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Chapter 1

How are you feeling? - Almost everyone has struggled from time to time

to answer this simple question. Putting one’s feelings into words can be chal-

lenging, especially when one experiences complex or intense feelings, during such

events as a break-up, loss, graduation, or marriage. There are more than 500

emotion words in English language (Johnson-Laird & Oatley, 1989). Relating

these words in an appropriate manner to one’s emotional experience is far from

simple. It is therefore not surprising that people are regularly at a loss for words

when they are trying to convey their feelings.

Translating feelings into words is especially daunting for people who are

characterized by high levels of alexithymia (from the Greek a=lack, lexis = word,

thymos = mood/emotion; no words for feelings) (Sifneos, Apfel-Savitz, & Frankel,

1977). Alexithymia was introduced four decades ago by Sifneos (1973) based on

his observations with psychosomatic patients in a psychiatry clinic. Alexithymia

has multiple facets: It includes cognitive deficits, including difficulties in recogniz-

ing, describing, and distinguishing feelings from bodily sensations of emotional

arousal, and affective deficits, including the extent of emotions are experienced

induced by internal/external stimuli and reduction of fantasy (Bagby, Parker, &

Taylor, 1994).

Alexithymia has a prevalence rate of ten percent in the general popula-

tion (Salminen, Saarijärvi, Aärelä, Toikka, & Kauhanen, 1999) and is consid-

ered a risk factor for a wide range of psychological problems, such as depres-

sion (Honkalampi, Hintikka, Tanskanen, Lehtonen, & Viinamäki, 2000) and eat-

ing disorders (Westwood, Kerr-Gaffney, Stahl, & Tchanturia, 2017). Furthermore,

alexithymia is associated with increased psychosomatic complaints (Lane, 2008),

suicidality (Hintikka et al., 2004), and elevated mortality rates (Tolmunen, Lehto,

Heliste, Kurl, & Kauhanen, 2010). It is therefore vital to learn more about the

psychological and behavioral aspects of alexithymia.

Since the 1970s, a considerable empirical literature has developed on indi-

vidual differences in alexithymia (for a comprehensive review, see Luminet, Bagby,

& Taylor, 2018). Previous research has analyzed the behavioral, physiological,

and neurological correlates of alexithymia. The deficits in socio-emotional pro-

cessing have been central in this line of research. Alexithymia has been previ-

ously linked to poor recognition of emotional expressions (Grynberg et al., 2012),

impaired emotional mentalizing, or understandings others’ beliefs and intentions

(Swart, Kortekaas, & Aleman, 2009), deficit in empathic skills (Moriguchi et al.,

2006), and socially avoidant interpersonal style (Vanheule, Desmet, Meganck, &

Bogaerts, 2007).
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Though research to date has yielded a wealth of insights about alexithymia,

little research to date has examined alexithymia from a language perspective. This

seems surprising, given that language (or a lack thereof) lies at the heart of the

construct of alexithymia. The few relevant studies that have conducted so far

have mostly investigated basic linguistic processing skills in alexithymia, such as

emotional word recognition (Parker, Taylor, & Bagby, 1993) and affective priming

paradigms (Suslow & Junghanns, 2002). Higher-order cognitive processes, such

as reading narratives, meaning, memory, figurative language, and perspective-

taking have received considerably less attention in alexithymia research (for few

examples, see Kreitler, 2002; Luminet, Vermeulen, Demaret, Taylor, & Bagby,

2006; Wotschack & Klann-Delius, 2013). Nevertheless, knowing more about these

higher-order processes has great potential to inform about the nature of the prob-

lems that underlie alexithymia. In the present dissertation, we take some first

steps to fill this void. The chapters of this dissertation examine the links between

individual differences in alexithymia and various aspects of reading.

Reading is an intellectual activity that most adult members of our society

perform every day. Written narratives portray models or simulations of the social

world people live in (Mar & Oatley, 2008). Hence, reading narratives - be it fiction,

such as novels, short stories, or non-fiction, such as newspaper articles or autobi-

ographies - engages readers and augments numerous complex skills (Hakemulder,

2000). Reading draws upon cognitive abilities, such as working memory (Jef-

ferson et al., 2011) and intelligence (Hulslander, Olson, Willcutt, & Wadsworth,

2010). Moreover, reading is linked with socio-emotional abilities, such as under-

standing emotions of self/others and mental inference (Calarco, Fong, Rain, &

Mar, 2017; Mumper & Gerrig, 2017). In fact, life-long readers have been found

to have better socio-emotional skills (Djikic, Oatley, & Moldoveanu, 2013; Mar,

Oatley, & Peterson, 2009). The causal links between socio-emotional skills and

reading are likely to be bidirectional: People may be less inclined to read because

they lack necessary skills. Conversely, people who do not read a lot may further

undermine their socio-emotional skills.

As noted before, alexithymia is associated with deficits in socio-emotional

skills, such as empathy and mentalizing. Therefore, there are likely to exist a

number of meaningful theoretical links between alexithymia and the psychology

of reading. Learning about the links between alexithymia and various reading

factors may thus offer fertile grounds for theory development and innovative in-

terventions for improving the fate of people with high levels of alexithymia. This

basic idea is further elaborated and tested in the present dissertation.
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Chapter 1

Overview

This dissertation consists of three parts, which are each made up of two chapters,

and one concluding chapter. It should be noted that each chapter can also be read

as a separate paper, and has been already published or submitted for publication.

The contents of the chapters thus inevitably contain some overlap.

In PART I, we consider how alexithymia relates to the amount of reading that

people do in everyday life. When reading a text, people have to engage into the

story world, and understand the inner thoughts and feelings of the narrator and

the characters in a text (de Vignemont & Singer, 2006). People who are higher

(rather than lower) in alexithymia are likely to be less proficient readers because

of their deficits in understanding emotions of self and others. Hence, we hypoth-

esized that alexithymia is likely to be negatively associated with reading behavior.

To test this idea, Chapters 2 and 3 examine if people with high levels of alex-

ithymia have lower reading frequency than people with low levels of alexithymia.

Both chapters additionally explored variables that may explain how alexithymia

and reading is linked, such as reading motivation, mentalizing skills, and reading

comprehension. In Chapter 3, we also investigated two other personality traits,

namely, openness to experience and absorption, which may help to explain why

people differ in how much they read, and whether each trait can explain a unique

variance in various reading dimensions.

PART II features two chapters that address the interface between alexithymia

and online language processing. Chapter 4 provides a narrative review of the pub-

lished empirical studies exploring the alexithymia through language perspective.

The aim of this review is to summarize the existent literature on verbal language

production and comprehension, as well as non-verbal language, in alexithymia.

The review identifies patterns in the available findings on what is impaired in alex-

ithymia and what not. This review thus illuminates the nature of the alexithymia-

language interface.

Chapter 5 presents a set of empirical studies investigating how alexithymia is

related to narrative transportation. When people are reading, they differ in the ex-

tent to which they become mentally transported into the narrative. One potential

way to increase this transportation is by changing first-person pronouns instead

of third-person pronouns in the narratives (Oatley, 1999). Adopting a first-person

perspective can thus be expected to generally evoke more narrative transportation

than adopting a third-person perspective. However, narrative perspective taking

may not have the same effects for everyone. People with high levels of alex-

ithymia have difficulty in mentalizing and perspective-taking (Moriguchi et al.,
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2006; Swart et al., 2009). Thus, this chapter investigates whether alexithymia may

be related to reduced narrative transportation and lower sensitivity to changes in

narrative perspective.

PART III considers how research on alexithymia and language may be trans-

lated into psychological interventions for helping people with high levels of alex-

ithymia. Many existing forms of psychotherapy have been found to be less effec-

tive in helping people with higher levels of alexithymia compared to people with

lower alexithymia (Ogrodniczuk, Piper, & Joyce, 2011). Offering treatments that

are specifically designed to overcome the problems associated with alexithymia

may significantly boost the effectiveness of psychotherapy within this group. In

Chapter 6, we review some promising ways in which basic research in alexithymia

may be converted into clinical interventions. Using the best available evidence,

we propose some potentially effective interventions using the research in emotion

processing, physiological measures, neuroscience, and language.

In Chapter 7, we turn to the effects of reading literary fiction. Specifically,

the results of prior experiments suggested that reading literary fiction may im-

prove mentalizing performance relative to reading popular-fiction, non-fiction, or

not reading (Kidd & Castano, 2013). These findings suggest that reading literary

fiction might be used as an intervention for people with high levels of alexithymia.

However, the effects of reading literary fiction were only observed by one research

group, so that the robustness of these effects needs to be confirmed by independent

replication research (Koole & Lakens, 2012). To examine this end, we conducted

four high-powered replication experiments (combined N = 1,006). These exper-

iments shed light on the potential of using reading fiction as an intervention for

improving socio-emotional skills among people with high levels of alexithymia.

Finally, PART IV features Chapter 8, which reviews the main findings from all

the chapters of this dissertation and the broader conclusions that may be drawn

from this work. Chapter 8 further considers the theoretical implications of the

main findings by relating the connection between alexithymia and reading to the

notion of mental simulation (Barsalou, 2008). This account argues that mental

simulation might be the bridging factor that explains the emotional processing

deficits and lower levels of engagement with reading in people with high (rather

than low) levels of alexithymia. This chapter goes on to outline potential applica-

tions and limitations of the findings from the present dissertation.

Taken together, the present dissertation forges a new synthesis between clin-

ical psychology, social psychology, cognitive psychology, and literary studies. In

so doing, each of the chapters of the dissertation sheds light on the mutual links

between reading and feeling.
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Alexithymia and reading
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Chapter 2

Alexithymia predicts lower reading
frequency: The mediating roles of
mentalizing ability and reading
attitude

Based on Samur, D., Luminet, O., and Koole, S. L. (2017). Alexithymia predicts

lower reading frequency: The mediating roles of mentalising ability and reading

attitude. Poetics, 65, 1-11. doi:10.1016/j.poetic.2017.09.002
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Chapter 2

Abstract

Some people may avoid reading because they lack the capacity and the motivation

to understand the inner thoughts and feelings of the narrator and the characters

in a text. Such mentalizing problems are associated with alexithymia, a personal-

ity dimension that describes individuals who experience difficulties in identifying

their emotions and describing what they feel to others and have an externally

oriented cognitive style. Individual differences in alexithymia have been widely

investigated, but no empirical studies so far have related alexithymia to read-

ing. To fill this gap, we conducted two studies (combined N = 687) in which we

assessed the links between alexithymia and reading frequency, as assessed by a

performance-based task (i.e., a print exposure checklist) and self-report questions.

We also assessed reading attitude and mentalizing ability as potential mediators of

the association between reading frequency and alexithymia. The results showed

that alexithymia was consistently associated with less frequent reading, and this

relation was mediated by negative reading attitude and lower mentalizing ability.

These findings indicate that chronic difficulties in emotion processing contribute

to individual differences in reading behavior.

Keywords: Reading, alexithymia, mentalizing
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Part I

Introduction

The personality dimension of alexithymia, which literally means ’no words for feel-

ings’, refers to difficulties in recognizing and describing feelings, and distinguish-

ing between different emotional states. People higher in alexithymia have little

interest for their inner emotional and fantasy life, and display a cognitive style

that is literal, utilitarian, and externally oriented (Bermond et al., 2007; Taylor

& Bagby, 2004). Alexithymia is associated with many negative outcomes, includ-

ing depression (Honkalampi et al., 2000), alcohol dependence (Luminet, Cordovil

de Sousa Uva, Fantini, & de Timary, 2016), psychosomatic disorders (Grabe et

al., 2010; Taylor & Bagby, 2004), and even elevated mortality rates (Tolmunen

et al., 2010). It is therefore important to learn more about the psychological and

behavioral aspects of alexithymia.

One important behavior that is likely to be associated with higher alex-

ithymia is reading. When reading a text, one has to adopt another person’s

perspective to understand the characters’ feelings and to share their affect (de

Vignemont & Singer, 2006). Consistent with this, life-long readers have better

abilities of mentalizing, that is, understanding what is on other people’s minds

(Djikic et al., 2013; Mar, Oatley, Hirsh, dela Paz, & Peterson, 2006; Mar et al.,

2009). However, compared with people low in alexithymia, people higher in alex-

ithymia display reduced perspective-taking ability and mentalizing deficits (Gryn-

berg, Luminet, Corneille, Grèzes, & Berthoz, 2010; Moriguchi et al., 2009, 2006).

Consequently, people higher in alexithymia are likely to be less competent readers,

which will then lower their propensity to engage with reading materials.

An additional reason why people with higher alexithymia may eschew read-

ing is lack of motivation. People with higher levels of alexithymia tend to display

lower motivation to engage in effortful cognitive tasks than people with low lev-

els of alexithymia (Rosenblum et al., 2005), and such lack of motivation may

keep them from reading (Tops, Schlinkert, Tjew-A-Sin, Samur, & Koole, 2015).

Thus, high-alexithymic individuals may be less interested in reading and in learn-

ing more about other people. The causal links between alexithymia and reading

are likely to be bi-directional, such that high-alexithymic people are likely to avoid

reading for motivational reasons, and that these avoidance behaviors may further

undermine their mentalizing skills, resulting in increased alexithymia scores.

We are not aware of any studies so far that have empirically related alex-

ithymia to reading, despite a growing interest in personality and reading in re-

cent research (Krach, McCreery, Jones, & Loe, 2016; Schutte & Malouff, 2004).

We sought to fill this gap by conducting two studies on the relations between
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Chapter 2

alexithymia, frequency of reading, reading attitude and mentalizing ability. We

assessed individual differences in alexithymia using the well-validated Bermond-

Vorst questionnaire (BVAQ) (Vorst & Bermond, 2001), which distinguishes five

facets of alexithymia, that correspond to (1) difficulties with identifying and rec-

ognizing feelings, (2) reduced capacities to verbalize emotions, (3) having little

interest for introspection, (4) impaired fantasy life, and (5) low emotional arous-

ability. We predicted that the total alexithymia score would be associated with

lower reading frequency. We further explored if any relationship between alex-

ithymia and reading is simply due to the lower mentalizing abilities of people

higher on alexithymia. To address this possibility, we measured mentalizing abil-

ity using the Reading the Mind in the Eyes Task (Baron-Cohen, Wheelwright, Hill,

Raste, & Plumb, 2001). It is a validated test that has been used successfully to

assess the recognition of complex emotions in both healthy and clinical groups

which are known to have deficits in socio-emotional abilities, such as schizophre-

nia and autism disorders. This allowed us to determine if the alexithymia-reading

association is driven by mentalizing deficits.

Reading frequency refers to the amount of reading that people do in every-

day life. Prior work has found meaningful variations in reading frequency, which

tend to stay relatively consistent from infancy to early adulthood (Mol & Bus,

2011). We predicted that alexithymia would be negatively related to overall read-

ing frequency, as assessed by self-report questions and a performance-based task,

namely a print exposure checklist. The latter measure taps into participant’s famil-

iarity with fiction by asking participants to identify the author names in a list with

genuine authors and foils (Acheson, Wells, & MacDonald, 2008; Stanovich & West,

1989). The print exposure checklist thus provides an objective indicator of reading

frequency, and minimizes any confounds related to socially desirable responding.

We also included self-report questions as a complementary measure, which mea-

sured participants’ frequency of reading fiction and non-fiction separately. Prior

work has shown that reading non-fiction engage mentalizing abilities less than

reading fiction (for a meta-analysis, see Mumper & Gerrig, 2017), presumably

because non-fiction tends to be less focused on interpersonal topics. We there-

fore explored whether alexithymia is a stronger predictor of reading frequency of

fiction than of non-fiction by using self-report questions.

Reading attitude refers to the experienced positive (or negative) feelings to-

wards reading (Schiefele, Schaffner, Möller, & Wigfield, 2012). It is known to

be an important determinant of reading frequency (Stokmans, 1999). Because of

their mentalizing difficulties (Luminet, Grynberg, Ruzette, & Mikolajczak, 2011)

and general motivational deficits (Tops et al., 2015), people with higher alex-
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ithymia levels are likely to find reading more cumbersome. We therefore predicted

that alexithymia would be associated with less favorable reading attitudes.

Finally, the less favorable attitudes towards reading and/or impaired mental-

izing ability among higher alexithymia scorers may make the latter individuals less

likely to engage in reading. We explored this prediction with a mediational analy-

sis1. In this analysis, we first tested the direct link between alexithymia and read-

ing frequency and then examined whether this direct link was weakened when

we statistically controlled for the influence of variations in reading attitudes and

mentalizing ability.

Method

Participants and Design

The present studies were part of a larger research program on the psychological ef-

fects of reading (Samur, Tops, & Koole, 2018)2. No exclusion criteria were applied

to the data.

Study 1

We ran a power analysis for bivariate normal model assuming a small to moder-

ate effect size. The sample size for detecting this effect size was suggested to be

320 and more. Therefore, the data set consisted 366 participants (187 Females

(51%); Age mean = 36.66, Age SD = 11.67, range 19 - 73). Participants were

recruited using Amazon’s Mechanical Turk (MTurk) service. MTurk is an increas-

ingly popular internet platform among social scientists for online data collection

(Paolacci, Chandler, & Ipeirotis, 2010). Systematic comparisons concluded that

the data acquired via MTurk is as reliable as those obtained via traditional meth-

ods (Buhrmester, Kwang, & Gosling, 2011; Hauser & Schwarz, 2016). On this

platform, experimenters can rate and approve the performance of the participants

after the task is completed. High approval rate of participants in MTurk tends to

produce better quality data. Therefore, we followed the common protocol to in-

clude participants with more than 95% approval rate. We used additional filters to

1We would like to thank one of the anonymous reviewers for suggesting this analysis during
the review process.

2The present studies included diverse texts for reading and various questionnaires which were
Transportation Scale (Green & Brock, 2000), the Osnabrck Life Stress Scale (Baumann, Kaschel, &
Kuhl, 2005), and the Fantasy subscale from IRI (Davis, 1980b). The present two studies were the
only ones that included measures of reading attitudes and reading frequency. Interested readers
may contact the first author of this report for more details on the other dimensions.
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only include participants from United States in order to have reliable English level

among the participants. The data were collected in June 2014, and the study was

online for approximately one week.

Study 2

The data set consisted of 321 participants (172 Females (53%); Age mean =

35.88, Age SD = 11.60, range 18 - 68). The participants were recruited in the

same way as Study 1. The data were collected in February 2015, and the study

was online for approximately one week.

Materials

The same materials were used for Study 1 and Study 2 as described below.

Alexithymia

We used the Bermond Vorst Alexithymia Questionnaire (BVAQ) to measure indi-

vidual differences in alexithymia (Vorst & Bermond, 2001). The BVAQ consists of

40 items that are divided into five subscales: fantasizing (8 items) (e.g. I have few
daydreams and fantasies.), identifying (8 items) (e.g. When I am tense, it remains
unclear from which of my feelings this comes.), analyzing (8 items) (e.g. I hardly
ever consider my feelings.), verbalizing (8 items) (e.g. I find it difficult to express
my feelings.) and emotionalizing (8 items) (e.g. When something unexpected hap-
pens, I remain calm and unmoved.). Participants responded to the statements with

a 5-item Likert scale, ranging from this in no way applies to this definitely applies.

We reported our results on total BVAQ scores, which has high reliability (α = .88

in Study 1 and α = .88 in Study 2).

There is some debate about whether emotionalizing is an essential part of the

alexithymia construct (Bagby et al., 2009). This subscale assesses the emotional

arousability in response to emotion-inducing events (Bermond et al., 2007). Most

alexithymia researchers agree that emotionalizing is at least a substantial correlate

of the construct (Taylor, Bagby, & Luminet, 2000). To acknowledge this debate, we

report our results with and without this subscale in the Supplementary Materials.

Without the emotionalizing subscale, BVAQ was found to be still reliable (α = .88

in Study 1 and α = .87 in Study 2).
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Reading frequency

To measure reading frequency, we used the Author Recognition Test (ART) which

is a task that measures participants’ familiarity with fiction (Acheson et al., 2008).

This test is widely used to measure print exposure, and it was found to be cor-

related with single reading frequency questions (Mol & Bus, 2011). Participants

were asked to identify the author names in a list with an equal number of com-

pelling foils. There were in total 130 names in the list with equal number of

identifiable author names and foils. The author list was the same as in the orig-

inal measure (Acheson et al., 2008). We computed author recognition scores by

subtracting the incorrect scores from correct scores.

We further used two self-report questions on reading fiction frequency and

one question on non-fiction reading frequency, that were used in prior research

(Verboord, 2005). To measure the frequency of reading fiction, we used, How
often do you read novels? Please do not include newspapers, magazines, blogs, email,
newsreels, work documentation (Question 1). The answers varied from 1 to 7, (1

= never, 2 = less than once a month, 3 = once a month, 4 = 2-3 times a month,

5 = once a week, 6 = 2-3 times a week, 7 = daily). We also asked the number

of novels participants had read using the following question, During the past 12
months how many novels did you read, if any? (Question 2). The response options

for the latter question ranged from 1 to 5 (1= none, 2 =1-5, 3 = 5-10, 4=10-15,

5 = 15 or more). Since Questions 1 and 2 both intended to measure the frequency

of reading fiction, we combined them into one total score. The Cronbach’s alphas

for the combined index satisfactory (α = .81 in Study 1 and α = .80 in Study

2). Frequency of non-fiction reading was assessed by the following question, How
often do you read other kinds of reading material? Such as newspapers, magazines,
blogs, email, newsreels, work documentation (Question 3). The possible answers

varied between 1 to 7, which was identical to the Question 1. It was not possible

to combine the self-report questions on fiction and non-fiction (α = .32 in Study

1 and α = .17 in Study 2).

Reading attitude

To measure reading attitude, we used the Adult Survey of Reading Attitudes (ASRA),

which is a 40 item scale that measures the general attitude toward reading in adult

population (Smith, 1990). Participants responded to the statements with a 5-item

Likert scale, ranging from strongly disagree to strongly agree. It includes five sub-

scales: anxiety and difficulty experienced while reading (16 items) (e.g. I often
feel anxious when I have a lot of reading to do), joy experienced while reading (12
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items) (e.g. I am the type of person who enjoys a good book), social and personal

reinforcement received from reading (6 items) (e.g. My friends enjoy having me
tell them about the books that I read.), different types of reading modes (4 items)

(e.g. I would rather have someone explain things to me then than try to learn it from
books.) and assisting others in reading (2 items) (e.g. I get satisfaction when I help
other people with reading problems, or read to them). We summed the results for

ASRA after checking for reverse items. ASRA scale was found to be highly reliable

in Study 1 (α = .88) and Study 2 (α = .81). There were no differential patterns

for different subscales, thus we used the scale as a whole in our results.

