). It
remains unclear whether alexithymia as a defence
against unpleasant emotions manifests in individuals
with high levels of negative emotions, or whether
different coping mechanisms, or other reasons render
alexithymic people more vulnerable to experiencing
negative emotions.

These findings highlight the role of addressing
alexithymia in trauma therapy, and the need to accu-
rately focus on the deficits and issues related to alex-
ithymia at an early stage of therapy with post-MI
patients in order to facilitate improvements in
trauma-specific symptoms.

5. Clinical implications

The present research provides novel findings on the
complex associations between MI-induced ASS and
PTSS and the moderating role of DIF. This field of
research is still underexplored, and to our knowledge
there are no in-depth analyses on the relationship
between alexithymia and PTSS in cardiac popula-
tions. The findings of the current study may have
important clinical implications. In-hospital evalua-
tion of DIF along with ASS may be useful for early
detection of patients at risk of developing PTSS after
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hospital discharge. Moreover, it may be possible to
lower the risk of future PTSS in patients with high
levels of ASS through interventions targeting DIF,
such as mindfulness-based strategies (Norman,
Marzano, Coulson, & Oskis, 2019).

6. Limitations

There are several limitations to our study. Firstly, it is
unclear how many of our patients were alexithymic
prior to their MI or whether their state changed over
time. Longitudinal studies would be needed to inves-
tigate the relation between ASS and PTSS and the
moderating role of DIF.

Secondly, we assessed alexithymia only once in
order to limit the burden imposed by the MI-SPRINT
protocol on patients during the acute phase of
a medical condition. Even if the common view of
alexithymia is that of a stable trait, we cannot exclude
the possibility that alexithymia measures were
influenced by emotional and cognitive processes dur-
ing recovery from and adaptation to the cardiac event.

Thirdly, the inclusion criterion of high distress
during MI and the exclusion criterion of clinically
relevant depressive symptoms limit the generalizabil-
ity of our findings.

Moreover, it has to be noted that none of our
patients fulfilled the diagnostic criteria of ASD and
only one patient fulfilled all the criteria for full PTSD.
Fourthly, it remains unclear whether our results
would be the same with the new DSM-5 criteria for
ASD and PTSD.

Additionally, alexithymia can be seen either as
a state that is subject to fluctuations or a personality
trait and needs to be addressed in future research
with longitudinal studies. Furthermore, the small
sample of those with symptoms of ASS and PTSS is
a significant limitation to our study.

Moreover, the role of DIF in PTSS is still unknown
and needs to be examined in process research. In
conclusion, only DIF as an alexithymia trait had
a moderating influence on the relationship between
ASS and PTSS. A further exploration of the causal
relationship between alexithymia and posttraumatic
stress needs to be addressed in future studies.

7. Conclusions

This study showed a moderating effect of the alex-
ithymia trait DIF on the association between ASS and
PTSS in patients after acute MI. Patients with high
levels of DIF had significantly higher levels of MI-
induced PTSS at three-month follow-up than patients
with smaller levels of DIF. This finding may help
early identification of patients with acute MI who
are at risk of developing PTSS. More research is

needed with respect to the causal relation of alexithy-
mia and cardiovascular disease.
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