Mentalizing ability

To measure the mentalizing ability, we asked participants to complete the Reading

the Mind in the Eyes Test (RMET), a test that has been extensively validated in

healthy and clinical groups (Baron-Cohen et al., 2001). In the RMET, participants

were asked to identify emotions from a set of 36 pictures, which only included the

eye area. Participants had four options (one target and three foils), which listed

different inferences over the mental state of the person, such as playful, or com-

forting. Participants were instructed to respond as fast and accurately as possible.

We computed scores for RMET as the sum of correctly identified emotions from

the presented faces.

Procedure

After providing informed consent, participants completed the questionnaires de-

scribed in the previous section. Participants filled out the following questionnaires:

BVAQ, Author Recognition test, RMET, the reading frequency self-report questions,

and the Adult Survey of Reading Attitude.

Results

Descriptive results for the alexithymia scale

The alexithymia subscales were moderately correlated (see Table 1). This is con-

sistent with the notion that they represent interrelated but distinct facets of alex-

ithymia. The means and standard deviations of alexithymia total score can be seen

in Table 2.
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Table 1. Correlations between alexithymia subscales in Studies 1 and 2.
measure 1. 2. 3. 4. 5.

Study 1
1. Verbalizing .44* .42** .12* .12*
2. Identifying .56** .30** .12*
3. Analyzing .45** .43**
4. Fantasizing .28**
5. Emotionalizing

Study 2
1. Verbalizing .50** .42** .01 .16**
2. Identifying .49** .09 .11*
3. Analyzing .40** .45**
4. Fantasizing .34**
5. Emotionalizing

*<0.05, **<0.001

Table 2. Descriptive statistics for the main measures in Studies 1and 2.
Study 1 Study 2
Mean SD Mean SD

Alexithymia 101.20 20.07 100.82 20.02
Author Recognition Test 18.71 16.52 22.75 15.38
Self-Report Reading Fiction 3.34 1.47 3.10 1.42
Self-Report Reading Non-Fiction 6.29 1.27 6.19 1.44
Reading Attitude 31.23 24.22 29.89 24.22
Reading Mind in the Eyes Test 24.99 7.02 27.56 4.95

Descriptive results for the reading measures

The means and standard deviations of all reading measures can be seen in Table

2. As can be seen in Table 3, the scores on the author recognition test were

correlated with self-reported reading fiction and non-fiction in both studies, which

is consistent with the previous literature. The correlation between reading fiction

and reading non-fiction was small but significant in Study 1, which is in line with

the previous literature (Mar et al., 2006). However, the latter correlation was

not significant in Study 2. The reading attitude score was correlated with all

other reading measures in both studies. Mentalizing scores on the RMET were not

correlated with self-report questions on reading fiction, but they were correlated

with the author recognition test and the self-report questions on reading non-

fiction.

Correlations between alexithymia and reading measures

We first computed the correlations between the total scores of alexithymia and

the measures of reading frequency, reading attitude and mentalizing ability. The
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Table 3. Correlations between reading measures in Studies 1 and 2.
measure 2 3 4 5

Study 1
1. Author Recognition Test .26** .24** .48** .56**
2. Self-Report Reading Fiction .19** .43** -.05
3. Self-Report Reading Non-Fiction .37** .23**
4. Reading Attitude .41**
5. Reading Mind in the Eyes Test

Study 2
1. Author Recognition Test .31** .35** .45** .33**
2. Self-Report Reading Fiction .09 .54** -.02
3. Self-Report Reading Non-Fiction .31** .28**
4. Reading Attitude .25**
5. Reading Mind in the Eyes Test

*<0.05, **<0.001

relevant results are displayed in Table 4. First, as expected, alexithymia scores

and self-reported reading frequency and author recognition scores were negatively

correlated in both Studies 1 and 2. Notably, the negative correlation between

total alexithymia scores and reading frequency held across both fiction and non-

fiction reading. Second, and also as expected, there was a negative correlation

between total alexithymia scores and reading attitude in both studies. Consistent

with previous findings (Moriguchi et al., 2009, 2006), alexithymia scores were

negatively correlated with mentalizing ability, as assessed by the RMET.

Table 4. Correlations between alexithymia total score and reading measures.

Author
Recognition
Test

Self-Report
Reading
Frequency
Fiction

Self-Report
Reading
Frequency
Non-Fiction

Reading
Attitude

Reading
Mind in the
Eyes Test

Study 1
Alexithymia -.28** -.13* -.24** -.53** -.41**

Study 2
Alexithymia -.15* -.21** -.14* -.44** -.19**

*<0.05, **<0.001

Mediation analysis

As we have seen, alexithymia scores were correlated with both reading attitude

and mentalizing ability. Thus, the relation between alexithymia and reading fre-

quency could be mediated by either reading attitude and mentalizing ability or

both. To investigate these potential mediating relationships, we conducted a sta-

tistical mediation analysis. To this end, we used the PROCESS macro for SPSS
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(Hayes, 2013), and performed model 6 of the mediational analysis. We tested

the indirect effects by using a bootstrap estimation approach with 5000 samples,

and the confidence level for confidence intervals was fixed at 95%. Because we

found similar results across the two studies, we combined the two studies into a

single dataset. Our mediation analysis included alexithymia as the independent

variable, author recognition test as an outcome variable, and had as potential me-

diating variables reading attitude, measured by ASRA, and mentalizing, measured

by RMET. To enable comparison of the effect sizes, we report coefficients that are

based on standardized variables.

As can be seen in Figure 1, both mentalizing ability and reading attitude

emerged as significant mediators of the relationship between alexithymia and

reading frequency. The total indirect effect of alexithymia on author recognition

was β = -.30, SE = .03, 95% CI = -.35, -.25. Results from the mediation analysis

show that people with higher (rather than lower) alexithymia read less because

they had negative attitude towards reading, which the indirect coefficient was β

= -.17, SE = .02, 95% CI = -.21, -.13. Results from the mediation analysis also

show that people with higher (rather than lower) alexithymia read less because

they had lower mentalizing skills, as measured by RMET, β =-.11, SE = .02, 95%

CI = -.14, -.08. Finally, after including both mediational variables, the indirect

coefficient was β =-.02, SE = .01, 95% CI = -.04, -.02.

Figure 1. Mediation analysis pathways between alexithymia, fiction reading fre-
quency by ART, ASRA, and RMET. The standardized effects and standard errors
are reported. *<0.05, **<0.001.
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Supplementary analyses

We repeated our correlational analyses between alexithymia and reading measures

while statistically controlling for the common demographic variables of age, gen-

der, and education level. None of these controlled variables substantively changed

the results. The partial correlations from the latter analysis are reported in Sup-

plementary Materials 2.

We also examined if the alexithymia-reading relations were different for any

of the five subscales of the alexithymia measure. These analyses yielded similar

findings across the subscales in both Studies 1 and 2 (see Supplementary Mate-

rials for more details). The fantasizing subscale was the strongest predictor of

all five subscales. Removing the fantasizing subscale did not greatly change the

level of statistical significance of the observed correlations (see Supplementary

Materials S2). However, without the fantasizing subscale, the correlation between

alexithymia and author recognition was non-significant in Study 2. In Study 1,

the correlation remained significant, but was reduced by 25%. Consequently, we

repeated the mediation analysis with the modified alexithymia scores, which was

created by excluding the fantasizing scale. This yielded similar results as the total

alexithymia scores (see Supplementary Materials S1). These results indicate that

the results cannot be interpreted as being driven by one alexithymia factor. Rather,

total alexithymia scores are related to the outcome variable and to the mediators

tested. A mediation analysis using reading frequency as measured by self-report

questions can be found in Supplementary Materials S1.

As already reported above, there has been debate about whether emotional-

izing is part of the alexithymia construct (Taylor et al., 2000). We therefore exam-

ined whether the correlation between global alexithymia scores and our reading

measures was altered when emotionalizing were excluded from the global alex-

ithymia scores. These analyses showed that excluding emotionalizing did not sub-

stantially change the magnitude of the correlations (see Supplementary Materials

S2).

Discussion

In the present article, we examined for the first time whether alexithymia is associ-

ated with reading frequency. Because alexithymia was already found to be associ-

ated with mentalizing problems (Grynberg et al., 2012) and motivational deficits

(Tops et al., 2015), we hypothesized that people higher in alexithymia would be

prone to read less than people low in alexithymia. This hypothesis was confirmed

24



Part I

in two studies, with a total of 687 participants, and across both a validated ob-

jective measure of reading frequency, the Author Recognition Test (Acheson et al.,

2008), and a self-reported measure of reading frequency. The present research

thus provides statistically robust evidence for a negative association between alex-

ithymia and reading frequency.

Why would people higher in alexithymia be less prone to read in their every-

day life than their counterparts low in alexithymia? Given the correlational nature

of the present studies, the causal direction of the link between alexithymia and

reading behavior is yet to be determined. Nevertheless, our findings are consis-

tent with two explanations for the alexithymia-reading association: a mentalizing-

based explanation and a motivation-based explanation.

The link between reading and mentalizing has been well-supported in prior

research (Mumper & Gerrig, 2017). Consistent with this, the present studies

showed that the reduced reading frequency among people with higher alexithymia

was partly mediated by mentalizing problems. This can be both problematic and

potentially hopeful. Mentalizing skills, like other cognitive abilities, function on

a use it or lose it principle (Carlson, Moses, & Claxton, 2004). When left to their

own devices, people with higher alexithymia are prone to end up with the lose
it part of this principle. By avoiding reading, these people will get less practice

with mentalizing, which may lead to further deterioration of their mentalizing

skills. However, it may be possible to prevent such deterioration through interven-

tions that convince people with higher alexithymia that reading can be rewarding.

Once people with higher alexithymia are induced to read more, they may benefit

from reading. Initial evidence suggests that socio-emotional skills of alexithymia

can be improved (Ogrodniczuk et al., 2011). However, the relevant evidence is

still small (Samur et al., 2013). Reading could be a strategic target for potential

interventions that are aimed at improving the lives of people with higher alex-

ithymia. Even though there are still only few examples of such interventions, some

recent reading-based interventions were found to bring positive outcomes for spe-

cific samples (Billington, Carroll, Davis, Healey, & Kinderman, 2013; Billington,

Humphreys, Jones, & McDonnell, 2016).

Regarding the motivation-based explanation, we found that alexithymia was

negatively correlated with reading attitude, and a mediational analysis showed

that the difference in reading frequency between people with higher (versus lower)

alexithymia was statistically explained by the more negative attitude towards read-

ing that are held by people with higher (versus lower) alexithymia. These media-

tional findings are consistent with the idea that people with higher alexithymia are

more averse to reading than people with lower alexithymia, conceivably because
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people with higher alexithymia are more prone to avoid cognitively effortful tasks

(Laloyaux, Fantini, Lemaire, Luminet, & Larøi, 2015; Tops et al., 2015). This read-

ing aversion may then prompt people with higher alexithymia to read less than

people with lower alexithymia. Practitioners may thus look for ways of improving

the reading attitude of people with higher alexithymia. The reasons for negative

reading attitudes can be explored, and positive attitudes may be fostered with

various interventions (Clark & Rumbold, 2006; Cohen & Sherman, 2014), such as

encouraging participants to talk and think about the benefits of reading.

The present research inevitably has limitations. First, the present findings

are correlational. The causal links between alexithymia and reading should be

tested further to unravel the directional nature of this relation. This may be done

by adopting an experimental approach, in which reading attitude and/or reading

frequency are manipulated with the goal of encouraging high-alexithymic people

to read more. For example, researchers may tailor reading materials to the indi-

vidual interests of high-alexithymic people to increase their motivation to read.

The subsequent socio-emotional skill development of this experimental group can

be monitored, and compared to a control group who receives standard reading

materials. On the basis of the present findings, we would welcome future research

along these lines.

Second, the present research failed to find the expected differences between

fiction and non-fiction reading frequency. One possible explanation is that many

frequent readers read both fiction and non-fiction (Mar et al., 2006), which ren-

ders it methodologically challenging to tease apart the psychological significance

of the two kinds of readings. This problem may have been exacerbated by the fact

that the distinction between fiction and non-fiction readings was only made in our

self-report measure of reading frequency, not in the performance-based Author

Recognition Test. There are some indications that the former measure was less

valid than the latter. In particular, the Author Recognition Test was significantly

associated with mentalizing performance (Mumper & Gerrig, 2017), whereas self-

reported frequency of reading fiction was not (even though self-reported frequency

of reading non-fiction was). We therefore recommend that future researchers will

use an alternative version of the Author Recognition task which includes fiction

and non-fiction authors in the checklist (Mar & Rain, 2015).

Third, the present research measured reading motivation with one scale,

namely, the Adult Survey of Reading Attitudes. Researchers have proposed mul-

tiple facets of reading motivation (de Brabander & Martens, 2014; Deci & Ryan,

1985; Ryan & Deci, 2000), including reading goals, intrinsic motivation, extrinsic

motivation, self-efficacy, and social motivation (Guthrie & Wigfield, 1997). Ad-
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dressing these different dimensions of reading attitude and reading motivation

will afford a richer understanding on what makes reading interesting or not, and

how it relates to different personality dimensions.

Fourth and last, the present research focused on one personality dimension,

namely, alexithymia. In future work, the conceptual net may be cast more widely,

to include other personality dimensions in order to understand which aspects play

a role and which do not. For example, in a previous study, it is shown that the

so-called Big Five personality dimensions, namely extraversion, agreeableness,

conscientiousness, openness and neuroticism, all together predicted reading pref-

erences and the time spent on reading (Schutte & Malouff, 2004). Addressing

alexithymia simultaneously with such other personality dimensions would reveal

which personality dimensions are most relevant for understanding reading behav-

ior. Additionally, it would be relevant to investigate relevant personality traits that

are known to correlate with alexithymia, such as need for cognition (Bagby et al.,

1994).

Concluding remarks

The present findings further inform broader issues in the study of the psychology

of reading. Reading psychologists have long observed that people differ in their

propensities to engage in and enjoy reading (Rayner, Pollatsek, Ashby, & Clifton

Jr., 2012; Taylor & Taylor, 2013). The present findings confirm these observa-

tions, and add that individual differences in reading are associated with chronic

difficulties in emotion processing. This evidence suggests that socio-emotional

skills, alongside with cognitive intelligence (Hulslander et al., 2010), contributes

to individual differences in reading behavior.
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Supplementary Materials

S1. Mediation Analyses

S1.1. Mediation analysis with modified alexithymia score

The total indirect effect of modified alexithymia score (total score excluding the

fantasizing subscale) on author recognition was β = -.31, SE = .03, 95% CI = -.36,

-.26. Results from the mediation analysis show that people with high alexithymia

read less because they have negative attitude towards reading, which the indirect

coefficient was β =-.18 , SE = .02, 95% CI = -.22, -.14. Results from the mediation

analysis also show that people with high alexithymia read less because they have

lower mentalizing skills, which the indirect coefficient was β =-.10, SE = .02, 95%

CI = -.14, -.08. Finally, after including both mediational variables, the indirect

coefficient was β =-.02, SE = .01, 95% CI = -.04, -.02.

Figure S1.1. Mediation analysis pathways between alexithymia, author recogni-
tion test, reading attitude and mentalizing ability. The effects and standard errors
are reported. *<0.05, **<0.001.

S1.2. Mediation analysis with self-report questions

S1.2.1. Fiction reading frequency
The total indirect effect of alexithymia on self-report reading frequency of

fiction was β = -.21, SE = .03, 95% CI = -.26, -.16. Results from the mediational

analysis show that people with high alexithymia read less fiction because they have

negative attitude towards reading, which the indirect coefficient was β = -.24, SE

= .02, 95% CI = -.29, -.20. Results from the mediational analysis also show that
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people with high alexithymia read less because they have lower mentalizing skills,

which the indirect coefficient was β = .07, SE = .01, 95% CI = .04, .09. Finally,

when both mediational variables were included, the indirect effect of the model

was β = - .04, SE = .01, 95% CI = -.05, -.02.

Figure S1.2.1. Mediation analysis pathways between alexithymia, fiction reading
frequency by self-report questions, reading attitude and mentalizing ability. The
effects and standard errors are reported.*<0.05, **<0.001.

S1.2.2. Non-fiction reading frequency

The total indirect effect of alexithymia on self-report reading frequency of

non-fiction was β = -.19, SE = .03, 95% CI = -.25, -.13. Results from the me-

diational analysis show that people with high alexithymia read less non-fiction

because they have negative attitude towards reading, which the indirect coeffi-

cient was β = -.12, SE = .03, 95% CI = -.18, -.08. Results from the mediational

analysis also show that people with alexithymia read less because they have lower

mentalizing skills, which the indirect coefficient was β = -.05, SE = .15, 95% CI

= -.08, -.02. Finally, when both mediational variables were included, the indirect

effect of the model was β = - .02, SE = .00, 95% CI = -.03, -.01.
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Figure S1.2.2. Mediation analysis pathways between alexithymia, non-fiction
reading frequency by a self-report question, reading attitude and mentalizing abil-
ity. The effects and standard errors are reported.*<0.05, **<0.001.

S2. Correlations Analyses
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Chapter 3

Profiling booklovers: Personality
correlates of reading motivation,
reading comprehension, and reading
frequency

Based on Samur, D. and Koole, S. L. (under review) Profiling booklovers: Per-

sonality correlates of reading motivation, reading comprehension, and reading

frequency.

33



Chapter 3

Abstract

The present article examines the relations between personality and individual dif-

ferences in reading frequency, reading comprehension, and reading motivation. In

a pre-registered online survey (N = 596), participants rated themselves on open-

ness to experience and the other ’Big Five’ dimensions; absorption, a trait related

to perceptual and enactive engagement; and alexithymia, a trait related to diffi-

culties in emotion processing. Reading frequency was assessed by a performance-

based task of print exposure and self-report; reading comprehension was assessed

by the Nelson Denny Reading Test; reading motivation was assessed by Adult

Survey of Reading Attitudes. As expected, openness to experience emerged as

the strongest predictor of reading frequency, and this relationship was statistically

mediated by differences in reading motivation and reading comprehension. Ab-

sorption was uniquely related to reading motivation. Alexithymia was uniquely

related to reading comprehension. These findings indicate that personality differ-

ences may help to explain why people differ in how much they read.

Keywords: Alexithymia, openness to experience, absorption
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Introduction

Most adult members of modern society read every day. However, not everyone

does the same amount of reading (Nell, 1988). Some people avoid reading as

much as they can get away with, whereas others devour one book after another.

These variations in amount of reading may have far-ranging consequences. Longi-

tudinal studies have shown that children who read more frequently develop better

reading skills, which in turn are associated with better academic achievement (Mol

& Bus, 2011). More frequent reading is further associated with better working

memory (Jefferson et al., 2011) and smaller age-related memory declines (Manly,

Schupf, Tang, & Stern, 2005; Wang et al., 2006). Frequent reading may even

protect people against late-life cognitive pathology such as dementia (Verghese et

al., 2003; Wilson et al., 2000). In view of these benefits, it seems important to

learn more about the factors that contribute to individual differences in reading

frequency.

One such factor is personality, the characteristics and qualities that consti-

tute an individual’s distinctive character. For instance, an open-minded and dar-

ing person can be expected to be motivated to read more than a person who is

closed-minded and cautious (Fayn & Kuppens, 2017). Personality may thus shape

people’s motivation to read, and thereby lead people with certain traits to read

more than people without those traits. Once people become differentially exposed

to reading materials, this likely leads to differences in reading ability, such as

reading comprehension, which may further contribute to individual differences in

reading frequency. Indeed, the association between print exposure and reading

proficiency grows stronger as people grow older (Mol & Bus, 2011). Motivation

and ability are thus closely intertwined but nonetheless theoretically separable

components of the relation between personality and reading.

Which personality traits are related to reading? To date, this question has

been addressed from three different perspectives. The first perspective has empha-

sized the Big Five (Costa & McCrae, 1992; Hendriks, Hofstee, & Raad, 1999), five

broad dimensions that have received converging support in personality research:

Extraversion (being outgoing versus reserved), agreeableness (being friendly ver-

sus detached), conscientiousness (being organized versus careless), neuroticism

(being nervous versus secure), and openness to experience (being adventurous

versus cautious). Kraaykamp and van Eijck (2005) examined the relations be-

tween the Big Five and general media use, including reading habits, among a rep-

resentative sample of 3,156 Dutch participants. The results showed that openness

to experience - from now on simply ’openness’- was most consistently positively
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correlated with book reading. Furthermore, openness is associated with intelli-

gence, intellectual engagement, fantasy and artistic creativity (DeYoung, 2011),

which are highly relevant to reading ability and reading motivation.

A second perspective on personality and reading has been more domain-

specific, by emphasizing individual differences in the degree to which people be-

come engaged with reading (Schiefele et al., 2012). The most relevant personality

trait here is absorption, which assesses heightened awareness and enjoyment of

sensory or emotional (positive and negative) experiences (Gohm & Clore, 2002).

People who score high on absorption commonly report experiencing high levels of

empathic involvement with characters and imaginative transportation in response

to narratives in books, movies, and plays (Hilgard, 1974; Tellegen & Atkinson,

1974). Moreover, trait absorption has emerged as a consistent predictor of read-

ing enjoyment (Green, 2004; Owen & Riggs, 2012). So far, trait absorption has

not been linked other cognitive and motivational components of reading. Never-

theless, there is reason to believe that trait absorption is relevant to understand

individual differences in reading frequency and related variables.

The third and last perspective on personality and reading has also been more

domain-specific, and has emphasized individual differences in social-emotional

competencies. When reading a text, people have to imagine another person’s per-

spective to understand the character’s feelings and writer’s intentions. Relevant to

this process is alexithymia, a personality trait that refers to difficulties in recogniz-

ing and describing feelings (Bermond et al., 2007; Taylor & Bagby, 2004). Indeed,

two studies (combined N = 687) alexithymia was associated with less frequent

reading (Samur, Luminet, & Koole, 2017). The latter association was partly sta-

tistically explained by lower levels of reading motivation and lower mentalizing

abilities among people with higher (rather than lower) alexithymia.

In sum, prior research supports the existence of theoretically meaningful re-

lations between reading dimensions and various kinds of personality traits. How-

ever, the available evidence is subject to limitations. First, prior research has ex-

amined openness, absorption, and alexithymia separately. It is therefore unclear

whether or not these traits each capture unique variance in reading motivation,

reading comprehension and reading frequency. This issue is especially impor-

tant given that openness, absorption, and alexithymia have substantive concep-

tual overlap. For instance, DeYoung (2011) suggested that openness and absorp-

tion are closely related, even to a degree that absorption may be regarded as an

alternative measure of openness. Likewise, alexithymia has been found to be sig-

nificantly (negatively) correlated with openness (Luminet, Bagby, Wagner, Taylor,

& Parker, 1999).

36



Part I

Second, prior research on openness and reading (Kraaykamp & van Eijck,

2005) exclusively relied on self-report measures. This raises methodological con-

cerns that the observed associations could have been contaminated by social desir-

ability and shared method variance. Third, prior research on openness and absorp-

tion and reading did not examine potential mediators, such as reading motivation

or cognitive factors relating to reduced reading ability, of the personality-reading

association.

With these issues in mind, we designed the present study, in which we exam-

ined the relation between reading frequency and different personality types among

596 American adults. Following recommendations to promote transparency and

reproducibility in psychological science (Wagenmakers, Wetzels, Borsboom, van der

Maas, & Kievit, 2012), we registered our sample size selection, exclusion criteria,

design, and hypotheses in the Open Science Framework (https://osf.io/atwcx/)

using a validated template (van ’t Veer, 2016) prior to data collection. Notably, in

our pre-registration, the focus is on the replication of our earlier findings regarding

the relation between the alexithymia and reading controlling for other personality

factors (Samur et al., 2017). The theoretical scope of this article is broader, and

includes a discussion of the Big Five and trait absorption. This broader theoretical

scope is consistent with other lines of work within the personality literature.

The present study extends prior research in three significant ways. First, we

measured the Big Five dimensions, absorption, and alexithymia simultaneously,

so we could determine their relative contributions to reading motivation, reading

comprehension, and reading frequency. Openness, absorption and alexithymia

represent different constructs that were developed in independent scientific liter-

ature. Nevertheless, they potentially overlap. It is therefore important to establish

if openness, absorption and alexithymia scores each predict unique variance in

reading motivation, reading comprehension, and reading frequency.

On the basis of the previous literature (Kraaykamp & van Eijck, 2005), we

predicted that openness would be the most important dimension of the Big Five to

be associated with higher reading motivation, reading comprehension, and read-

ing frequency. We further predicted that absorption would be positively, and alex-

ithymia negatively, associated to reading frequency, reading motivation, and read-

ing comprehension. However, some of the latter associations could be due to the

overlap between, respectively, absorption and alexithymia, and openness. Given

that the present study is the first to address this topic, our hypotheses regarding

the relative contributions of the three traits were exploratory. Theoretically, open-

ness is the most general construct. We therefore predicted that openness would

be equally strongly predictive of reading motivation, reading comprehension, and
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reading frequency. By contrast, trait absorption seems to relatively more a moti-

vational construct, so we predicted that trait absorption would be more strongly

related to reading motivation than to reading comprehension, and reading fre-

quency. Finally, alexithymia is theoretically more related to social-cognitive abil-

ities and emotional intelligence (Bermond et al., 2007; Samur et al., 2013). We

therefore predicted that alexithymia would be more strongly related to reading

comprehension than to reading motivation, and reading frequency.

The second way in which the present study extends prior studies is obtaining

an objective measure of reading frequency. Measuring reading frequency objec-

tively is important, given that it is socially desirable to indicate that one reads a

lot. We therefore assessed reading frequency not just by self-report, but also by

means of a performance-based task of print exposure, namely, the author recog-

nition test (Acheson et al., 2008; Mar & Rain, 2015; Stanovich & West, 1989).

The latter measure taps into participants familiarity with reading by asking partic-

ipants to identify the real author names in a list with fiction authors, non-fiction

authors and foils. We predicted that our findings would be robust across both

self-reported and objective measures of reading frequency.

Third, to better understand the links between reading frequency and person-

ality, the present study also obtained measures of reading motivation and reading

comprehension. We measured reading motivation using well-validated self-report

scales (Schutte & Malouff, 2007; Smith, 1990). Furthermore, we obtained an ob-

jective measure of reading comprehension (Brown, Fishco, & Hanna, 1993). We

predicted that openness, trait absorption and alexithymia would be significantly

related to reading motivation and reading comprehension. Moreover, we pre-

dicted that variations in reading motivation and reading comprehension would

statistically mediate part of the relations between personality and reading fre-

quency (Samur et al., 2017).

Method

Participants and design

Six hundred and five participants were recruited using Amazon’s Mechanical Turk

service in Spring 2017. Mechanical Turk is a widely used internet platform among

social scientists for online data collection (Paolacci et al., 2010). The data ac-

quired via this service has been shown to be equally valid and reliable as those

obtained via traditional methods (Buhrmester et al., 2011; Hauser & Schwarz,

2016). On the platform, experimenters can rate and approve the performance of
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the participants after the task is completed. High approval rate of participants in

MTurk tends to produce better quality data. We used filters to only include partici-

pants with high approval rate and only from United States in order to have reliable

English level among participants.

We used one exclusion criterion by checking author recognition test scores

for potential outliers (>3 SD) (Howell, Rogier, Yzerbyt, & Bestgen, 1998), which

was described in our pre-registration. We removed 9 participants based on this

analysis. The final data set thus included 596 participants (342 Females (57%);

Age mean= 36.31, Age SD = 11.66). One participant did not provide her or his

age.

Materials

Big-Five personality

We included a measure of the Big Five personality dimensions that was especially

developed for internet-mediated research, namely Interpersonal Personality Item

Pool (Buchanan, Johnson, & Goldberg, 2005). This measure included 50 items

measuring extraversion (e.g. I make friends easily.), agreeableness (e.g. I accept
people as they are.), conscientiousness (e.g. I carry out my plans.), neuroticism

(e.g. I have frequent mood swings.), and openness to experience (e.g. I enjoy
hearing new ideas.). The subscales had satisfactory reliability (extraversion, α =

.88; agreeableness, α = .82; conscientiousness, α = .89; neuroticism, α = .89;

openness to experience α = .81). Participants responded to items on a 5-item

Likert scale (1 = very inaccurate to 5 = strongly accurate).

Absorption

We used the fantasy subscale from Interpersonal Reactivity Index (Davis, 1980a),

to measure absorption as a trait. Participants responded to the statements with a

5-item Likert scale, ranging from strongly disagree to strongly agree. It included

7 items (e.g. I really get involved with the feelings of the characters in a novel). This

scale had satisfactory reliability (α = .82).

Alexithymia

We used the Bermond-Vorst Alexithymia Questionnaire (BVAQ) to measure indi-

vidual differences in alexithymia (Vorst & Bermond, 2001). The BVAQ has been

extensively validated (Bermond et al., 2007) and is the second-most used alex-

ithymia scale, after the Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994).
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We chose the BVAQ because it is a more comprehensive measurement instrument,

which taps not only into cognitive facets of alexithymia, like difficulties in identify-

ing and verbalizing feelings to which the TAS-20 is limited- but also affective facets

of alexithymia, such as have an impoverished fantasy life and lack of emotionality.

The BVAQ consists of 40 items that are divided into five subscales: fanta-

sizing (8 items) (e.g. I have few daydreams and fantasies.), identifying (8 items)

(e.g. When I am tense, it remains unclear from which of my feelings this comes.),

analyzing (8 items) (e.g. I hardly ever consider my feelings.), verbalizing (8 items)

(e.g. I find it difficult to express my feelings.) and emotionalizing (8 items) (e.g.

When something unexpected happens, I remain calm and unmoved.). Participants

responded to the statements with a 5-item Likert scale, ranging from this in no

way applies to this definitely applies. The results for the separate subscales and

facets of the BVAQ yielded similar results in line with previous literature (Samur

et al., 2017). Therefore, we report our results on total BVAQ scores, which has

high reliability (α = .88). Further details about the subscales can be requested

from the corresponding author.

Reading frequency

As a non-reactive measure of reading frequency, we used the Author Recognition

Test (ART) which taps into participant’s familiarity with fiction (Acheson et al.,

2008). We used an extended version of this scale, where non-fiction authors are

also included (Mar & Rain, 2015). In this test, participants are asked to identify

the author names in a list with foils. There are in total 110 names from fiction

authors, 50 names from non-fiction authors and 40 names as foils in the list. In

our analyses, fiction and non-fiction authors showed similar patterns. We therefore

only report our results for combined author recognition scores. More information

on this matter can be found in Supplementary Materials S1. We computed author

recognition scores by subtracting the incorrect scores from correct scores.

We further used two sets of self-report questions on reading, in which we

presented a long list of items including subsection for fiction books (e.g. mystery,

science fiction, romance), non-fiction books (e.g. biographies, history, religion)

and news (reports on world or national events, sports coverage, reports about

celebrities). We asked their estimated weekly reading minutes of each subsection

as a measure of reading frequency (Schutte & Malouff, 2004). The extended list

for all reading types and the related descriptive information can be found in Sup-

plementary Materials S2. We initially created one score for each reading type,

namely fiction, non-fiction and news, and for reading frequency. However, the re-
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sults showed the same pattern for both fiction and non-fiction. We therefore com-

bined the fiction and non-fiction items in one reading frequency score (Cronbach’s

α = 72). We report the separate analyses for fiction and non-fiction in Supporting

Information S1, and the results from the news items in Supporting Information

S3. Finally, we included a general item on frequency of TV viewing as a control

measure, where participants were asked On a typical week, how much time do you
spend watching TV shows, DVDs, or movies on TV set or computer? Please insert
your estimate in minutes, for example 60 minutes instead of 1 hour (Bleakley, Jor-

dan, & Hennessy, 2013). We reported the relevant results also in Supplementary

Materials S3.

Reading comprehension

We administered an abbreviated version of standardized Nelson Denny Reading

Test (Brown et al., 1993). This widely used test consists of vocabulary and reading

comprehension parts. We used only a validated short version of the reading com-

prehension part (Stanovich & Cunningham, 1992). In this test, the participants

read seven short passages, and then answered four questions per text testing the

comprehension and inference skills. The reliability was satisfactory (α = .85).

Reading attitude

We also used the Adult Survey of Reading Attitudes (ASRA), a 40 item scale that

measures the general attitude toward reading in adult population (Smith, 1990).

Participants responded to the statements with a 5-item Likert scale, ranging from

strongly disagree to strongly agree. It includes five subscales: anxiety and diffi-

culty experienced while reading (16 items) (e.g. I often feel anxious when I have a
lot of reading to do), joy experienced while reading (12 items) (e.g. I am the type of
person who enjoys a good book), social and personal reinforcement received from

reading (6 items) (e.g. My friends enjoy having me tell them about the books that I
read.), different types of reading modes (4 items) (e.g. I would rather have some-
one explain things to me then than try to learn it from books.) and assisting others

in reading (2 items) (e.g. I get satisfaction when I help other people with reading
problems, or read to them). We summed the scores after recoding reverse-phrased

items (Cronbach’s α = .84). Following the previous findings, we used the scale as

a whole in our results.
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Reading motivation

We used the previously validated Motivation for Reading Scale (MRS) to measure

the reading motivation in adults (Schutte & Malouff, 2007). The subscales were

reading as part of self (8 items) (e.g. Without reading, my life would not be the
same), reading efficacy (6 items) (e.g. I do not like reading material with difficult
vocabulary, reading for recognition (3 items) (e.g. It is important to me to have
others remark on how much I read, and reading to do well in other realms (4

items) (e.g. I read to improve my work or university performance). This scale was

found to be highly reliable (α = .88).

Procedure

After providing informed consent, participants completed the questionnaires de-

scribed in the previous section. Participants saw all materials listed above and

other exploratory measures1 in a randomized order. The list of materials, raw

and computed data, and scripts are made publicly available in the Open Science

Framework at https://osf.io/63vkf/.

Results

Descriptive results

The means and standard deviations of personality and reading measures can be

found in Table 1. The zero-order correlations for personality measures and read-

ing measures can be found in Table 2. Given the number of comparisons and to

prevent inflation of Type I error rates, we set the significance level at p <.005. The

different personality measures tended to be moderately correlated (see Table 2).

Out of a total of twenty-one possible correlations, eleven had a low effect size (.1

to .3), and the rest had medium to high effect size (.3 and higher).

1As reported in the pre-registration, the present study also included a Lexical Decision Task (for
exploratory purposes), the Amsterdam Reading Motivation scale (for scale development purposes),
and single question measures for reading frequency. We do not include single question measures
in the present study because of the reliability problems reported in the previous literature (Samur
et al., 2017).
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Table 1. Means and Standard Deviations of measures used.
Mean SD

Personality measures
Openness 3.72 .73
Extraversion 2.96 .84
Agreeableness 3.71 .66
Conscientiousness 3.78 .76
Neuroticism 2.49 .85
Absorption 3.54 .79
Alexithymia 100.31 19.61
Reading measures
Author Recognition Test 20.63 18.08
Reading Frequency 20.79 30.99
Reading Comprehension 18.08 5.35
Reading Attitude 29.31 24.41
Reading Motivation 3.35 .61
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The Big Five personality scores were all positively correlated, with the ex-

ception of neuroticism, which was negatively correlated with the rest of the Big

Five. Trait absorption scores were positively correlated with all the Big Five di-

mensions, ranging between .14 and .40, except for neuroticism, which was un-

correlated with absorption. Trait absorption scores were moderately negatively

correlated with alexithymia scores, r = -.56. Alexithymia scores correlated posi-

tively with neuroticism, r = .18, and negatively with the other dimensions of the

Big Five ranging between -.26 and -.51, which is in line with the previous litera-

ture (Luminet et al., 1999). The moderate correlations (ranging between -.56 and

40) among openness, trait absorption and alexithymia confirmed the idea that the

traits represent different but overlapping constructs.

Next, we checked the correlations between reading measures. Author recog-

nition scores were moderately correlated with self-reported reading frequency,

which confirmed that print exposure was a predictor of reading behavior. Read-

ing comprehension was positively correlated with all reading measures. Reading

motivation and attitude measures were positively correlated with all reading mea-

sures.

Correlations between personality and reading measures

First, we examined the correlations between the Big Five and reading measures.

As can be seen in Table 2, the openness dimension showed the strongest and most

consistent correlations with all reading measures. The latter was in line with the

previous literature (Kraaykamp & van Eijck, 2005; Mar et al., 2009). In the rest of

the analyses, we therefore focused on openness measure only. Openness was pos-

itively correlated with both author recognition scores, r = .38, and self-reported

reading frequency, r =.19. Openness was also positively correlated with reading

comprehension, r = .41, reading attitude, r = .56, and reading motivation, r =

.44.

Second, we examined the correlations between trait absorption and the read-

ing measures. As shown in Table 2, trait absorption was positively correlated with

author recognition scores, r = .16, and self-reported reading frequency, r = .25.

Absorption was also positively correlated reading comprehension, r = .22, reading

attitude, r = .42, and reading motivation r = .36.

Third, we examined the correlations between alexithymia and the various

reading measures. As shown in Table 2, alexithymia had an overall negative cor-

relation with all reading measures, which was in line with our previous findings

(Samur et al., 2017). Alexithymia was negatively correlated with author recogni-
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tion scores, r = -.27 and self-reported reading frequency, r = -.18. Furthermore,

alexithymia was negatively correlated with reading comprehension, r = -.36, read-

ing attitude, r = -.46, and reading motivation r = -.26.

Regression analysis

Next, we performed a hierarchical regression analysis to determine the unique

effects of openness, trait absorption, and alexithymia on our reading measures.

We selected the three personality traits, namely openness, absorption and alex-

ithymia, because they are theoretically the most relevant and also showed the

overall strongest correlations with the reading measures (see Table 2). In the re-

gression analysis, we controlled for three demographic features that are known to

be important for reading behavior, namely age, education, gender (Kraaykamp &

van Eijck, 2005). The standardized coefficients are shown in Table 3.

Table 3. Hierarchical Regression: Predictors (β) of Reading Measures
Author
Recognition
Test

Reading
Frequency

Reading
Comprehension

Reading
Attitude

Reading
Motivation

Step 1
Age .36** .10* .20** .16** -.07
Education .16** .13** .03 .11* .22**
Gender .05 -.01 .09* .16** .06
Step 2
Openness .32** .07 .30** .41** .35**
Absorption .01 .22** .00 .19** .25**
Alexithymia -.05 -.01 -.17** -.10* .07
* p <.05, ** p <.001

Openness emerged as the strongest predictor of author recognition test scores,

reading comprehension, reading attitude and reading motivation. Absorption

emerged as the strongest predictor for self-reported reading frequency. Moreover,

absorption remained significantly correlated with reading attitude and reading

motivation, but not with author recognition scores and reading comprehension.

These results suggest that absorption may be uniquely related to the motivational

component of reading. The association between absorption and the ability com-

ponent of reading, however, was no longer statistically reliable after controlling

for openness and alexithymia.

Alexithymia maintained a unique negative relation with reading comprehen-

sion. However, the correlation between alexithymia and reading motivation fell

to non-significance and the correlation between alexithymia and reading attitude
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dropped substantially. These results suggest that alexithymia was uniquely related

to the ability component of reading. The association between alexithymia and the

motivational component of reading, however, was removed after controlling for

openness and absorption.

Mediation analysis

So far, openness was found to be uniquely related to all three aspects of reading

(motivation, comprehension, and frequency), unlike trait absorption and alex-

ithymia. To understand the structural relations between openness and the three

reading aspects, we conducted a mediation analysis. We included author recogni-

tion scores (i.e., objective reading frequency) as the outcome variable, and had as

potential mediating variables reading comprehension and reading attitude. Our

results were similar when we used subjective reading frequency as the outcome

variable.

Reading attitude and reading motivation measures showed similar patterns

in their relations with other reading and personality-related measures. Given that

they are theoretically relevant and they have high correlation, r = .68, we included

only reading attitude to this model. This scale showed overall slightly better pre-

dicting power compared to the other measures (see Table 2).

We used the PROCESS macro for SPSS (Hayes, 2013), and performed model

6 of the mediational analysis. We tested the indirect effects by using a bootstrap

estimation approach with 5000 samples, and the confidence level for confidence

intervals was fixed at 95%. The total indirect effect of openness on author recog-

nition was b = 7.07, SE = .77, 95% CI = 5.70, 8.69. Results from the mediation

analysis suggest that people with higher (rather than lower) openness read more

because they have better reading comprehension, which the indirect coefficient

was b = 2.97, SE = .41, 95% CI = 2.23, 3.85. Results from the mediation anal-

ysis also show that people with higher (rather than lower) openness read more

because they had a more positive attitude towards reading, of which the indirect

coefficient was b = 3.35, SE = .58, 95% CI = 2.31, 4.56. Finally, after including

both mediational variables, the indirect effect of the model was b =.75, SE = .15,

95% CI = .49, 1.10.

Discussion

In a pre-registered study among 596 participants, we examined the personality

correlates of reading frequency, reading comprehension and reading motivation.
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Figure 1. Mediation analysis pathways between openness, reading frequency mea-
sured by ART, reading comprehension, and reading attitude measured. The effects
and standard errors are reported. **<.001.

As expected, openness, absorption and alexithymia were significantly correlated

with both objective and self-reported reading frequency measures. After control-

ling for demographic factors and other personality traits, openness predicted the

most unique variance in reading frequency, and was also a positive predictor of

reading motivation and reading comprehension. Also after controlling for other

variables, absorption was uniquely positively related to reading motivation, and

alexithymia was uniquely negatively related to reading comprehension. Taken to-

gether, these findings highlight the importance of personality in understanding

individual differences in reading behavior.

The present study serves an important integrative function, by for the first

time bringing together three different perspectives on personality and reading.

The first perspective has emphasized the broad personality dimensions of the Big

Five, particularly openness to experience (Kraaykamp & van Eijck, 2005). The sec-

ond perspective has emphasized peoples engagement with reading materials, as

it relates to individual differences in trait absorption (Tellegen & Atkinson, 1974).

The third perspective has emphasized social-emotional competencies, as reflected

in individual differences in alexithymia (Samur et al., 2017). In following para-

graphs, we consider how the present study informs each of these perspectives on

the psychological profile of frequent readers.
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Openness to experience

Openness to experience emerged in the present study as one of the most important

personality dimensions to understand individual differences in reading behavior.

This fits well with the theoretical conception of openness as a broad personality

dimension that relates to peoples general interest in the surrounding world (Mc-

Crae & Costa, 1985). Openness has been found to be associated with seeking

intellectual and cultural stimulation (Woo et al., 2014), engagement with aes-

thetic experiences (Goldberg et al., 2006), and creative achievements (Kaufman

et al., 2016). The latter findings are consistent with the present observations that

openness is positively related to reading motivation.

Notably, the significance of openness extends beyond motivation, to the do-

main of competence. Indeed, we observed that openness was positively related

to reading comprehension, which indicates that openness also captures cognitive

competencies that facilitate reading. This finding resonates with prior findings

that openness predicts verbal intelligence, more than openness predicts nonverbal

intelligence (DeYoung, Quilty, Peterson, & Gray, 2014). Openness thus appears to

be jointly related to both competence and motivation for reading. This dual char-

acterization of openness parallels previous arguments that openness is composed

of two narrower lower-level traits, intellect and openness. The intellect facet is as-

sociated with perceived intelligence, whereas openness is associated with engage-

ment with aesthetic experiences and fantasy (Goldberg et al., 2006). The intellect

facet may be more related to the cognitive component of reading, whereas the

openness facet may reflect the motivational inclination towards reading.

Absorption

The present study further highlights trait absorption as a unique contributor for

motivational component of reading. This is consistent with theories that place

motivation as the foundational process for the immersion readers experience while

interacting with the text (Guthrie & Wigfield, 1997; Schutte & Malouff, 2007).

According to the transportation theory, reading enjoyment is an outcome of being

immersed in a narrative world (Green, 2004; Green & Brock, 2000). Hence, the

general tendency to become more easily absorbed aligns with the pleasure from

reading and consequently fuels the motivation to engage in reading.

Previous research has been shown that absorption has both trait and state

components (Gnambs, Appel, Schreiner, Richter, & Isberner, 2014). State varia-

tions in absorption during reading have been extensively studied (Kuijpers, Hakemul-

der, Tan, & Doicaru, 2014; Schiefele et al., 2012), but have typically been consid-
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ered separately from trait absorption. Nevertheless, state variations in absorp-

tion might explain the differential relations between openness and absorption and

reading motivation. Conceivably, openness relates to people’s motivation to start

reading, whereas absorption is related to people’s motivation to persist in read-

ing (Unrau & Quirk, 2014). This conjecture could be tested in future research by

relating openness and trait absorption to online reading experiences.

Alexithymia

Finally, the present study replicates and extends recent findings that alexithymia is

an important predictor of reading-related variables (Samur et al., 2017). Specifi-

cally, the present study provides a high-powered direct replication of Samur et al.’s

findings that alexithymia is negatively related to reading motivation and reading

frequency. Furthermore, the present study extends Samur et al’s findings in two

significant ways. First, the present study shows that the link between alexithymia

and reading motivation can be explained by the overlap between alexithymia and

openness. Thus, it appears that alexithymic people are less motivated to read than

their low-alexithymic counterparts because the former are generally less interested

in exploring new experiences than the latter. The latter notion is consistent with

recent theories suggesting that alexithymia may be a defensive coping style that is

oriented at protecting people against over exertion (Tops et al., 2015).

The overlap between alexithymia and openness has been noted before in the

literature (Luminet et al., 1999). To our knowledge, however, it is the first time

that this overlap between the two constructs has been related to a meaningful ac-

tivity (i.e., reading). The overlap between alexithymia and openness thus appears

to have substantive implications, in that variations in openness may account for

some of the relations between alexithymia and outcome variables. This is impor-

tant at a theoretical level, because the overlap between alexithymia and openness

has so far not been figured prominently in theories of alexithymia (Taylor & Bagby,

2004) nor in theories of openness (DeYoung et al., 2014). Indeed, prior work has

tended to emphasize the overlap between alexithymia and neuroticism (Messina,

Fogliani, & Paradiso, 2010; Wise & Mann, 1994). The present findings thus call for

more theoretical attention to the overlap between alexithymia and the personality

dimension of openness to experience.

Second, the present study shows that alexithymia is negatively associated

with reading comprehension. This new empirical finding seems especially note-

worthy considering that it could not be explained by the overlap between alex-

ithymia and openness or trait absorption. The link with reading comprehension
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thus appears to be highly specific to alexithymia. Theoretically, this link may be

attributed to the poorer mentalizing skills that are often found among people with

high (rather than low) alexithymia (Lemche, Klann-Delius, Koch, & Joraschky,

2004; Moriguchi et al., 2006; Samur et al., 2017). At any rate, the present find-

ings indicate that the construct of alexithymia may be especially important in un-

derstanding individual differences in reading comprehension. Whereas reading

comprehension has traditionally been treated as a cognitive ability, it appears that

socio-emotional skills as captured by alexithymia also contribute to reading com-

prehension.

Limitations and future directions

The present research inevitably has limitations. The present findings were based

on a cross-sectional design. Future studies may extend these findings by investi-

gating the relation between personality and reading with a longitudinal design.

For example, it has been shown that the readers who lag behind early on are likely

to stay behind even more in later years (Mol & Bus, 2011). Longitudinal studies

may illuminate whether and how this downward spiral unfolds differentially for

people with different personality traits. Along similar lines, longitudinal studies

may also examine whether, through their links with reading behavior, traits like

openness may also protect people against age-related declines in cognitive func-

tion. Prior work in reading suggests that frequent reading may well have such

protective effects (Wilson et al., 2000). It remains largely unknown, however,

how such protective effects are related to personality.

A second limitation is that the present study had a correlational design. This

means that we cannot draw inferences about the causal direction of the observed

links between personality traits and reading-related variables. One way to shed

more light in the causality question is to experimentally vary short-term and long-

term exposure to reading materials among people with different personality traits.

It is conceivable that exposure to reading materials would erase the effects of per-

sonality. However, it may also be that people with certain personality traits (like

openness) benefit more from exposure to reading materials than people without

those traits. If the latter applies, exposure to reading materials may actually en-

hance the role of personality. More research in this direction would be desirable.

Learning more about the interface between personality and reading is not

only important for scientific reasons, but is also likely to benefit society at large.

Specifically, more insight into the personality-reading interface may assist educa-

tors in devising better strategies and interventions for improving reading skills. For
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example, based on the present findings, poor readers may be detected efficiently

by screening them for low openness levels. Measures of trait absorption can be

used in targeting people for motivational interventions, whereas measures of alex-

ithymia may be useful in targeting people who may benefit from more skill-based

interventions. The present research thus invites further collaboration between ed-

ucators and personality scientists.

Concluding remarks

People differ in how much they read (Rayner et al., 2012; Taylor & Taylor, 2013).

How much people read, moreover, is meaningfully related to their personality. As

our findings have shown, people who love to read are open to new experiences

and driven by curiosity. Moreover, people who love to read are quick to become

empathically involved with others and to become engrossed in stories. Finally,

people who love to read are equipped with excellent social-emotional competen-

cies, so that they fluent in understanding other people’s feelings and intentions.

There thus appears to be a distinctive psychological profile of people who love to

read.
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Supplementary Materials

S1: Results for fiction and non-fiction reading frequency

separate

Table S1.1. Means and Standard Deviations of measures used.
Mean SD

Fiction measures
ART Fiction 15.6 14.36
Fiction Frequency 24.03 40.12
Non-Fiction measures
ART Non-Fiction 4.41 4.47
Non-Fiction Frequency 16.98 32.72
ART - Author Recognition Test

Table S1.2. Correlations between personality and reading measures.
Fiction Measures Non-Fiction Measures

measures ART Frequency ART Frequency
Personality measures
Openness .37** .16** .38** .15**
Extraversion -.07 .07 -.04 .11
Agreeableness .15** .12** .13** .07
Conscientiousness .06 .14** .04 .11
Neuroticism -.04 -.13** -.07 -.10
Absorption .17** .23** .10 .18**
Alexithymia -.26** -.16** -.26** -.14**
Reading measures
Reading Comprehension .47** .15** .41** .10
Reading Attitude .49** .32** .36** .25**
Reading Motivation .27** .23** .18** .27**
ART - Author Recognition Test, ** p <.005
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S2: The extended list of items for reading frequency

Table S2. Average Preferences and Weekly Minutes
Preference SD Minutes SD

Fiction books 3.27 .74 24.03 40.12
Mystery, thriller, or detective 3.60 1.16 32.36 72.68
Science fiction, or fantasy 3.49 1.29 35.52 85.41
Historical fiction 3.29 1.20 19.67 57.62
Romance 2.74 1.33 23.39 103.68
Horror 2.83 1.37 17.92 55.26
Humor 3.49 1.10 18.46 42.87
Classic (acclaimed, widely read) 3.45 1.09 20.88 47.31

Non-fiction books 3.12 .78 16.98 32.72
(Auto)-biographies 3.44 1.10 17.49 36.45
History 3.40 1.21 10.83 56.34
Religious 2.47 1.34 13.42 40.14
How-to books 3.13 1.11 16.27 34.79
Social science or humanities 3.21 1.15 16.93 63.58
Biological science 3.09 1.19 16.80 95.86

Newspaper/magazine/internet articles 3.04 .70 24.90 49.24
Reports on world or national events 3.45 1.07 60.68 112.76
Human interest reports 3.39 1.10 24.54 48.59
Scientific or health related reports 3.53 1.10 37.92 290.48
Sports coverage 2.41 1.34 17.94 60.01
Reports about celebrities 2.55 1.22 13.36 29.59
Culture-related reports 3.19 1.12 17.06 32.43
Religious commentary 2.30 1.23 7.73 21.56
Humor columns or comics 3.50 1.10 19.53 41.27

54



Part I

S3: Results for other media measures

Table S3.1. Means and Standard Deviations of measures used.
Mean SD

TV Viewing 479.13 721.17
News Reading 24.9 49.42

Table S3.2. Correlations between personality and reading measures.
measures TV Viewing News Reading Frequency
Personality measures
Openness .09 .14**
Extraversion -.06 .04
Agreeableness .12** .05
Conscientiousness .05 .03
Neuroticism .01 -.08
Absorption .20** .13**
Alexithymia -.16** -.13**
Reading measures
Reading Comprehension .15** .14**
Reading Attitude .07 .14**
Reading Motivation -.02 .15**
** p <.005
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Language deficits in alexithymia
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Chapter 4

Language processing in alexithymia

Based on Welding, C. and Samur, D. (2018). Language processing in alexithymia.

In Luminet, O., Bagby, R. M., and Taylor, G. (Eds.), Alexithymia: Advances in re-
search, theory, and clinical practice. Cambridge: Cambridge University Press.
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Abstract

How people speak and how they perceive language produced by others can pro-

vide insights into cognitive and emotional processes. Hence, research on language

processing could potentially advance the understanding of how people with high

levels of alexithymia think and feel. In this chapter, we review published research

studies exploring relations between alexithymia and the production and compre-

hension of verbal and non-verbal language. We discuss findings from language

production studies showing that individuals with high levels of alexithymia have

impairments in expressing emotions verbally, which is reflected by a lower fre-

quency of emotion words and a lower complexity of their emotion vocabulary. We

also consider research results from language comprehension studies in which indi-

viduals with high scores on measures of alexithymia manifested no deficits in basic

processing tasks, such as word recognition, but had difficulties with more complex

ones, such as memory and semantic integration. Lastly, we review studies re-

porting associations between alexithymia and reduced sensitivity to the emotional

qualities of speech at a neurophysiological level. We conclude with a discussion of

the language deficits associated with alexithymia, and make some recommenda-

tions for future research.

Keywords: Alexithymia, language production, language comprehension.
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Language use provides insights into the way humans process information

(Pennebaker & Chung, 2011). What we say, how we say it, and how we per-

ceive the language produced by others reveals information about the manner in

which we think and feel. Hence, studying language provides a window to various

complex cognitive processes, including the processing of emotions (Wotschack &

Klann-Delius, 2013).

In the 1970s, a small group of patients with classic psychosomatic diseases

were observed to have constrictions in emotional functioning, in particular diffi-

culty putting their feelings into words (Nemiah & Sifneos, 1970). Sifneos (1973)

proposed the term ’alexithymia’ to denote this specific difficulty. Nemiah, Frey-

berger, and Sifneos (1976) subsequently proposed the alexithymia construct to

encompass not only difficulties identifying and describing emotional feelings, but

also a reduced fantasy life, and a tendency to an externally oriented, operative

thinking style. The deficit in the verbal expression of feelings in alexithymia is

assumed to have its roots in an impairment in the mental representation and cog-

nitive processing of emotions (Taylor, Bagby, & Parker, 1991). To understand the

etiology of this impairment, we believe it is important to examine how individuals

with high levels of alexithymia use language.

Each word that people know has its cognitive representation in their mental

dictionary; this dictionary contains information about pronunciation and syntactic

characteristics of each word, as well as the general meaning and individual con-

notations (Aitchison, 2012). These aspects together form concepts that are built

on our unique experiences and thinking processes (Lobner, 2011). In the case

of emotion words, the concepts are abstractions of scenes that an individual has

experienced, including objects, persons, and feelings (Bucci, 1997). According to

multiple code theory by Bucci (1997), these emotional concepts are represented

at symbolic and/or subsymbolic levels; the symbolic level involves images and

linguistic information, while the subsymbolic level includes bodily sensations. Im-

mediately after an emotional episode, people initially process and represent the

activated emotions at the subsymbolic level. Within a short time, they direct their

attention to the symbolic level, and the images and verbal encodings of emotions

provide access to the internal world. Individuals who score high on measures

of alexithymia seem to have problems in translating emotional experiences into

words, which corresponds to a difficulty in the transition from subsymbolic to

symbolic levels. The emotions remain represented to a large extent at the sub-

symbolic level and the individual’s attention can easily become focused on bodily

sensations. The limited verbal representation of emotions also restricts the indi-

vidual’s ability to communicate feelings to others.
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In this chapter, we review published studies on the relation between alex-

ithymia and verbal language production and language comprehension, as well as

non-verbal language. To locate relevant studies, we conducted a literature search

using Google Scholar with search terms such as language, language use, compre-

hension, word processing, and prosody together with alexithymia. Some of the

identified articles were scanned for references to additional studies, which were

then also reviewed. Although verbal language production and comprehension are

tightly coupled, and the underlying mechanisms largely overlap, they are often

referred to as separate processes (Harley, 2013). To study these two cognitive

processes, researchers have relied on different sets of methods and designs. We

have therefore divided our discussion of these two different but related cognitive

processes into separate sections.

In the first section, we focus on the production of verbal language – the stage

of language processing in which one decides what to say, and then picks the right

words to express these thoughts (Harley, 2013). A deficit in the verbalization

of emotional feelings is a core component of the alexithymia construct. For our

review we located 16 studies that investigated the influence of alexithymia on

language production.

In the second section, we focus on comprehension, which is the process that

integrates the form of a word with its individual meaning (Harley, 2013). Basic

comprehension tasks include allocating attention and processing perceptual input

such as recognition of written or spoken inputs. More complex systems require

further executive memory processes such as retrieving word meanings and inte-

grating the information provided by the last sentence read and the one provided

by the previous sentences. Although one central feature of alexithymia involves

impaired language production, it is equally important to examine whether com-

prehension skills are also impaired as such deficits impact communication as well

as other abilities. We located 13 studies that investigated associations between

alexithymia and the comprehension of emotional language.

In the third section of the chapter, we review several studies examining alex-

ithymia and non-verbal language. Because our focus is on language in the sense

of acoustic language, we exclude language systems like body language. Acoustic

language, however, refers not only to verbal language, but also to non-verbal lan-

guage, such as speech melody (prosody) and non-verbal emotional vocalizations

(NEV), which consist of sounds that have meaning. We conclude the chapter with

a discussion of the findings from the various studies, note some limitations of this

research, and suggest some directions for future research.

Most of the studies we review measured alexithymia with self-report scales,
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either the 20-item Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994) or

the Bermond-Vorst Alexithymia Questionnaire (BVAQ) (Vorst & Bermond, 2001).

Consistent with the view that alexithymia is a dimensional construct, we refer to

individuals who score in the high range on these scales with the abbreviation HA

(high alexithymia individuals), and individuals who score in the low range as LA

(low alexithymia individuals).

Language Production

People differ in how they express their emotions; for example, whereas Mark cries

or laughs easily, Susan articulates what she is feeling in an eloquent way; and

Bob’s face is devoid of any expression. Within the scope of this section, we focus

on studies elaborating on how HA express their emotions via verbal language. We

begin by briefly mentioning some early studies from the 1980s.

Psychiatrists working in the 1970s observed that patients with alexithymic

characteristics tend to describe their dreams in a simpler and shorter way when

compared to patients without such characteristics (Krystal, 1979). Later, Taylor,

Doody, and Newman (1981) investigated verbal expressiveness in psychoneurotic

patients in comparison to patients with inflammatory bowel disease, and found

that the latter had more difficulties in verbalizing emotions. These results were

confirmed in a follow-up study (Taylor & Doody, 1982), which compared ulcer-

ative colitis and Crohns disease patients separately with psychoneurotic patients.

These were among the first studies that linked impaired language production to

alexithymia. In the following paragraphs, we report results from more recent re-

search on language production in alexithymia.

One common approach in contemporary research on emotional language

production is to ask study participants to write a personal report, which is then

analyzed for its emotional contents. Páez, Velasco, and González (1999), for ex-

ample, asked participants to write about a personal traumatic experience or about

a recent social event. The written speech material was analyzed and rated by

two judges with regard to the use of emotion words and to whether the content

showed introspection and self-reflection. Only the Difficulty Describing Feelings

(DDF) facet of alexithymia was related negatively to the proportion of positive

emotion words and to the proportion of self-references. These results suggest that

HA are less able to use emotion words when describing personal experiences com-

pared to LA.

Wagner and Lee (2008) asked participants to select one personal negative
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event and one personal positive event and to write about them. The study was

conducted in two phases: during the first phase, participants were alone in the

room; during the second phase participants talked about their personal events,

while a female experimenter was present. In the transcripts of the first phase, the

authors found no relation between verbal expressiveness of emotions and alex-

ithymia or any of its facets. However, when participants talked about personal

matters in the presence of another person, the authors found that scores on the

Difficulty Identifying Feelings (DIF) subscale of the TAS-20 were related negatively

to the verbal expression of positive and negative emotions. These results suggest

that deficits are limited to social contexts.

Similar results were obtained in another study in which participants had to

communicate to another person the personal meaning they associated to a given

stimulus, for example telephone (Kreitler, 2002). Each response was coded by

applying the ’meaning test’ (Kreitler & Kreitler, 1976), which is a tool to assess the

individual’s tendencies to use the following five different sets of meaning variables:

Meaning dimensions, types of relation, forms of relation, referent shifts and forms of
expression. By types of relation, for example, the author refers to the directness of

the relation between the meaning value and the referent; e.g., an attributive type

of relation would be found for leaf part of a tree. The responses were divided

into meaning units and then characterized in terms of one meaning dimension,

one type of relation, one form of relation, one referent shift, and one form of

expression. The results showed that HA focused on different aspects than LA,

such as concreteness and avoiding the internal world.

Smyth, Anderson, Hockemeyer, and Stone (2002) asked participants to write

on three consecutive days about their traumatic experience. The researchers coded

the essays for how personal and emotional they were, and for narrative structure.

They concluded that HA did not respond differently than LA when they were asked

to express their emotions in writing, which contrasts with the findings obtained by

Páez et al. (1999).

In another study, instead of recounting personal traumas or a personal ex-

perience from the past, groups of HA and LA were asked to recount their dreams

when awakened from REM sleep in a sleep lab and to rate the emotional valence of

the dream experiences (Parker, Bauermann, & Smith, 2000). The authors found

no group difference in the number of words participants used to describe their

dreams, or in the emotional valence associated with the dream experiences. Two

independent judges then rated the reports for overall fantasy content. The narra-

tions produced by HA were rated as lower on that dimension than those produced

by LA. These results suggest that while alexithymia is unrelated to the production
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of words or their emotional tone, it has a negative relation with the elaboration of

an imaginary narrative.

Other studies used a semi-structured interview method to collect speech ma-

terial. Meganck, Vanheule, Inslegers, and Desmet (2009) conducted structured

interviews with a sample of 50 psychiatric patients and analyzed the content of

language production with the Linguistic Inquiry and Word Count (LIWC) program

(Pennebaker, Booth, & Francis, 2007), a software that computes the percentage

of words belonging to the following five broad categories: standard linguistic di-

mensions, psychological processes, relativity-related words, personal matters, and

experimental dimensions. Meganck et al. focused on two categories belonging

to the psychological processes dimension, namely communication words (includ-

ing words such as conversation, talk, and discussion) and references to others (with

items like them, us, colleague). They calculated a complexity score by dividing the

number of words used from each category (communication words and references to
others) against the total amount of words. The results showed that the TAS-20

total score and the DIF and Externally-Oriented Thinking (EOT) subscale scores

correlated negatively with the level of complexity of communication words, sug-

gesting that the higher the TAS-20 total score, the less participants used words like

conversation, talk or discussion; however, the frequency of communication words

was independent from TAS-20 scores. In addition, the EOT score was positively

correlated with the frequency of references to others. Collectively, Meganck et al.

(2009) argued that these results indicate that HA are able to talk about their rela-

tionships to others, but that their way of speaking about their interactions are less

differentiated and less vivid than the way LA describe interpersonal relationships.

Jelinek et al. (2010) also used the LIWC program in a sample of trauma sur-

vivors with and without post-traumatic stress disorder (PTSD). Participants were

asked to give a detailed narrative of their traumatic experience. The narratives

were analyzed for emotional content, and the researchers found that the TAS-20

total score correlated negatively with the use of affective words in participants

suffering from PTSD, but not in participants without PTSD. This result confirms

a restricted emotional expressiveness in alexithymia as manifest by the use of

a lower frequency of affective words in those with PTSD. In a study conducted

by Vanheule, Meganck, and Desmet (2011), participants took part in a two-hour

clinical interview that was afterwards analyzed with the LIWC program. Only

the EOT subscale was negatively related to LIWC categories (frequency and com-

plexity of words belonging to the categories ’social processes’ (e.g. talk, us and

friend) and ’cognitive processes’ (e.g. cause, know and ought)). But, contrary to

the researchers’ hypothesis, DIF was positively related to the frequency score for
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cognitive words. This suggests that HA may compensate for impaired emotional

processing by redirecting their cognitive effort towards processing non-emotional

material.

Wotschack and Klann-Delius (2013) did not use the LIWC program, but still

obtained similar results. They investigated how alexithymia moderates language

use and knowledge of emotion concepts in a healthy community sample. They

conducted semi-structured interviews about various emotional topics, in which

participants were asked to talk, for example about a personal positive or nega-

tive experience from their past. One of these interviews explicitly addressed the

concept level of emotions. Here, participants were asked open questions such

as: What does anger mean to you? Categories of answers provided by participants

included paraphrasing the emotion word, giving synonyms, naming the physio-

logical symptoms of having this emotion, or describing an episode which could

typically evoke this given emotion. Transcripts were analyzed regarding the use of

words referring to emotional states (i.e., words that denote an emotion, for exam-

ple sad, fear), to ways of expressing emotions (e.g., physiological-expressive terms

(for example cry, scream) or to illocutions (for example, oh God, Idiot!)). Sim-

ilar to earlier studies, Wotschack and Klann-Delius (2013) calculated frequency

scores for each word category. Results show that HA produced fewer types of

emotion words and fewer synonyms for an emotion compared to LA, highlighting

that alexithymia may be related to a reduced and less diverse vocabulary for both

the semantic and the conceptual levels of emotions.

Other studies used controlled experimental paradigms by including the same

set of items for all participants, such as pre-selected emotionally loaded pictures

and videos, rather than relying on personal stories the participant spontaneously

brings forward. Roedema and Simons (1999) used emotional pictures as stimuli

to evoke emotions. Participants were asked to write a list of emotional adjectives

describing their own feelings after seeing the stimuli. The experiment showed that

HA provided fewer emotion-related words than LA to describe their response to

the stimuli.

Luminet, Rimé, Bagby, and Taylor (2004) had participants view an emotional

video inducing sadness and asked them to recount the episode they found the

most emotional. These verbal reports were analyzed by using a predefined list of

emotion words. The study found that higher scores on the Verbalizing subscale

of the BVAQ (which is related to the DDF facet of alexithymia) were related to

less use of emotion words. The results remained unchanged after controlling for

semantic abilities to produce emotion vocabulary. Thus, HA seem to have the

same emotion vocabulary as LA and are also able to access it, but they use it less
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in affectively loaded situations.

A smaller proportion of emotion words in the speech of HA was also reported

by Tull, Medaglia, and Roemer (2005) who asked participants to talk about a dis-

tressing event in their past. These reports were coded for the frequency and num-

ber of different positive and negative emotion words used. Tull et al. found that

HA produced a lower frequency of and fewer different positive emotion words. In

addition, the DIF facet of alexithymia was associated positively with the frequency

of negative emotion words used and negatively with the frequency and number of

different positive emotion words used. This imbalance towards negative emotions

versus positive emotions is likely to affect mood and emotion regulation abilities.

In sum, 14 out of the 15 studies that we reviewed found that alexithymia or

one of its facets was related to lower verbal emotional expressiveness. Two central

results emerged in multiple studies. First, HA have a lower frequency of emotion

words in their speech and their emotion vocabulary is less complex (Jelinek et al.,

2010; Luminet et al., 2004; Páez et al., 1999; Roedema & Simons, 1999; Tull et

al., 2005; Vanheule et al., 2011; Wotschack & Klann-Delius, 2013). Second, HA

have a more withdrawn communication style; they do not open up to others as

much as LA (Kreitler, 2002; Wagner & Lee, 2008).

When we examine the results from the various studies, the role of the DIF,

DDF, and EOT facets of alexithymia remains unclear. Whereas two studies re-

ported positive associations between DDF and and verbal language production

(Luminet et al., 2004; Páez et al., 1999), three reported that DIF was associated

negatively with verbal emotional expressiveness (Meganck et al., 2009; Tull et al.,

2005; Wagner & Lee, 2008). One would have expected DDF to be the facet most

often involved in deficits in emotional expressiveness. However, the results sug-

gest that the ability to identify emotional feelings and externally oriented thinking

also contribute. Hence, it is important to consider all three facets when exploring

the underlying mechanisms of language deficits in alexithymia.

There are several possible explanations for inconsistent findings across some

of the studies. First, the dependent variables varied from emotion words in some

studies (Luminet et al., 2004; Páez et al., 1999; Roedema & Simons, 1999) to

social-relational words in other studies (Meganck et al., 2009; Wotschack & Klann-

Delius, 2013). Second, linguistic methodologies differed among studies. Whereas

some studies relied on objective measures, such as counting the frequency and

variety of predefined emotion words, other studies used more subjective assess-

ment, such as ratings by external judges of vividness, fantasy, or expressiveness

of the reports. Third, many of the studies did not control for depression or other

co-morbidity factors, which leaves open the possibility that differences in results

67



Chapter 4

are at least partly attributable to third variables.

Language Comprehension

Language production and comprehension are two sides of the same coin and both

play a crucial role in understanding the underlying psycholinguistic mechanisms

of alexithymia. However, the methodologies that are used to investigate them

are completely different. Researchers have used various paradigms to investigate

how HA perceive emotional language. Some of these paradigms are based on the

measurement of word recognition; others investigate more complex processing,

such as the ability to form a sentence. Whereas the first paradigm does not require

the participants’ explicit attention, the latter requires an explicit decision making

process. We reviewed 13 studies on verbal language comprehension, eight of

which are on basic processing, and five on more complex processing.

The basic processing approach includes two main paradigms: Stroop-based

paradigms and priming-based paradigms. The initial attempts to study language

comprehension in alexithymia were based on the Stroop paradigm. Participants

were asked to name as quickly as possible the color of three kinds of words: neu-

tral words, emotion-arousing words, and non-words. Researchers found that HA

evidence longer reaction times (RTs) to name the color of the high arousal words

than LA (Parker et al., 1993). Pandey (1995) was able to replicate these results in

a study that used the same experimental design. The findings indicate that atten-

tional processes require longer time in HA when high arousal material is involved.

Thus, HA may perceive high arousal emotional stimuli and are disturbed by them

in such a way that they evidence longer RTs (Pandey, 1995). However, another

study based on the same Stroop paradigm yielded opposite results (Sanchez &

Serrano, 1997); HA took less time, rather than more time, to name the color of

arousing stimuli than controls. Sanchez and Serrano (1997) interpret this result

as an indication that HA are less able to recognize emotional stimuli and thus are

less distracted by the emotionally arousing content of these stimuli. These con-

tradictory results invite further comparison among the studies. First, the words

included in all studies seem to be highly comparable, (e.g. AIDS); however, it

is important to note that the three studies were conducted in different countries,

namely Canada, India, and Spain. Individuals from different countries might have

different reactions to the same set of words. Second, although the first two studies

used threshold scores to define their sample at two levels (viz., alexithymic and

non-alexithymic), the study by Sanchez and Serrano (1997) used three different
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levels instead of two. These differences might have played a role in determining

the magnitude of the results. Given the contradictory results, it is difficult to draw

definite conclusions; however, the Stroop-based experiments seem to be sensitive

to relatively subtle methodological variations.

The basic processing of emotional language in alexithymia has also been

investigated using priming paradigms. The affective priming paradigm examines

whether the presentation of a first stimulus, the prime, affects the processing of

another stimulus, the target (Herring et al., 2013). It is based on the assumption

that information, which evokes affect, attracts attention. The task of participants

is to evaluate targets, generally on their valence (positive vs. negative). Studies

have typically shown that reaction times (RT’s) are slower when prime and target

differ with regard to their valence, while RT’s are faster when the valence of the

prime and the target is identical (as compared to when the prime was neutral).

One of the first studies conducted with the affective paradigm in alexithymia

included two parts. In the first part, participants had to read aloud an emotion

word as fast as possible after having been primed by a congruent word (either pos-

itive or negative emotion word). In the second part, participants had to evaluate

a given adjective as positive or negative after having been primed by either a posi-

tive or negative emotion word (Suslow, 1998). The researcher found that the DDF

facet was related to facilitation based on negative stimuli. This means that people

scoring higher on the DDF subscale of the TAS-20 showed enhanced perceptual

sensitivity to negative material. On the other hand, the EOT and total alexithymia

scores were correlated with facilitation based on positive stimuli. The fact that

DDF has a facilitating effect in affective priming when negative items serve as

primes might possibly be due to an association between DDF and a proneness to

social shame.

In a mixed clinical and nonclinical sample (psychiatric patients and healthy

individuals), Suslow, Donges, Kersting, and Arolt (2000) found that the DDF and

DIF subscales of the TAS-20 correlated with a measure of shame anxiety, which is

related to enhanced affective vigilance and feeling more dependent on other peo-

ple’s opinions. The association between alexithymia and high sensitivity towards

social signals could partly explain the facilitation effect by negative primes in affec-

tive priming driven by high levels of DDF. However, Suslow, Junghanns, Donges,

and Arolt (2001) were not able to replicate this facilitation effect in a subsequent

study. In this study, HA processed the valence of stimuli, but showed reduced

processing engagement towards negative verbal stimuli. Suslow and Junghanns

(2002) also investigated priming tasks in which sentences that described an emo-

tional situation or neutral filler situations served as primes. After having read
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those sentences, participants were presented with targets (emotion words or non-

words) and had to decide whether it was a word or not. The results showed

a negative priming effect in HA: they took longer in making lexical decisions to

emotion words after having been presented a congruent emotional situation than

after an incongruent emotional situation. This means that HA were impaired by

congruent prime-target pairs.

Vermeulen, Luminet, and Corneille (2006) extended the affective priming

paradigm by using both facial expressions and words as primes as well as targets.

The moderation of alexithymia on priming effects was specifically found when the

prime was a schematic face expressing anger. In that specific case, no facilita-

tion (when the target was a negative word) or inhibition (when the target was

a positive word) were found. These results suggest a difficulty in processing the

available emotional information in order to respond to behavioral demands, but

only when the prime involves a highly salient and threatening information. A third

experiment in the study showed also that the moderating impact of alexithymia

occurs only when the anger prime is a face followed by a verbal target, but not

when the angry prime is a word and the target a facial expression.

In another study, Vermeulen, Toussaint, and Luminet (2010) included emo-

tional music as prime for recognition of neutral, joy, and anger words. The ex-

periment consisted of a congruent run and an incongruent run. HA presented

greater effect of congruency and incongruency in general, which means that they

were more influenced by music as a cue than LA. Furthermore, in the angry con-

dition, LA performed significantly better than HA. This result suggests a disturbed

processing of angry emotional stimuli, which has been found in other studies as

well (Mériau et al., 2006; Vermeulen et al., 2006; Vermeulen, Luminet, de Sousa,

& Campanella, 2008). The study extends these findings by observing that a dis-

crete auditory presentation of angry music in the background is already sufficient

to interfere with the encoding of words in HA. This supports the view that angry

material disrupts the processing of emotional information in HA.

Similar to the results of the experiments based on the Stroop-paradigm, the

results of priming based experiments on automatic verbal language comprehen-

sion in alexithymia are heterogeneous. While there is some evidence for impaired

processing at a basic level (Suslow & Junghanns, 2002; Vermeulen et al., 2010),

the findings are contradictory (Suslow et al., 2001). Furthermore, in one study

alexithymia had a positive influence on priming effects (Suslow, 1998). In sum,

research to date does not show a clear deficit in verbal emotional language com-

prehension at a basic processing level in alexithymia.

Researchers have also focused on paradigms based on complex or explicit

70



Part II

processing. In this line of studies, participants are presented with an emotional

stimulus and are expected to invest explicit cognitive effort. The tasks vary from

matching the emotional stimuli to a given category to recall tasks for emotional

stimuli. In two studies that used a matching task, participants were asked to match

emotional stimuli, such as faces and words (nonverbal – verbal) or sentences and

words (verbal – verbal) (Lane et al., 1996; Lane, Sechrest, Riedel, Shapiro, &

Kaszniak, 2000). The results showed that HA performed less well than LA on the

matching tasks, which suggests that alexithymia may not only impair the process-

ing of verbal information, but also affect situations that involve the matching of

verbal with nonverbal information.

In recall-based memory tasks, the paradigms show more variation. Suslow,

Kersting, and Arolt (2003) explored the role of valence by presenting words with a

neutral, positive, or negative meaning and words describing positive and negative

feeling states. While no differences were found regarding words describing feeling

states, the authors found a negative correlation between the DIF subscale and the

recall of positive non-emotion words.

In another recall task, Luminet et al. (2006) presented positive and negative

emotion words and neutral words to HA and LA, who then had to list as many

words as they could recall from this list. Results indicated that HA have deficits

processing emotion words at the semantic and the perceptual level; they seem

to activate fewer specific conceptual details than LA when they process emotion

words. This may be due to the fact that HA do not consider emotion words as con-

ceptually more salient than neutral words. This hypothesis is supported by find-

ings from other studies, which found that HA experience and evaluate emotional

events or stimuli with lower intensity than LA (Friedlander, Lumley, Farchione, &

Doyal, 1997; Luminet et al., 2004; Vanman, Dawson, & Brennan, 1998).

The results from the study by Luminet et al. (2006) were replicated and ex-

tended in a follow-up study (Vermeulen & Luminet, 2009). Consistent with the

previous findings, individuals scoring high on the DIF subscale of the TAS-20 had

more difficulties remembering emotion words, whereas there was no association

between DIF scores and memory rates of neutral words. Contrary to expectations,

the total TAS-20 score was only slightly negatively correlated with memory perfor-

mance for emotion words. The EOT subscale, however, correlated positively with

recognition rates of emotion words (except for angry words), as well as of neutral

words. Analyses showed that only the EOT items that relate to lack of interest

in emotional introspection, rather than a focus on external thinking, showed this

association. Therefore, these results could be explained by a lack of motivation

for processing emotional information. In sum, the findings suggest that memory
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function in alexithymia depends on different emotive and cognitive mechanisms,

which may be connected to different brain areas.

In contrast to the studies on basic processing reported earlier, the findings of

studies on the complex processing of verbal emotional stimuli are more clear-cut.

Four out of five studies found that alexithymia had a negative relation with match-

ing or memory abilities (Lane et al., 1996, 2000; Luminet et al., 2006; Vermeulen

& Luminet, 2009); only one study failed to find differences between HA and LA in

the comprehension of verbal emotional stimuli (Suslow et al., 2003).

In sum, based on our review of the 13 studies on comprehension of verbal

emotional information (including both basic processing and complex processing),

we conclude that alexithymia seems to be correlated with deficits in processing

tasks that require explicit effort, such as memory and matching tasks. It should be

noted, however, that all of the language comprehension studies used non-clinical

samples. Therefore, further research with clinical samples is needed to understand

the extent of any impairment related to language comprehension. In addition, as

we observed in the studies on language production, many studies lack control

variables; only six of the 13 studies report controlling for psychological health

issues.

Non-Verbal Language

Although clinicians and researchers are very interested in how individuals with

high levels of alexithymia process verbal language, language goes beyond the ver-

bal level. Non-verbal channels such as facial expressions, gestures, and speech

melody also play an important role in communication, and may be affected by

alexithymia. Indeed, in their early observational study, Nemiah and Sifneos (1970)

reported a dull, lifeless, monotonous way of speaking of patients with alexithymic

characteristics. There has been a substantial amount of research on alexithymia

and facial expression of emotion. In this section we focus specifically on acoustic

non-verbal language.

Not only what we say matters, but also how we say it transmits a central part

of our communicational signals. Prosody (the melody of speech) plays a key role

in communicating our emotions by accompanying the verbal information. Further-

more, non-verbal emotional vocalisations (NEV), such as the sound of laughing or

crying, are also an essential part of the non-verbal communication system.

Prosody

Emotional prosody is an important aspect of communication for understand-
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ing the emotional state of others. In order to successfully communicate, we need

the ability to detect the emotional content of prosody correctly and to attach the

adequate sound to what we say. Electrophysiological studies have shown that

prosody is processed at an early stage during language production and language

comprehension (Kotz & Paulmann, 2011), which reflects the close connection be-

tween prosody and inner processes like emotions.

To date, only one study has investigated relations between alexithymia and

the production of prosody. Ouhayoun, Lauret, Brillaud, and Consoli (1998) asked

HA and LA to read aloud sentences with emotional content and measured the fun-

damental frequency of the speech material. The fundamental frequency is next to

intensity (how loud the voice is) and the speech rate (how fast a person speaks)

one of the main markers to describe prosody and it reflects how high or low the

tone of the voice is. The experiment consisted of two runs: one with and one

without emotional priming. In the priming run, an emotional reminiscence task

preceded the emotional content reading task. The results showed that HA spoke

with a narrower range in their fundamental frequency when there was no prim-

ing. When participants were primed, there was no group difference regarding

fundamental frequency. According to Ouhayoun et al. this indicates that HA need

a stronger emotional impulse to vary their fundamental frequency than LA. This

suggests that if HA receive some kind of external help, they may be able to com-

pensate for their deficit in a way that their prosody is no longer different from the

prosody of LA.

Several studies have focused on the relation between alexithymia and the

comprehension of prosody. The central question here is whether the deficits of

HA are limited to the semantic level, or whether HA also experience difficulty

in understanding the emotional content of prosody. One of the first studies that

addressed this question used behavioral measurements and required participants

to listen to sentences involving emotional content (happy, sad, angry, anxious),

which were spoken with incongruent emotional prosody (happy, sad, angry, anx-

ious) (Swart et al., 2009). In the prosody condition, participants had to attend

to the affective tone of voice and ignore the incongruent affective semantic con-

tent. In the semantic condition, participants had to focus on the affective semantic

content while ignoring the affective tone of voice. The emotion labels from which

the participants could chose (fear, anger, happiness, sadness) were presented on

a screen. The results revealed no significant differences between HA and LA in

reaction time and accuracy, but there was a trend for HA to react slower than

LA in the prosodic task. Even though this result did not reach significance, this

observation lends some support for the hypothesis that HA have more difficulty

73



Chapter 4

understanding subtler, more implicit emotional signals. Moreover, the failure of

the group difference to reach a level of significance might be explained by the task.

Participants were free to choose one among four emotions; the matching task was

possibly biased, as participants could merely avoid unwanted emotions. Perhaps a

study with more difficult matching tasks might yield significant results.

Two other studies used electrophysiological measurements, electroencephalog-

raphy (EEG) or event-related potentials (ERP), to investigate the association be-

tween alexithymia and the comprehension of prosody. In the first study, Goerlich,

Witteman, Aleman, and Martens (2011) used an affective priming paradigm and

measured amplitudes of N400, an ERP component indicative of individual sen-

stitivity to affective incongrence. TAS-20 scores correlated negatively with N100

amplitudes in response to affectively incongruent music and speech prosody, sug-

gesting that alexithymia is associated with reduced sensitivity to the emotional

qualities of speech and music at a neurophysiological level. In the second study,

Goerlich, Aleman, and Martens (2012) assessed alexithymia with the BVAQ, which

provides separate scores for cognitive and affective dimensions of alexithymia, and

investigated the impact of both dimensions on electrophysiological responses to

emotional speech. Implicit and explicit tasks were included in the study. Although

no difference between HA and LA was found on both tasks at the behavioral level,

differences were observed at the neurophysiological level with the affective dimen-

sion seeming to influence the perception of emotional prosody at later processing

stages than the cognitive dimension.

Finally, in a follow-up study, Goerlich-Dobre et al. (2014a) used functional

magnetic resonance imaging (fMRI) to investigate the perception of emotional

prosody in alexithymia. Participants listened to pseudo words, which were spoken

with angry, surprised, and neutral prosody, and had to match the stimulus to one

of these three emotions. As in the earlier study, there were both explicit and im-

plicit tasks, and no differences between HA and LA were found at the behavioral

level. However, the neurophysiological responses of HA showed significantly dif-

ferent patterns than those of LA; irrespective of the task, higher alexithymia scores

correlated with a diminished neural response of the right superior temporal gyrus

and the bilateral amygdalae. Goerlich-Dobre et al. considered these findings con-

sistent with the results of their electrophysiological studies, and further evidence

that alexithymia is associated with a blunted neural response to speech prosody.

In sum, the research studies on the comprehension of prosody seem to in-

dicate that alexithymia does not influence the ability to recognize or match emo-

tional prosody, but there are significant differences between HA and LA in their

neurophysiological responses to emotional prosody. The emotional processing
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deficit in HA seems to occur at a very early point in processing of information;

because it is not evident at the behavioral level, it is thought to be rather subtle

and HA may compensate for it on an overt level. Nonetheless, even at a subtle

level, Goerlich et al. (2012) suggest that the deficit may potentially contribute to

problems in social communication.

Nonverbal emotional vocalizations

Nonverbal emotional vocalizations (NEV) are a part of the non-verbal lin-

guistic system, because they communicate meaning. Laughing or crying, for ex-

ample, are ways of expressing emotions without using words. In a study with

a sample of high-functioning patients with autistic spectrum disorder (ASD) and

intelligence-matched controls, Heaton et al. (2012) used a set of stimuli consisting

of vocal recordings of actors expressing six basic emotions (e.g., laughing vocal-

izations for happiness). After having heard a stimulus, participants were asked to

select the emotion word that described the vocalization. In both the ASD group

and the control group, HA had significantly more difficulty matching NEV to emo-

tion words than LA.

These findings are consistent with results from a similar study investigating

relations between alexithymia and the comprehension of nonverbal emotional vo-

calizations (e.g. laughter, sigh, groan) (Bayot et al., 2014). The authors found

that the level of alexithymia was related negatively to the matching performance

of nonverbal signals of negative emotions (disgust, anger, fear, sadness); however,

for positive emotions, accuracy rates of the matching performance were not sig-

nificantly different between HA and LA. Matching sad vocalizations was especially

difficult for HA.

In sum, results on non-verbal language comprehension in alexithymia sug-

gest that HA have deficits, which may not always be apparent behaviorally, but

physiological markers indicate a blunted response to non-verbal emotional stimuli.

Only one study could be found about prosody production in alexithymia, which

showed impairment in expressing emotions prosodically in HA. More studies are

needed in this area, especially on non-verbal language production.

Discussion and Future Directions

Verbal and non-verbal language enables humans to communicate their inner thoughts

and feelings to others and to also understand the utterances of others. This inter-

action eventually forms an active communication, which is central to social life.

Unfortunately, not everyone is equally skilled in linguistic communication. For the
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most part, the findings from the empirical studies we reviewed support the ob-

servations of many clinicians that individuals with high levels of alexithymia have

deficits in verbally expressing their feelings and reading the emotions that others

express both verbally and non-verbally.

All but one of the studies on language production support the original ob-

servation by (Nemiah & Sifneos, 1970) that verbal expressiveness of emotions is

impaired in alexithymia. This effect can be defined by a lower frequency and a

lower complexity of emotion words. However, these results were sometimes ob-

tained only with the DDF subscale of the TAS-20 (Luminet et al., 2004; Páez et

al., 1999) rather than with total alexithymia scores, although two studies also un-

derlined the role of the DIF facet (Meganck et al., 2009; Wagner & Lee, 2008).

Clearly the ability to describe feelings to others is contingent on being able to

first identify and name feelings and to differentiate among different feelings. Fu-

ture studies could further explore these abilities by assessing alexithymia with

the Toronto Structured Interview for Alexithymia(Bagby, Taylor, Parker, & Dick-

ens, 2006), or the modified Beth Israel Hospital Questionnaire (Taylor, Bagby, &

Parker, 1997) which involves a semi-structured interview. These methods of as-

sessment are likely to yield more detailed information about respondents’ abilities

to both identify and communicate feelings than items on self-report scales.

The studies addressing language comprehension at a basic processing level

have yielded inconsistent findings. By contrast, studies that measured more com-

plex mechanisms, such as identifying and/or remembering emotional stimuli, more

consistently found deficits in HA (Lane et al., 1996, 2000; Luminet et al., 2006;

Vermeulen & Luminet, 2009). The differences observed in the results between ba-

sic and complex tasks might be due to motivational differences. In complex tasks,

unlike basic tasks, the respondent is expected to exert a certain level of cognitive

effort, and the level of this is dependent on the subjective motivation of the re-

spondent. Hence, it is possible that HA might be less motivated to process verbal

emotional stimuli, and take longer time compared to LA.

The findings from the processing of non-verbal language indicate that alex-

ithymia not only affects the processing of emotional information, but also the pro-

cessing of socially relevant information, like the information that is transmitted

via the sound of the human voice. Although results from the electrophysiological

studies suggest that the prosody impairment associated with alexithymia is rather

subtle and not evident behaviorally, on the behavioral tasks involving NEV, HA

performed less well than LA. There is a need for more prosody studies.

While our review offers converging evidence for impaired language process-

ing in alexithymia, it also highlights some limitations of the research and incon-
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sistencies among the studies. One limitation is that the majority of the studies

were conducted with healthy participants, which limits the generalizability of the

results to clinical populations. Moreover, only about fifty of percent of the studies

controlled for potential confounding variables, such as depression or mood. Im-

plementing such controls is essential for isolating the effects driven by alexithymic

characteristics.

Another limitation is that most studies were conducted in laboratories, where

the tasks had to be completed individually; only a few studies included an element

of communicative skills. Wagner and Lee (2008) found that emotional expressive-

ness was reduced when another person was present in comparison to when the

participants were alone in the room, and there is evidence from other studies that

alexithymia is associated with impaired emotional expressiveness when emotions

refer to the self or others, but not when participants produce emotion words with-

out a specific context (Luminet et al., 2004; Páez et al., 1999). Because most

language use is communicative and involves other people, it would be important

to extend the research into communicative settings. For example, one could ex-

amine the content of shared narratives produced by HA in response to a variety of

instructions in different social settings.

The studies in our review relied exclusively on self-report scales to assess

alexithymia, rather than multiple methods, which is another limitation. Future

studies could also administer the TSIA (Bagby et al., 2006), which has the added

benefit of providing samples of speech as it requires respondents to give examples

when they answer each of the interview questions. Recording the responses would

provide data that could be useful for prosody studies.

For the investigation of language comprehension, the current research find-

ings suggest that emotional language processing deficits in alexithymia are more

likely to be detected by tasks that involve cognitive processes of higher order, such

as memory (Luminet et al., 2006; Vermeulen & Luminet, 2009). Memory tasks

include a range of semantic integration processes that are not employed in simple

labeling tasks. Tasks requiring mental imagery might also be useful since forming

a mental image of an event or a fictional story is powerful in emotional contexts

and may even evoke emotions (Holmes & Mathews, 2010). Such tasks could be

especially daunting for HA because of a limited capacity to use their imagination

and create fantasies. Indeed, in a recent study, alexithymia was linked with men-

talizing deficits, which relate the ability to imagine the mental state of others, and

these deficits were associated with lower reading frequency (Samur et al., 2017).

Considering higher-order skill- and motivational-based explanations for deficits in

language comprehension might thus be a useful approach in future research.
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Given that the ability to find words to label and communicate emotional

feelings seems to be impaired in alexithymia, a potentially fruitful line of research

would be to investigate relations between early affect development and the ac-

quisition of language. It is now well known, for example, that the related ca-

pacities of symbolization and mentalization begin to be acquired during infancy

and early childhood and that their development and role in affect regulation are

profoundly influenced by the parents’ responsiveness and the quality of the childs

attachment relationships. In a longitudinal study across four time points between

17 and 36 months, insecurely attached and disorganized children showed a delay

in developing mentalizing language to express emotions and other inner states

(Lemche et al., 2004). In contrast, securely attached children rapidly acquired

emotion, physiology, cognition and emotion-regulatory language. Lemche et al.

(2004) suggested that because of the developmental delay in acquiring a vocab-

ulary essential for successful emotion regulation, the insecurely attached children

in the study might be prone to manifesting alexithymic characteristics later in life.

More longitudinal studies of this kind would help to understand better the con-

nection between alexithymia and the development of internal state language in

early life.

For clinical purposes, it would important to develop ways for improving the

emotional language processing of HA (Samur et al., 2013). One way might be

to modify some of the emotion processing tasks used in the experimental studies.

For example, HA could be taught to better recognize facial expressions of emotion

and to improve their memory skills. As HA tend to have a way of speaking that

may seem inanimate to others (Kreitler, 2002; Meganck et al., 2009), they could

be taught to use more complex emotion words and/or metaphors (Samur et al.,

2013). Furthermore, encouraging HA to read fiction could improve their under-

standing and use of emotional language, and also improve their mentalizing skills

(Samur et al., 2017). However, there is a risk that HA might learn to use emo-

tion words in a superficial way that is based on inferences rather than the actual

awareness of an affective experience Krystal (1982). Writing may also improve

language production and comprehension, and written disclosure is known to have

positive effects in alexithymia (Horneffer & Chan, 2009; Smyth et al., 2002).

Overall, the present chapter highlights the contributions of a language-based

approach in the field of alexithymia research. We believe that a language-based

approach has considerable potential for advancing understanding of the mecha-

nisms underlying the emotional processing deficits in alexithymia. This may ulti-

mately lead to the development of better ways for helping people to express and

communicate their feelings through language.
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Getting lost in a story: How
narrative transportation emerges
from narrative perspective and
individual differences in alexithymia

Based on Samur, D., Tops, M., Slapsinskaite, R., and Koole, S. L. (under review).

Getting lost in a story: How narrative transportation emerges from narrative per-

spective and individual differences in alexithymia.
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Abstract

The present research examines how narrative transportation, or the extent to

which people project themselves into the world of a story, varies as a function of

narrative perspective and individual differences in alexithymia, or chronic difficul-

ties in emotional processing. The authors hypothesized that narrative transporta-

tion would be higher when people assume a first-person (rather than third-person)

perspective and for people lower (rather than higher) on alexithymia. In an on-

line study (N = 541) and a lab study (N = 55), participants with varying levels

of alexithymia read first- and/or third-person narrated texts and then rated their

narrative transportation. As expected, first-person stories evoked more narrative

transportation than third-person stories, and global alexithymia was negatively

correlated with narrative transportation. Narrative perspective did not interact

with cognitive facets of alexithymia (i.e., difficulties identifying, verbalizing, and

understanding feelings). However, narrative perspective did interact with affective

facets of alexithymia (i.e., emotionalizing and fantasizing): First-person (rather

than third-person) stories elicited more narrative transportation at lower levels of

affective alexithymia, but not at higher levels of affective alexithymia. The inter-

action effect was significant in Study 1; the interaction was significant in Study

2 after controlling for trait absorption. Together, these findings suggest that alex-

ithymia is linked to difficulties in mentally simulating narrative worlds.

Keywords: Perspective taking, mental simulation, narrative psychology
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Introduction

When people are reading a story, they vary in the degree to which they become

mentally engrossed by the world that is described in the narrative. Such differ-

ences in narrative transportation relate to people’s unique ability to transcend here

and now and project themselves into distant times and places (Macrae, Christian,

& Miles, 2014). By leading people to construct mental models of their social world,

narrative transportation contributes to the development of social-emotional skills,

such as empathy and social inference (Mar & Oatley, 2008), which are vital in so-

cial life. Furthermore, narrative transportation increases reading enjoyment (Bus-

selle & Bilandzic, 2009), thereby contributing to the development of literacy skills

and their associated cognitive competencies (Mol & Bus, 2011). It is therefore

important to learn more about the psychological processes that underlie narrative

transportation.

In the present article, we examine how narrative transportation emerges

from the interplay between the linguistic properties of a narrative and individ-

ual dispositions of the person who is processing the narrative. Narratives dis-

play varying linguistic properties, and some of these properties are likely to evoke

more transportation than others. One important linguistic property is whether a

story is told from a first-person or a third-person perspective (Borghi, Glenberg,

& Kaschak, 2004). In addition, some people may be more prone to get mentally

transported into narratives than others. Here, we address the potential role of in-

dividual differences in alexithymia, which relate to difficulties in social-emotional

processing (Grynberg et al., 2012). In the following paragraphs, we begin by dis-

cussing how narrative perspective may influence narrative transportation. Next,

we turn to alexithymia, and consider whether and how it may shape narrative

transportation along with narrative perspective. Finally, we present two studies

that were designed to test our theoretical analysis.

Narrative transportation and perspective taking

Narrative transportation may be defined as a phenomenon in which readers are

mentally simulating the world of a story and become psychologically absorbed

in that world (Green & Brock, 2000). The theoretical notion of narrative trans-

portation was originally conceived by (Gerrig, 1993) to understand how people

are psychologically impacted by stories (see also Green & Brock, 2002). Using

travel as a metaphor for reading, Gerrig conceptualized narrative transportation

as a state of detachment from the world of origin that the reader (symbolically, the
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traveler) experiences by being carried away by the story. Other researchers have

further developed narrative transportation theory and extended it to other con-

texts, for instance, to understand how people may become persuaded by a story

(Green & Brock, 2002), why children become interested in reading outside of

school (Jensen, Bernat, Wilson, & Goonewardene, 2011), and how reading fiction

may evoke empathy (Bal & Veltkamp, 2013).

To achieve a state of narrative transportation, the reader has to become men-

tally attuned to the intentions and subjective experiences of the narrator (Busselle

& Bilandzic, 2009). This attunement is likely to be facilitated when the narrative

takes the viewpoint of the main character in the narrative. One important linguis-

tic tool to this end consists of using the pronoun I for the spectator in a first-person

perspective, rather than using the pronouns he or she as in a third-person perspec-

tive. First-person stories symbolically put the reader in the narrators’ shoes, which

increases the likelihood that readers become psychologically invested in the story

(Oatley, 1999; Stanzel, 1984). Hence, adopting a first-person perspective can be

expected to generally evoke more narrative transportation than adopting a third-

person perspective.

Consistent with the aforementioned notion, research has shown that lead-

ing people to take a first-person (rather than third-person) perspective enhances

cognitive and emotional identification with narrative events (Gerrig, 1993; Green

& Brock, 2000; Macrae et al., 2014). For example, Papeo, Corradi-Dell’Acqua,

and Rumiati (2011) measured their participants’ brain activation in motor areas,

while they were reading action verbs and non-action verbs in first-person and

third-person perspectives. The results showed that reading action verbs in a first-

person perspective, rather than a third-person perspective, led to increased acti-

vation in motor areas of the brain. Another study examined the effects of narra-

tive perspective in an emotionally relevant context (Christian, Parkinson, Macrae,

Miles, & Wheatley, 2015). Specifically, participants read painful scenarios that

were written in either a first-person or third-person perspective. Scenarios in the

first-person perspective, compared to scenarios in the third-person perspective,

elicited greater activity in the brain areas related to emotional awareness, visual

imagery, and body ownership.

The aforementioned studies suggest that a first-person perspective, at least

on an implicit level, leads readers to engage in more mental simulation of a story

than a third-person narrative perspective. Given that narrative transportation is

presumably based on such mental simulations, it follows that readers may experi-

ence more narrative transportation for stories that are told from a first-person per-

spective rather than a third-person perspective. As far as we know, this notion has
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been empirically tested in only one study to date. In this study, participants were

asked to read literary stories that were written from either a first or a third person

perspective (Hartung, Burke, Hagoort, & Willems, 2016). The findings showed

that participants reported higher narrative transportation during stories that were

written in a first-person perspective than for stories written in a third-person per-

spective. Thus, there are both theoretical and empirical reasons to believe that

first-person stories evoke more narrative transportation than third-person stories.

Alexithymia and narrative processing

Besides the linguistic properties of a narrative, narrative transportation may also

be influenced by individual differences in narrative processing. One relevant indi-

vidual difference here is alexithymia. Alexithymia, literally no words for feelings, is

a personality dimension that was introduced by Sifneos (1973) to characterize a

sub-group of psychiatric patients who displayed marked difficulties in expressing

their feelings, a formal manner of speaking, and restricted imagination. People

vary in their levels of alexithymia, and these variations can be assessed with well-

validated self-report questionnaires such as the Toronto Alexithymia Scale (Bagby

et al., 1994) and the Bermond-Vorst Alexithymia Questionnaire (Vorst & Bermond,

2001). The latter scale distinguishes between cognitive and affective facets of

alexithymia. The cognitive facet of alexithymia relates to difficulties in identify-

ing, analyzing, and verbalizing of emotions. The affective facet of alexithymia

relates to differences in emotional arousability (emotionalizing), and differences

in imagination (fantasizing). The combined scores on the cognitive and affective

scales index a person’s overall level of alexithymia.

The relation between alexithymia and language processing has been under-

studied (Welding & Samur, 2018), which seems surprising given that linguistic

difficulties belong to the core of the alexithymia construct. Nevertheless, empir-

ical studies have shown that people with high (rather than low) alexithymia use

fewer and less complex emotion language (Roedema & Simons, 1999; Wotschack

& Klann-Delius, 2013) and that the former people display reduced sensitivity to

the emotional qualities of speech at a neurophysiological level (Goerlich-Dobre

et al., 2014b). Moreover, people with high (rather than low) alexithymia have

difficulties with more complex forms of linguistic processes, such as memory and

semantic integration (Lane et al., 2000; Vermeulen & Luminet, 2009).

Additional research has linked alexithymia to difficulties in narrative pro-

cessing. One consistent finding in the literature is that people with high (rather

than low) levels of alexithymia display poorer empathic abilities (Grynberg et al.,
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2010) and reduced perspective-taking ability (Moriguchi et al., 2006). Based on

these and related findings, Samur et al. (2017, 2018) hypothesized that people

with high (rather than low) levels of alexithymia are likely to find it harder to pro-

cess narratives. Consistent with this, Samur et al. observed in three independent

samples (combined N = 1,283) that alexithymia is associated with lower reading

frequency. Reduced reading frequency among people with higher levels of alex-

ithymia was partly mediated by mentalizing skills, that is, understanding what is

on other people’s minds. In addition, one study found that alexithymia is neg-

atively associated with reading comprehension, even after controlling for demo-

graphic variables and conceptually related personality traits like trait absorption

and openness to experience (Samur & Koole, 2018).

In view of the aforementioned considerations, it seems likely that people with

high (rather than low) alexithymia will be less prone to narrative transportation.

Thus, the effects of alexithymia are the theoretical opposite of the effects of adopt-

ing a first-person (rather than third-person) perspective. To our knowledge, no

studies to date have examined whether alexithymia might interact with narrative

perspective in shaping narrative processing. Theoretically, there are three possi-

bilities here. First, alexithymia and narrative perspective may have independent

influences on narrative processing. We refer to this as the independence hypoth-

esis. Second, alexithymia and narrative perspective may interact in a non-linear

manner. Such a nonlinear interaction may take one of two forms. First, people

with high alexithymia may be insufficiently motivated to engage themselves with a

narrative. If this is correct, a first-person (rather than a third-person) story may be

especially helpful for people with high alexithymia, given that a first-person per-

spective increases engagement with the text. We refer to this as the motivational

support hypothesis. Alternatively, however, it is possible that people with high

(rather than low) alexithymia are deficient in the required skills to increase their

narrative identification. This would mean that people with high (rather than low)

alexithymia be less responsive to the induction of different narrative perspectives.

We refer to the latter as the functional impairment hypothesis.

The present research and hypotheses

In the present research, we conducted two studies to investigate how narrative

transportation emerges from narrative perspective and individual differences in

alexithymia. In Study 1, we examined a large online sample of American partici-

pants (N = 541) from varying age groups and social backgrounds (Samur et al.,

2018). In Study 2, we investigated a smaller group of Dutch university students
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(N = 55) in a behavioral laboratory, an environment that enabled more control

over participants’ reading experience.

In both studies, participants rated their levels of narrative transportation dur-

ing texts using a validated scale (Green & Brock, 2000; Kuijpers et al., 2014).

Moreover, participants rated the Bermond-Vorst Alexithymia Questionnaire (BVAQ

Vorst & Bermond, 2001). We chose the BVAQ because, unlike the more widely

used TAS-20, it covers both cognitive and affective facets of alexithymia. The

affective facet of alexithymia (i.e., the emotionalizing and fantasizing scales) is

conceptually more closely related to narrative transportation that the cognitive

facet of alexithymia. Consequently, we expected stronger effects for the affective

facet than for the cognitive facet of alexithymia. In both studies, we further statis-

tically controlled for trait absorption, or the tendency to get absorbed in sensory or

emotional experiences (Gohm & Clore, 2002), to ensure that our observed effects

were specific to alexithymia.

In line with the previous literature (Hartung et al., 2016), we predicted

that participants would display more narrative transportation for stories that were

written in a first-person perspective than for stories that were written in a third-

person perspective. Furthermore, we predicted that participants with higher levels

of alexithymia would display less narrative transportation than participants with

lower levels of alexithymia. Finally, we explored the interplay between narrative

perspective taking and alexithymia on narrative transportation. In this regard, we

had three competing predictions. First, according to the independence hypothesis,

narrative perspective and alexithymia would have independent effects on narra-

tive transportation. Second, according to the motivational support hypothesis,

first-person stories (as compared with third-person stories) may help people with

high alexithymia to achieve a level of narrative transportation that is similar to

people with low alexithymia. Third, according to the functional impairment hy-

pothesis, people with high alexithymia may be unable to increase their narrative

engagement, and hence will be less sensitive to variations in narrative perspective.

Study 1

Study 1 examined a large online sample of American participants (N = 541) of

varying levels of alexithymia (Samur et al., 2018). Some of the participants (N
= 215) read a fictional story that was written from a first-person perspective,

whereas other participants (N = 326) read a fictional story that was written from

a third-person perspective. We predicted that stories written from a first-person
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perspective would evoke more narrative transportation than stories written from a

third-person perspective. In addition, we predicted that participants high in alex-

ithymia would experience less narrative transportation than participants low in

alexithymia. Finally, we explored whether (and, if so, how) narrative perspective

and alexithymia might interact in predicting narrative transportation.

Method

Participants and design

In Study 1, we drew from a previously published online study (Samur et al., 2018).

Participants were recruited using Amazon’s Mechanical Turk service, which is a

widely used internet platform among social scientists for online data collection

(Paolacci et al., 2010). The data acquired via this service has been shown to be

equally valid and reliable as those obtained using traditional methods (Buhrmester

et al., 2011). In this service, researchers can determine which level of prior per-

formance approval of participants is sufficient to qualify for participating in the

study. High approval rate of a participant tends to produce better quality data.

Therefore, we followed the common protocol to include participants with more

than 95% approval rate (Peer, Vosgerau, & Acquisti, 2014).

The complete dataset from the online study by Samur et al. (2018) included

1,087 participants. From this dataset, only the conditions where participants read

a fiction story were selected (N = 558). Of the latter group, only the participants

who completed a narrative transportation scale were included in the final sam-

ple of the present study (N = 541; 296 Females; Age mean = 36.21, Age SD =

11.83). We recoded the fictional stories into two groups, one group who read a

first-person narrated story and a second group who read a third-person narrated

story. Participants were grouped into one of the conditions: first-person story (N
= 215) or third-person story (N = 326).

Procedure and materials

After providing informed consent, participants read one fictional story that was

drawn from the set of 14 stories. Next, participants completed the scales to assess

alexithymia, transportation, and trait absorption, which were embedded among

other questionnaires. A full report of the studies can be found in Samur et al.

(2018).

The fictional narratives were drawn from short stories and excerpts from

novels that were used in previous research (Kidd & Castano, 2013; Samur et al.,
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2018). In total, there were 14 different fiction texts. The first author (DS) recoded

these texts into two groups based on their narrative perspective: First-person and

third-person stories. In the final set, there were six texts that were written in a

first-person perspective, and eight texts that were in a third-person perspective.

The full list including the title and author information of all texts can be found in

the Supplementary Materials S1.

To measure narrative transportation, we asked participants to complete the

Transportation Scale (Green & Brock, 2000). The scale included 11 text-invariant

items that we used following previous research (Jensen et al., 2011; Murphy,

Frank, Chatterjee, & Baezconde-Garbanati, 2013). In this scale, participants rated

their reading experience (e.g. I could picture myself in the scene of the events de-
scribed in the narrative.) using a 7-item Likert scale, ranging from strongly disagree

to strongly agree. After recoding the reversed items, we averaged all responses.

This scale had satisfactory reliability (α = .79).

We used the Bermond Vorst Alexithymia Questionnaire (BVAQ) to measure

individual differences in alexithymia (Vorst & Bermond, 2001). The BVAQ consists

of 40 items that are divided into five subscales: emotionalizing (8 items) (e.g.

When something unexpected happens, I remain calm and unmoved.), fantasizing (8

items) (e.g. I have few daydreams and fantasies.), identifying (8 items) (e.g. When
I am tense, it remains unclear from which of my feelings this comes.), analyzing (8

items) (e.g. I hardly ever consider my feelings.) and verbalizing (8 items) (e.g. I
find it difficult to express my feelings.). Participants responded to the statements

with a 5-item Likert scale, ranging from this in no way applies to this definitely

applies. We reported our results on total BVAQ scores, which had satisfactory

reliability (α = .89), as well as in two facets: affective alexithymia (α = .84) and

cognitive alexithymia (α = .88).

We included the Fantasy subscale from Interpersonal Reactivity Index (Davis,

1980b), as a well-validated measure of trait absorption (Davis, 1994). Participants

responded to the statements with a 5-item Likert scale, ranging from strongly

disagree to strongly agree. The scale has 7 items (e.g. I really get involved with the
feelings of the characters in a novel) and showed satisfactory reliability in Study 1

(α = .85).

Results and Discussion

The means and standard deviations of all measures are displayed in Table 1. The

correlations between measures are displayed in Table 2. We performed our analy-

ses using global alexithymia scores, as well as the separate scores of the affective
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and cognitive facets of alexithymia and their respective subscales. Affective and

cognitive facets of alexithymia were moderately positively correlated, r = .37, p
<.001. Thus, the affective and cognitive facets of alexithymia had some overlap,

but not so much to be redundant with another. Notably, the cognitive facet of

alexithymia has three subscales and the affective facet has two subscales. Analysis

at the subscale level yielded a similar pattern as the analysis at the facet level.

Further descriptive results of the alexithymia subscales and trait absorption can be

found in Supplementary Materials S2.

Table 1. Means and Standard Deviations of measures used.
Mean SD

Experiment 1
Alexithymia 99.74 21.02
Affective Alexithymia 40.47 10.65
Cognitive Alexithymia 59.27 14.66
Absorption 3.58 .86
Transportation 4.36 .91
Experiment 2
Alexithymia 100.24 18.82
Affective Alexithymia 40.47 9.51
Cognitive Alexithymia 59.76 15.62
Absorption 3.49 .78
SWAS Attention 3.82 1.11
SWAS Transportation 3.23 1.14
SWAS Emotional Engagement 3.68 1.10
SWAS Mental Imagery 4.62 1.04
SWAS: Story World Absorption Scale

Table 2. Correlations between alexithymia, absorption, author recognition test
and transportation.

Study 1 Study 2

Transportation
Scale

SWAS
Mental
Imagery

SWAS
Emotional
Engagement

SWAS
Attention

SWAS
Transport

Alexithymia
Total Score -.37** -.27* -.19 -.14 -.05

Affective
Alexithymia -.32** -.36** -.16 -.11 -.15

Cognitive
Alexithymia -.30** -.10 -.13 -.10 .03

Absorption .40** .45** .51** .44** .38**
SWAS; Story World Absorption Scale

After examining the correlations between variables, we conducted an Analy-
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sis of Variance (ANOVA) to examine the effects of narrative perspective and alex-

ithymia on narrative transportation. In line with our predictions, participants who

had read a first-person story (M = 4.50, SD = .87) reported more narrative trans-

portation than participants who had read a third-person story (M = 4.26, SD =

.92), F(1, 538) = 10.11, p = .002. The latter effect is graphically displayed in

Figure 1. Also as predicted, the alexithymia total scores were negatively corre-

lated with narrative transportation, F(1, 538) = 84.73, p <.001. The latter effect

is graphically displayed in Figure 2.

Figure 1. Narrative transportation as a function of narrative perspective.

There was no interaction effect between global alexithymia scores and nar-

rative perspective on transportation levels, F(2, 537) = 1.12, p = .29. However,

follow-up analyses yielded different results for the cognitive and affective facets

of alexithymia. First, we examined the effect of the cognitive facet of alexithymia.

There were significant main effects of cognitive alexithymia, F(1, 538) = 52.69, p
<.001, and narrative perspective, F(1, 538) = 10.07, p = .002, but there was no

interaction effect (F(1, 537) = .53, p = .47. When we included absorption as a

covariate, the interaction effect remained non-significant, F(1, 536) <1.

Next, we turned to the affective facet of alexithymia. The main effect of af-

fective alexithymia, F(1, 538) = 60.11, p <.001, and the main effect of narrative
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Figure 2. Narrative Transportation as a function of total alexithymia scores.

perspective, F(1, 538) = 9.15, p = .003, were significant. Moreover, the interac-

tion between affective alexithymia and perspective was also significant, F(1, 537)

= 6.30, p = .01). The latter effect is visually displayed in Figure 3. Participants

with low alexithymia reported more narrative transportation when they had read

a first-person story than when they had read a third-person story. By contrast,

participants with low alexithymia were unaffected by narrative perspective. The

interaction effect held even after we statistically controlled for trait absorption,

F(1, 536) = 6.25, p = .01.

Study 2

The results of Study 1 confirmed our predicted main effects of narrative perspec-

tive and alexithymia on narrative transportation and provided initial exploratory

evidence for an interaction between narrative perspective and the affective facet

of alexithymia. However, the data for Study 1 were originally collected for a

different purpose (Samur et al., 2018), which meant that participants were not

randomly assigned to different narrative perspectives. It therefore remained im-

portant to conduct a study that was explicitly a priori designed to examine the
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Figure 3. Narrative transportation as a function of narrative perspective and affec-
tive alexithymia.

effects of narrative perspective and alexithymia on narrative transportation. We

designed Study 2 to this end. In Study 2, we took additional steps to improve

our methodology. First, Study 2 used a new set of four pre-tested fiction stories,

two that were written in a first-person perspective and two that were written in

a third-person perspective. Second, Study 2 used a within-subjects design, which

increases statistical power and thus the sensitivity of our experiment. The latter

was useful because we were not able to run as many participants for Study 2 as

we did for Study 1.

Third, we conducted Study 2 in a lab environment, which reduced the influ-

ence of potentially interfering influences (e.g., interruptions, noise) and afforded

more control over participants’ reading experience. Fourth, we used a more ex-

tensive transportation scale in Study 2, which measured four distinct facets of

transportation: Mental imagery, emotional engagement, transportation and atten-

tion. Notably, the transportation scale from Study 1 included items corresponding

predominantly on mental imagery subscale alongside items with a mix of atten-

tion and emotional engagement. Hence, the mental imagery scale of Study 2 was

the most direct conceptual replication of the transportation scale of Study 1.
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Method

Participants and design

Fifty-five participants (30 Females; Age mean = 21.85, Age SD = 7.38) were

recruited from the Vrije Universiteit Amsterdam, who were rewarded with either

study credits or money for their voluntary participation.

Procedure and materials

Upon arrival in the laboratory, participants were greeted by a female experimenter,

who led them to individual cubicles and seated participants behind a desk-top

computer. The remainder of the experiment was computer-administered. First,

participants filled out the BVAQ. Next, participants were introduced to the reading

assignments (four in total). Every participant read two stories that were written

in a first-person perspective and two stories that were written in a third-person

perspective. The order of the stories was randomized. For each text, partici-

pants filled out the Story World Absorption Scale. After the readings assignments,

participants filled out the trait absorption scale, and TAS-20 in a randomized or-

der. Finally, participants provided their demographic data, and were debriefed,

thanked and rewarded for their participation.

Eight stories were selected from a pilot study (N = 20) according to their

length and perspective of narrative. In the pilot, participants were asked to evalu-

ate complexity, and emotional arousal of each story. Based on the pilot study, we

chose four stories, two written in a first-person perspective and two written in a

third-person perspective. The two categories were matched for word count, com-

plexity, and emotional arousal levels. In the present study, every participant read

four stories that were written in either a first-person or a third-person perspective.

To measure their narrative transportation, participants filled out the Story

World Absorption Scale (SWAS; Kuijpers et al., 2014). It combines four subscales:

attention (e.g. The story gripped me in such a way that I could close myself off for
things that were happening around me), transportation (e.g. When I was finished
with reading the story it felt like I had taken a trip to the world of the story), emo-

tional engagement (e.g. I felt how the main character was feeling), mental imagery

(e.g. When I was reading the story I could see the situations happening in the story
being played out before my eyes). The SWAS items had satisfactory reliability for

each story (Story 1, α = .96; Story 2, α = .94; Story 3, α = .96; Story 4, α = .95).

For the measure of alexithymia and trait absorption, we used the same scales

as in Study, namely, the BVAQ and IRI fantasy 1. Both scales had satisfactory relia-
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bility (respectively, α= .88 and α = .83). Additionally, we used the Dutch version

of Toronto Alexithymia Scale with 20 items (TAS-20; Kooiman, Spinhoven, & Tri-

jsburg, 2002) to make a comparison with the BVAQ results. The latter has three

subscales: difficulty identifying feelings (e.g. I am often confused about what emo-
tion I am feeling.), difficulty describing feelings (e.g. It is difficult for me to find the
right words for my feelings.), and externally oriented thinking (e.g. I prefer to ana-
lyze problems rather than just describe them.). Participants responded using 5-item

Likert scales, ranging from strongly disagree to strongly agree. It had satisfactory

reliability (α = .83).

Results and Discussion

The means and standard deviations of all measures are displayed in Table 1. The

correlations between measures are displayed in Table 2. As in Study 1, we per-

formed all analyses using global alexithymia scores, as well as cognitive and affec-

tive facets of alexithymia. Further descriptive results of the alexithymia subscales

and trait absorption can be found in Supplementary Materials S2.

The correlation between the cognitive and affective facets of alexithymia was

directionally positive but non-significant, r = .07, p >.05. The previous literature

indicates that the correlation between the cognitive and affective facets of alex-

ithymia tends to be small (Bermond et al., 2007) or non-existent (Bermond, Oost-

erveld, & Vorst, 2015). The cognitive facet of the BVAQ was strongly correlated

with the TAS-20, r = .88, p <.001. By contrast, the affective facet of the BVAQ

was uncorrelated with the TAS-20, r = .07, p >.05. This pattern of correlations

between the BVAQ facets and the TAS-20 is consistent with previous findings in

the literature (Vorst & Bermond, 2001).

Next, we conducted a series of ANOVAs to examine the effects of narrative

perspective and alexithymia on narrative transportation. Consistent with Study

1, participant who had read first-person stories (M = 4.18, SD = 1.12) reported

more narrative transportation, as indicated by a higher SWAS total score, than

participants who had read third-person stories (M = 3.33, SD = 1.07), F(1, 54)

= 47.95, p <.001. The effect of narrative perspective was significant for all four

subscales of the SWAS, Fs >19, ps <.001.

Global alexithymia scores were unrelated to the SWAS overall scores, F(1,

53) = 1.76, p = .19. However, separate analyses for the SWAS subscales revealed

that, global alexithymia scores were correlated with the mental imagery subscale

of the SWAS, F(1, 53) = 4.02, p = .05. Next, we checked whether the effects of to-

tal alexithymia scores on mental imagery interacted with narrative perspective. In
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the latter analysis, the main effect of narrative perspective fell to non- significance,

F(1, 53) = 1.48, p = .23, and the main effect of alexithymia remained significant,

F(1, 53) = 4.02, p = .05. Importantly, as in Study 1, total alexithymia scores did

not show an interaction effect with narrative perspective on mental imagery, F(1,

53) = .18, p = .68.

Figure 4. Mental imagery scores of the SWAS as a function of narrative perspec-
tive.

Next, as in Study 1, we also conducted separate analyses for the affective

and cognitive facets of alexithymia. First, we examined whether the effect of

the cognitive facet of alexithymia on mental imagery depend on the narrative

perspective. The main effect of cognitive alexithymia was not significant, F(1,

53) = .55, p = .46, while the main effect of perspective was significant, F(1,

53) = 6.96, p = .01. There was also no significant interaction between cognitive

alexithymia and narrative perspective, (F(1, 53) = 2.45, p = .12). The latter result

remained non-significant after we controlled for absorption (F(1, 52) = 2.31, p =

.14).

Finally, we examined whether affective alexithymia interacted with narra-

tive perspective in predicting narrative transportation. While the main effect of

affective alexithymia was significant (F(1, 53) = 7.84, p = .007), the main effect

of narrative perspective fell to non-significance, F(1, 53) = .43, p = .51. Affec-
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Figure 5. Mental imagery scores of the SWAS as a function of total alexithymia
scores

tive alexithymia facet had a marginal interaction with narrative perspective in the

expected direction (F(1, 53) = 2.98, p = .09) (see Figure 4). The latter effect be-

came statistically significant after we controlled for trait absorption as a covariate,

F(1, 52) = 7.42, p = .009. To make sure these findings were not due to infla-

tion of regression parameters, which is also referred as collinearity (Dormann et

al., 2013), we performed additional checks by calculating variance inflation factor

(VIF) for regression models including affective alexithymia, trait absorption and

mental imagery scores. All trials yielded VIF factors less than 2, which is below

the accepted threshold (<10).

General Discussion

In the present article, we examined how narrative transportation emerges from

narrative perspective and individual differences in alexithymia. In Study 1, which

used a large online sample (N = 541) with a between-subjects design, and Study

2, which was a small-scale experimental study (N = 55) with a within-subjects

design, we found strongly converging findings that were largely consistent with

our theoretical predictions. First, as expected, first-person stories evoked more
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Figure 6. SWAS Mental Imagery as a function of narrative perspective and affec-
tive alexithymia.

transportation than third-person stories. Second, alexithymia was negatively as-

sociated with the extent to which participants were mentally transported into a

story. Third, narrative perspective interacted with the affective subscales, but not

the cognitive subscales of alexithymia. The latter effect signified that first-person

stories evoked more transportation than third-person narratives among partici-

pants with low affective alexithymia, whereas narrative perspective had no effect

among participants with high affective alexithymia.

The present studies are among the first to provide direct evidence for a

link between alexithymia and narrative transportation, where people with higher

(rather than lower) levels of alexithymia are less likely to become mentally trans-

ported into a narrative world. The lower levels of mental transportation in alex-

ithymia cast new theoretical light on recent findings that people with higher (rather

than lower) alexithymia are prone to read less in their daily lives (Samur & Koole,

2018; Samur et al., 2017). Narrative transportation is a process that increases

readers’ engagement with a narrative (Gerrig, 1993; Green & Brock, 2002). The

limited propensity for simulating narrative worlds is thus likely to make read-

ing less rewarding for high-alexithymia people (Busselle & Bilandzic, 2009). The

present findings thereby help to explain why people with higher (rather than
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lower) alexithymia are likely to avoid reading in everyday life.

By studying the effects of alexithymia alongside the effects of narrative per-

spective, the present studies further illuminate one of the potential mechanisms

whereby alexithymia may influence narrative transportation. In Study 1, we found

that the cognitive facet of alexithymia and narrative perspective had a main ef-

fect on narrative transportation. The main effect of cognitive alexithymia was

non-significant in Study 2, but this was likely because of the small sample size

of that study. The implication seems to be that cognitive alexithymia and narra-

tive perspective influence narrative transportation through independent mecha-

nisms. The prior literature has consistently linked cognitive alexithymia to deficits

in mentalizing skills (Grynberg et al., 2012; Moriguchi et al., 2009). We therefore

tentatively suggest that mentalizing deficits in cognitive alexithymia may lower

narrative transportation irrespective of whether people adopt a first-person or a

third-person perspective.

Unlike cognitive alexithymia, affective alexithymia did interact with narra-

tive perspective. Specifically, both studies showed that first-person stories elicited

more narrative transportation than third-person stories among people low in alex-

ithymia, but this effect was absent among people high in alexithymia. This inter-

action suggests that affective alexithymia is specifically linked to functional im-

pairments in mentally simulating someone elses perspective. These findings are in

line with previous evidence that affective alexithymia is predictive of lower activa-

tion at the neural substrates of mental imagery (van der Velde et al., 2013). Given

that the findings in Study 2 showed that the interaction was most pronounced for

the facets of narrative transportation that are involved with mental imagery, the

inability to generate mental imagery lies at the heart of the reading problems of

people with high (rather than low) affective alexithymia.

The dissociable effects of the affective and cognitive facets of alexithymia

on narrative transportation are of interest for the broader alexithymia literature.

There is ongoing debate surrounding the definition of alexithymia construct and

the comprising facets (Watters, Taylor, Quilty, & Bagby, 2016). Whereas the cog-

nitive facets seem to be linked with brain areas related to automatic emotion pro-

cessing, including perception and recognition of emotion, the affective facets of

alexithymia are associated with areas guiding conscious experience of emotion

and emotion control (Goerlich-Dobre, Votinov, Habel, Pripfl, & Lamm, 2015). The

present findings suggest that the differences between the affective and cognitive

facets of alexithymia may have a particular significance for mental simulation pro-

cesses in reading. Cognitive facets of alexithymia might be related to mental sim-

ulations on implicit levels which, for example, are activated when one is watch-

97



Chapter 5

ing someone performing an action (Calvo-Merino, Glaser, Grèzes, Passingham, &

Haggard, 2004). By contrast, the affective facets of alexithymia may be associated

with more explicit forms of mental simulation which, for example, become acti-

vated when one deliberate imagines another person’s emotions deliberately (Ruby

& Decety, 2004).

The present research inevitably has limitations. First, the present set of two

studies were heterogeneous in terms of their design, sample size, and study en-

vironment. Although the findings of the present studies converged in most im-

portant respects, it remains desirable to conduct more well-controlled replications

of the present work. Second, the present studies assessed narrative transportation

using self-report measures that were administered after the reading experience. To

control for possible memory distortions, it would be important to measure trans-

portation while people are engaged in reading. Although self-report measures

tend to disrupt reading flow (Kuijpers et al., 2014), recent work indicates that it is

possible to derive an index of narrative transportation from the activation of visual

imagery areas of the brain (Christian et al., 2015). The latter methodology would

provide an important complement to the present research. Third, the present stud-

ies were limited to a single session of reading, and thus remain silent about the

long-term effects of narrative transportation. There is some suggestive evidence

that repeatedly experiencing narrative transportation may lead to enhancements

of social-cognitive processing (Bal & Veltkamp, 2013). It thus would be of interest

to extend the present studies within longitudinal designs in future work.

Despite these caveats, the findings from the present research provide ar-

guably the most direct evidence to date that links alexithymia to deficiencies in

mental simulation. This link is highly theoretically meaningful in view of mod-

ern theories of embodied cognition (Barsalou, Santos, Simmons, & Wilson, 2008)

and embodied emotion (Niedenthal, 2007), which accord a central role to mental

simulation (Barsalou et al., 2008; Niedenthal, 2007). Embodiment theories have

already been successfully applied to understand the language comprehension and

the acquisition of reading skills (Glenberg, Witt, & Metcalfe, 2013). From this

perspective, inability to generate mental simulations may be a common factor that

explains the problems of people with high (rather than low) alexithymia in dealing

with their emotions, in relating with other people, and with narrative processing.

Although much more work remains to be done, the present research suggests that

further studying embodied mental simulations may provide important answers to

the myriad problems that are connected with alexithymia.
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Supplementary Materials

S1. List of texts used in two studies

Table 1. The list of texts that are used in the Experiments from the present article.

Exp Title and Author List

1 ”Blind Date” by Lydia Davis
’”The Tigers Wife” by Ta Obreht
”The Vandercook” by Alice Mattinson
’”Gone Girl” by Gillian Flynn
”Leak” by Sam Ruddick
”Lalla” by Rosamunde Pilcher
”The Runner” by Don DeLillo
”Chameleon” by Anton Chekhov
”Uncle Rock” by Dagoberto Gilb
”Space Jockey” by Robert Heinlein
”Jane” by Mary Roberts Rinehart
”Corrie” by Alice Munro
”Nothing Living Lives Alone” by Wendell Berry
”Too Many Have Lived” by Dashiell Hammett

2 ”De Tekening” by Thomas Rosenboom
”De Javaan” by Jana van Rossum
”Thee” by Nel Nordzij
”Romance” by Anna Blaman

S2. Results investigating trait absorption and BVAQ on facet

level.

S2.1. Trait absorption

Study 1. Trait absorption was negatively correlated with global alexithymia scores

(r = -.56, p <.001), affective alexithymia scores (r = -.67, p <.001), and cogni-

tive alexithymia scores (r = -.31, p <.001), as expected based on the conceptual

overlap between two traits.

Study 2. In line with the previous literature and our findings in Study 1, trait

absorption was negatively correlated with global alexithymia scores (r = -.51, p
<.001), affective alexithymia scores (r = -.68, p<.001), and cognitive alexithymia

scores, although the last correlation was not significant (r = -.19, p = .16).
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S2.2. BVAQ facets

Table S2.2.1. Means and Standard Deviations of alexithymia facets.

Mean SD

Experiment 1
Fantasizing 2.38 .92
Emotionalizing 2.68 .70
Verbalizing 2.74 .88
Identifying 2.30 .61
Analyzing 2.28 .78
Experiment 2
Fantasizing 2.38 .77
Emotionalizing 2.68 .75
Verbalizing 2.85 .95
Identifying 2.37 .69
Analyzing 2.26 .76

Table S2.2.2. Correlations between alexithymia facets and transportation.

Study 1 Study 2

Transportation
Scale

SWAS
Mental
Imagery

SWAS
Emotional
Engagement

SWAS
Attention

SWAS
Transport

Fantasizing -.29** -.21 -.15 -.20 -.29*
Emotionalizing -.23** -.36** -.10 .03 .05
Verbalizing -.21** -.13 -.22 -.18 -.04
Identifying -.19** -.09 .01 -.08 .00
Analyzing -.31** -.02 -.07 .03 .12

SWAS: Story World Absorption Scale
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S3. Results on the relation between BVAQ and TAS-20.

Table S3.1. Correlations between BVAQ facets and TAS-20 facets

Bermond and Vorst Alexithymia Questionnaire

Fantasizing Emotionalizing Verbalizing Identifying Analyzing Total

DIF -.06 -.27* .53** .59** .11 .32**
DDF -.04 .00 .92** .45** .55** .67**
EOT .02 .32* .47** .26 .79** .63**
Total -.03 .03 .86** .59** .66** .73**

Toronto Alexithymia Scale facets: DIF = Difficulty identifying feelings;
DDF = Difficulty describing feelings; EOT = Externally oriented thinking.

Table S3.2. Correlations between TAS-20 facets and SWAS
transportation scores.

SWAS
Mental
Imagery

SWAS
Emotional
Engagement

SWAS
Attention

SWAS
Transport

Difficulty
identifying
feelings

-.00 -.02 -.02 .06

Difficulty
describing
feelings

-.06 -.16 -.17 -.04

Externally
oriented
thinking

-.08 -.20 -.08 -.05

Total -.06 -.17 .12 -.01

SWAS: Story World Absorption Scale
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Moving toward interventions
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Four decades of research on
alexithymia: Moving toward clinical
applications

Based on Samur, D., Tops, M., Schlinkert, C., Quirin, M., Cuijpers, P., and Koole,

S. L. (2013). Four decades of alexithymia research: Moving towards clinical ap-

plications. Frontiers in Psychology, 4, 861. doi:10.3389/fpsyg.2013.00861
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Virtually everyone has experienced from time to time how hard it can be

to put one’s feelings into words. Yet, for some individuals, this task is especially

daunting. Such individuals are characterized by high levels of alexithymia (no
words for feelings). Alexithymia is a personality dimension that involves both cog-

nitive deficits, including difficulties in recognizing, describing, and distinguishing

feelings from bodily sensations of emotional arousal, and affective deficits, includ-

ing difficulties in emotionalizing and fantasizing (Bermond et al., 2007). Alex-

ithymia is implicated in a wide variety of psychological problems, such as depres-

sion (Honkalampi et al., 2000) and schizophrenia (Rotenberg, 1994). Moreover,

emotional deficits in autism spectrum disorder may be largely driven by alex-

ithymia (Bird & Cook, 2013). Finally, alexithymia is associated with suicidality

(Hintikka et al., 2004), increased psychosomatic complaints (Lane, 2008) and el-

evated mortality rates (Tolmunen et al., 2010).

Since the term ’alexithymia’ was introduced some four decades ago by Sif-

neos (1973), individual differences in alexithymia have been the focus of consid-

erable research efforts. Indeed, at the time of writing this article (October 14,

2013), we counted more than 1,400 articles in the PsychInfo database with ’alex-

ithymia’ in the title or abstract. This research has analysed many different facets

of alexithymia, including its behavioral, linguistic, physiological, and neurological

correlates (Van der Velde et al., 2013; Nowakowski et al., 2013; Taylor and Bagby,

2004; Kano and Fukudo, 2013) as well as its’ assessment techniques (Lumley,

Neely, & Burger, 2007). The accumulated knowledge based on the formation and

assessment provides valuable insights into alexithymia. Nevertheless, researchers

have so far taken few steps to translate these insights into treatments and inter-

ventions.

The current lack of translational work in alexithymia research seems highly

unfortunate, considering that epidemiological studies indicate that as many as ten

percent of the general population may be characterized by levels of alexithymia

that are sufficiently high to qualify as pathological (Salminen et al., 1999). Ba-

sic research remains necessary to answer unresolved questions about alexithymia.

Nevertheless, a number of empirical findings on alexithymia now seem sufficiently

well established to consider their clinical application. Ogrodniczuk et al. (2011)

found that high-alexithymic individuals seeking a treatment are as open as low-

alexithymic individuals to receiving psychotherapy. Moreover, several studies have

shown that alexithymia scores may decline during psychotherapy and such changes

are correlated with improvement in therapy. For instance, high-alexithymic indi-

viduals may benefit from cognitive behavioral therapy (Spek, Nyklek, Cuijpers,

& Pop, 2008) and also seem responsive to group therapy (Beresnevaite, 2000;
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Ogrodniczuk et al., 2011). As Ogrodniczuk et al. concluded, ’This implies that

alexithymic patients can at least partly develop some capacity to recognize their

feelings and to communicate them to other people, thus enhancing their ability to

use emotional information to guide adaptive behaviour’ (p. 46).

Nevertheless, to the best of our knowledge, there exists no treatment specif-

ically designed to overcome the problems associated with alexithymia. Further-

more, many existing forms of psychotherapy may be less than optimal for helping

high-alexithymic individuals, given that they typically achieve poorer outcomes in

psychotherapy than low-alexithymic individuals (Bach & Bach, 1995; McCallum,

Piper, Ogrodniczuk, & Joyce, 2003; Ogrodniczuk et al., 2011). It therefore seems

prudent to develop treatments that are specifically designed to overcome the prob-

lems associated with alexithymia. Offering such treatments to high-alexithymic

individuals may significantly boost the effectiveness of psychotherapy within this

group.

We therefore call upon researchers to consider more systematically how ba-

sic research findings may be translated into tools for improving the fate of alex-

ithymic individuals. To facilitate the translation process, we briefly describe some

promising ways in which alexithymia research may be converted into clinical in-

terventions. Notably, our discussion is selective rather than exhaustive. We aim

to identify the ’low hanging fruit’ that can be profitably explored by researchers

who are interested in developing more effective evidence-based treatments for

alexithymia.

Alexithymia and Emotion Processing

Deficits in emotional processing are central to the notion of alexithymia. Indeed,

behavioral experiments have shown that alexithymia is linked to poorer recogni-

tion of emotional expressions in faces (Cook, Brewer, Shah, & Bird, 2013; Gryn-

berg et al., 2012) and lower recall for emotional material (Luminet et al., 2006).

One straightforward clinical use of these tasks may lie in helping practitioners to

refine their diagnosis of alexithymia. To this end, it will be important to develop

standardized emotion processing tasks that have norm scores for appropriate pop-

ulations.

Beyond diagnosis, however, an exciting possibility is that emotional process-

ing tasks may be used to train emotional skills among alexithymic individuals.

Here, an analogy may be drawn with research on attentional biases in individuals

with anxiety disorders (Mathews & MacLeod, 2002). Initial research showed that
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high-anxious individuals display an attentional bias towards threatening stimuli.

The same tasks that were used to demonstrate this attentional bias were subse-

quently modified by researchers to train high-anxious individuals to shift their

attention away from threatening stimuli. In an analogous manner, experimen-

tal tasks that have so far been used to demonstrate deficient emotion processes

among alexithymic individuals may be modified to overcome these deficiencies.

For instance, alexithymic individuals may be trained to better recognize emotional

expressions in faces, Cook et al. (see 2013), for a relevant task, and to have better

recollection of emotional memories (Luminet et al., 2006). Examining whether

such training tasks may benefit alexithymic individuals seems a worthy question

for future research.

Alexithymia and Language

Among human beings, the ability to express emotions mostly requires processing

at the linguistic level. Thus, linguistic processing plays a key role in alexithymia.

Indeed, alexithymic people display impaired processing of emotional language at

multiple levels. At a basic perceptual level, alexithymic people display poorer

sensitivity to the emotional meanings of language. For instance, relative to low-

alexithymic individuals, high-alexithymic individuals showed less facilitation from

priming emotional contexts on the processing of emotion words (Suslow & Jung-

hanns, 2002). Alexithymic people are further impaired in the perception and pro-

cessing of speech prosody, or melody of speech, with emotional content (Goerlich

et al., 2012). One possible linguistic intervention might consist of training alex-

ithymic individuals in affect labeling, that is, in lexicalizing emotional aspects of

emotional stimuli and events. Research among general populations (which did

not assess alexithymia) indicates that affect labeling improves emotion regulation

(Lieberman, Inagaki, Tabibnia, & Crockett, 2011). Thus, affect labeling could be

an effective antidote against alexithymia.

At a communicative level, alexithymic individuals further demonstrate prob-

lems in emotional language production and comprehension. In particular, alex-

ithymic individuals display a limited ability to talk about interpersonal relation-

ships (Meganck et al., 2009), describe others’ emotional experiences (Bydlowski

et al., 2005), and understand the emotions of others (Moriguchi et al., 2006;

Swart et al., 2009). In personal narratives, alexithymic individuals tend to use

vocabulary of limited complexity and their emotional discourse lacks any vivid de-

scriptions (Meganck et al., 2009). Alexithymia is also linked to concretist thinking
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and avoidance of metaphors (Kreitler, 2002).

The impoverished linguistic style of alexithymic individuals may be enriched

by training them to use metaphors (Kousta, Vigliocco, Vinson, Andrews, & Campo,

2011) and mental imagery (Holmes & Mathews, 2010). A recent series of innova-

tive experiments by Kidd and Castano (2013) suggests that reading literary fiction

(as opposed to non-literary texts) can improve people’s ability to identify and un-

derstand other’s subjective states. These are among the primary social-cognitive

abilities that are impaired among alexithymic individuals. As such, the intriguing

possibility arises that alexithymic individuals may overcome some of their com-

municative difficulties by reading works of literary fiction, and perhaps also by

receiving appropriate training in literary skills (e.g., poetry or creative writing).

Oxytocin and Neurofeedback

Recent years have seen a rapid growth of physiological and neuroscientific studies

of alexithymia. Even though research within these areas is relatively novel, some

of this research shows some promising therapeutic potential.

The neuropeptide oxytocin has been found to alter the perceptual salience

and/or processing of social cues and to increase socio-emotional communication

and trust (Bartz, Zaki, Bolger, & Ochsner, 2011; Carter, 1998). Although oxytocin

is naturally produced by the body, it can also be externally administered by in-

haling it through the nose. Administration studies indicate that oxytocin fosters

social-cognitive processes that are impaired among alexithymic individuals. For

instance, a recent study showed that intranasal oxytocin increases people’s willing-

ness to verbally share painful emotions (Lane et al., 2013). Importantly, oxytocin

did not simply make people more talkative but instead specifically increased the

willingness to share emotions. Preclinical and clinical studies have identified im-

portant links between oxytocin and a range of psychiatric disorders, and have now

started to directly assess its therapeutic potential in treating socio-emotional func-

tioning deficits (Macdonald and Feifel, 2013; Matzusaki et al., 2012; Tops et al.,

2013). Most relevant here, a recent study suggests that the social-cognitive ben-

efits of oxytocin are particularly pronounced among individuals who score high

(rather than low) on alexithymia (Luminet et al., 2011). Oxytocin may impact

on central aspects of alexithymia such as the decreased recognition, expression,

and consequently sharing of emotions. Although more research is clearly needed,

these preliminary findings suggest that intranasal oxytocin might have therapeutic

benefits, perhaps as an adjunct to therapy or training.
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Neuroimaging research has further linked alexithymia to decreased neural

activation to emotional stimuli (for a meta-analysis, see Van der Velde, 2013). In-

terventions might target these specific neural areas using specialized techniques.

For instance, online transcranial magnetic stimulation can be used to activate

brain areas that are involved in emotion as well as language, such as the infe-

rior frontal gyrus (IFG) (Hartwigsen et al., 2010; Hoekert, Vingerhoets, & Ale-

man, 2010). Moreover, brain areas, such as the anterior insula, that have been

implicated in empathy, emotion, interoceptive awareness and alexithymia (Bern-

hardt et al., 2014; Bird et al., 2010) and areas involved in emotion and language,

such as IFG, (Rota et al., 2009) can be trained by neurofeedback using real-time

functional magnetic resonance imaging (Caria, Sitaram, Veit, Begliomini, & Bir-

baumer, 2010). Alternatively, neurofeedback may be provided through low-cost

technology such as near-infrared spectroscopy (Mihara et al., 2012), which can

detect relevant functional activation in areas such as the IFG (Takei et al., 2013).

Training of anterior insula activation also changes the appraisal of emotional stim-

uli (Caria et al., 2010) and in patients with schizophrenia it led to changes in the

perception of emotions and modulations of the brain network connectivity (Ruiz

et al., 2013). These findings open the door to further studies in alexithymia and

psychiatric populations, and possible therapeutic applications.

Conclusions and Outlook

The pains of putting one’s feelings into words are a universal human experience

that lies at heart of the personality dimension of alexithymia. Over the last four

decades, the alexithymia construct has inspired volumes of research. The result-

ing wealth of empirical findings has illuminated many aspects of alexithymia, but

so far has not resulted in the development of new, evidence-based treatments for

improving the life of alexithymic individuals. Nevertheless, as we have outlined

in this article, behavioural, linguistic, and neuroscience research on alexithymia

seem to have progressed to a point where they may be translated into effective

treatments for alexithymic individuals. These treatments may be delivered in in-

novative formats, such as Internet-based programs. These programs might be

especially appealing to alexithymic individuals, because online communication

provides a way to keep interpersonal contact at a minimum, lowering the need

for openly sharing one’s emotions. Treatments for alexithymia may be offered to

complement existing clinical treatments, to permit high alexithymic individuals to

derive more benefits from psychotherapy.
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With this outline, we hope to stimulate researchers to invest more in the

development of evidence-based treatments for alexithymia, and to evaluate these

treatments in terms of their effectiveness. The findings of evaluative research may

in turn inform basic research, creating a dynamic dialogue between practitioners

and basic researchers. After four decades of basic research on alexithymia, the

time seems ripe to move towards clinical applications.
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Does a single session of reading
literary fiction prime enhanced
mentalizing performance? Four
replication experiments of Kidd and
Castano (2013)

Based on Samur, D., Tops, M., and Koole, S. L. (2018). Does a single session of

reading literary fiction prime enhanced mentalising performance? Four replication

experiments of Kidd and Castano (2013). Cognition and Emotion, 32(1), 130-144.
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Abstract

Prior experiments indicated that reading literary fiction improves mentalizing per-

formance relative to reading popular-fiction, non-fiction, or not reading (Kidd &

Castano, 2013). However, the experiments had relatively small sample sizes and

hence low statistical power. To address this limitation, the present authors con-

ducted four high-powered replication experiments (combined N = 1,006) testing

the causal impact of reading literary fiction on mentalizing. Relative to the original

research, the present experiments used the same literary texts in the reading ma-

nipulation; the same mentalizing task; and the same kind of participant samples.

Moreover, one experiment was pre-registered as a direct replication. In none of

the experiments did reading literary fiction have any effect on mentalizing relative

to control conditions. The results replicate earlier findings that familiarity with fic-

tion is positively correlated with mentalizing. Taken together, the present findings

call into question whether a single session of reading fiction leads to immediate

improvements in mentalizing.

Keywords: reading, replication, mentalizing
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Introduction

One of the most remarkable products of human imagination is literary fiction,

the creation of narrative worlds populated by complex characters whose inner

lives invite exploration. Literary fiction, perhaps more than other types of texts,

creatively engages readers in a discourse and leads them into the subjective world

of others (Hakemulder, 2000; Kuiken, Miall, & Sikora, 2004; Mar & Oatley, 2008).

Reading literary fiction may thus not only be enriching, but may also be a useful

tool in helping people to improve social-emotional skills (Samur et al., 2013). It

is therefore of considerable interest to learn more about the psychological effects

of reading literary fiction.

Several studies have observed that familiarity with fiction is positively cor-

related with mentalizing performance, that is, people’s ability to understand the

mental states of others (Djikic et al., 2013; Mar et al., 2006, 2009). These correla-

tional findings suggest that reading fiction and mentalizing may involve overlap-

ping cognitive abilities. In line with this general idea, Kidd and Castano (2013)

hypothesized that a single session of reading literary fiction may prime mentaliz-

ing processes, by leading readers to engage in mind-reading and character con-

struction. To test this hypothesis, Kidd and Castano experimentally manipulated

whether or not participants were exposed to literary texts during a single reading

session. After this priming manipulation, participants completed various standard-

ized tests of mentalizing performance, including the well-established Reading the

Mind in the Eyes Test (RMET; Baron-Cohen et al., 2001). In the RMET, people are

presented with a series of pictures of the eye region of target persons whose face

displays various emotional expressions, such as disappointment, joy, or desire. Par-

ticipants are asked to indicate for each set of eyes which mental state they believe

is most fitting. In five independent experiments, mentalizing performance was sig-

nificantly higher after their participants had read some literary fiction, compared

to when participants had read popular fiction (Experimens 2 -5), non-fiction texts

(Experiment 1), or no text (Experiments 2 and 5). From these findings, Kidd and

Castano concluded that reading literary fiction primes mentalizing, thus making

people better able to understand others mental states.

The findings by Kidd and Castano (2013) could have far-ranging practical

implications. For instance, to the extent that these findings are correct, people may

be taught to prime themselves with literary fiction in contexts where it is essential

for people to understand each others mental states, such as negotiation settings

(de Dreu, Koole, & Steinel, 2000). Likewise, educators may include literary fiction

in teaching curricula and therapists might use literary fiction to help people with
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mentalizing deficits (Samur et al., 2013). However, before such steps are imple-

mented, it is important to verify the empirical robustness of Kidd and Castano’s

findings. Four of of the five experiments that were conducted by Kidd and Cas-

tano had rather modest sample sizes, varying between 72 and 114 for experiments

with 2 to 3 experimental conditions. The one experiment that did have a larger

sample size (N = 356) had the smallest effect size of the entire set of experiments.

Thus, stronger statistical evidence is desirable in this paradigm. Indeed, scientific

rigor requires researchers to conduct independent replication studies of others’

findings (Koole & Lakens, 2012; Roediger, 2012; Wagenmakers et al., 2012). So

far, there have been few attempts to extend the results by Kidd and Castano (Black

& Barnes, 2015; Bormann & Greitemeyer, 2015). However, none of these studies

aimed to stay as close as possible to the original research, such as keeping the

same set of texts, procedures, and Amazon Mechanical Turk samples. In view of

these considerations, we wanted to try and replicate the original experiments by

Kidd and Castano (2013). While we were in the process of publishing our find-

ings, another large replication attempt (N = 792) was published, which found no

support for any short-term effect of reading literary fiction on mentalizing (Panero

et al., 2016). We return to this article in the General Discussion.

In the present article, we report the findings of four replications ofKidd and

Castano (2013). Similar to Kidd and Castano, participants were randomly as-

signed to one of four reading conditions. In one of these conditions, participants

read literary fiction. In the other reading conditions, participants read non-fiction

(Experiment 1 4), popular fiction (Experiment 2 4), or no text (Experiment 3 4).

We then assessed mentalizing performance using the RMET. Our replication ef-

forts focused on the RMET, given that this was the main task that was investigated

by Kidd and Castano. We conducted our four replication experiments between

October 2013 and March 2014. All participants from the present replication ex-

periments were recruited using Amazon’s Mechanical Turk service, as in the orig-

inal experiments by Kidd and Castano (2013). All four experiments were close

replications, in the sense that they followed the Kidd and Castano procedures as

closely as possible. However, the three experiments also included minor proce-

dural modifications for exploratory purposes (e.g., Experiment 3 also included a

pre-measure of theory of mind). Our fourth experiment omitted any exploratory

elements, and was a direct replication of Experiment 3 by Kidd and Castano

(2013). We pre-registered this last experiment in the Open Science Framework

(OSF; https : //osf.io/bd27z/?viewonly = f2e8f4cedde943dca44bfbac73f5939d).

In the literary and popular fiction conditions in our all experiments, we used

a combination of short stories and excerpts from novels that are from the original
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article by Kidd and Castano (2013). We used the excerpts from the novels that

were from ’the first several pages (8-11)’ as it was described in the supplementary

materials (Page 4) of the original article (Kidd & Castano, 2013). Only for the

non-fiction condition, we introduced three new texts in Experiment 2 and only

one text was replaced in Experiment 3.

Based on Kidd and Castano’s research, we expected that RMET scores would

be significantly higher after participants had read literary fiction than in any of the

control conditions (reading popular fiction, non-fiction, or no reading). Similar to

Kidd and Castano, we also measured participants’ familiarity with literature, using

a objective test that relies on recognition of the names of published authors (Ache-

son et al., 2008). Based on prior research (Mar et al., 2006, 2009), we expected

that familiarity with literature would be positively associated with performance on

the RMET.

Besides replicating Kidd and Castano’s (2013) original research, we also

wanted to explore possible individual differences in the effects of reading liter-

ary fiction. To this end, we included measures of theoretically relevant individual

differences, namely personality questionnaires, in the present studies. These tests

are Bermond-Vorst Alexithymia Questionnaire (Vorst & Bermond, 2001), Trans-

portation Scale (Green & Brock, 2000), the Osnabrck Life Stress Scale (Baumann

et al., 2005) and Adult Survey of Reading Attitudes (Smith, 1990). The relevant

questionnaires were never included in between the given reading condition and

the RMET and were included only after reading and the RMET in Experiments 3

and 4. We do not report the effects of these individual differences variables here.

Interested readers may contact the first author of this report for more details on

the individual difference variables.

Experiment 1

Method

Participants and design

One hundred and sixty participants were recruited using Amazon’s Mechanical

Turk service and completed the experiment using the link from Qualtrics Soft-

ware. They participated for payment (2.50 dollars). In this service, experimenters

can approve the performance of participants as sufficient. High approval rate of a

participant tends to produce better quality data. Therefore, we followed the com-

mon protocol to include participants with more than 95% approval rate. Only in
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the last two studies, we used additional filters to only include participants from

United States. As in the original experiment, we checked the reading times, author

recognition guessing rates and the RMET scores for potential outliers ( >3.5 SD).

The guessing rates for the author recognition test were calculated by the number

of the foils selected. We excluded three participants with excessively long reading

times and one participant with high guessing rates. There were no outliers de-

tected in the other measure. In the final sample there were 156 participants (69

women, Age mean = 33.79, ages ranged between 18 and 66). One participant did

not report his age.

Materials

As experimental stimuli, we used six texts (3 fiction, 3 non-fiction) that were all

also included in the experiments by Kidd and Castano (2013). The literary fiction

texts were The Runner by Don DeLillo, Blind Date by Lydia Davis and Chameleon
by Anton Chekhov. The prose texts were How the Potato Changed the World by

Charles C. Mann, Bamboo Steps Up by Cathie Gandel and The Story of the Most
Common Bird in the World by Rob Dunn. Participants were randomly assigned to

read one of the six texts.

To measure the mentalizing performance, participants completed the Read-

ing the Mind in the Eyes Test (RMET), in which they were asked to identify emo-

tions from a set of 36 pictures which only included the eye area (Baron-Cohen et

al., 2001). Participants had four options which listed the emotions that they could

choose from. We computed scores for RMET as the sum of correctly identified

emotions from the presented faces.

Participants proceeded with a task that gauged their familiarity with litera-

ture, which is called the author recognition test (Acheson et al., 2008). Specifi-

cally, participants were asked to identify the author names in a list with an equal

number of compelling foils. There were in total 130 names in the list with 65

identifiable author names and 65 foils. We computed author recognition scores

by subtracting the incorrect scores from correct scores and then these results were

square root transformed to improve normality in accordance with the original ar-

ticle.

We also included the fantasy subscale from Interpersonal Reactivity Index

(Davis, 1980b), as a check to compare the individual differences in absorption

between the conditions. Participants responded to the statements with a 5-item

Likert scale, ranging from strongly disagree to strongly agree. It includes 7 items

(e.g. I really get involved with the feelings of the characters in a novel).
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Procedure

After providing informed consent, participants filled out a number of personality

questionnaires (as mentioned above). Then, participants were randomly assigned

to read one of the six readings listed above. Participants completed RMET and

then proceeded to author recognition test. Finally, participants answered other

personality questionnaires, demographic questions and were debriefed about the

aim of the research.

Results and Discussion

The author recognition test was administered in all the conditions (M = 22.63,

SD = 14.63) and the scores did not differ between conditions, F(1, 154) = .42, p
= .52, η2p =.00. The fantasy subscale from IRI was measured in all the conditions

and the scores did not differ between the conditions, F(1, 154)= .34, p = .56, η2p
=.00.

We analyzed the results using analysis of variance (ANOVA) with condition as

between participants factor and author recognition test as covariate. Significance

tests for all the present experiments are analyzed in IBM SPSS statistics software.

The results of these significant tests are displayed in Table 1, all the relevant means

and standards deviations are displayed in Table 2.

In the statistical analyses, the higher order variables, such as interaction,

have an additive effect on the prediction of main effects (Cohen, Cohen, West,

& Aiken, 2003). Therefore, to interpret the main effects, the model should be

analyzed without the interaction. While, for comparison with a similar table in

the paper by Kidd and Castano (2013), Table 1 includes the main effects and

interaction from the complete model, the main effects from a separate analysis

that excludes the interaction within the model are described in the results section

of each experiment.

Replicating prior research (Kidd & Castano, 2013; Mar et al., 2009) there

was a strong simple main effect for author recognition, such that higher author

recognition was associated with better RMET performance, r = .38 , F(1, 153) =

25.64, p <.001, η2p =.14. The latter finding shows that our assessment of mental-

izing performance was sufficiently sensitive to detect the association with lifetime

exposure to fiction found in previous studies.

We then turned to the effects of the experimental reading manipulation. Af-

ter reading literary fiction, participants had somewhat higher RMET scores com-

pared to participants who had read non-fiction. However, unexpectedly, this sim-

ple main effect was not statistically significant, F(1, 153) = .56, p = .45, η2p =
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Table 1. RMET analyses.

Independent Variable df p
partial
eta
squared

p

Experiment 1
Condition 1 .58 .00 .45
Author Recognition 1 23.57 .13 <.01
Author Recognition x Condition 1 1.22 .01 .27
Error 152
Experiment 2
Condition 2 2.67 .02 .07
Author Recognition 1 26.02 .10 <.01
Author Recognition x Condition 2 2.22 .02 .11
Error 224
Experiment 3
Time 1 16.02 .05 <.01
Condition x Time 3 .39 .00 .76
Author Recognition x Time 1 6.32 .02 <.05
Author Recognition x Condition x Time 3 1.01 .01 .39
Error 317
Experiment 4
Condition 3 1.38 .01 .25
Author Recognition 1 45.74 .14 <.01
Author Recognition x Condition 3 .09 .00 .97
Error 286

.00. Thus, our first experiment found no evidence to support Kidd and Castano’s

(2013) finding that a single session of reading literary fiction improves mentaliz-

ing performance.

Experiment 2

In Experiment 2, we replicated the design of Experiment 1, while adding a condi-

tion in which participants read popular fiction. The latter condition was also used

in Experiments 2 - 5 by Kidd and Castano (2013). This experiment had twice as

many participants (around 80 per condition) as the original study (around 40 per

condition).

As a minor divergence from the original procedures, we used somewhat dif-

ferent texts in Study 2. We did this to ensure that our findings were not due to

some unforeseen idiosyncrasy of the specific texts that participants had to read.

Specifically, we picked texts that were used in different experiments by Kidd and
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Table 2. Means (adjusted for other terms in the models), Standard Deviations and
Confidence Intervals of RMET scores.

Experiment Literary Fiction Popular Fiction No Reading Non-Fiction

1 Mean 28.23 27.76
SD 3.64 4.55
95% CI [27.37, 29.09] [26.90, 28.62]

2 Mean 27.17 27.12 28.31
SD 3.97 3.89 3.50
95% CI [26.37, 27.97] [26.30, 27.94] [27.99, 29.11]

3a Mean 27.84 27.64 25.97 26.69
SD 5.28 5.47 6.60 6.90
95% CI [26.68, 29.00] [26.48, 28.79] [24.89, 27.04] [25.51, 27.87]

3b Mean 26.89 26.63 25.47 25.59
SD 5.88 5.52 7.01 6.51
95% CI [25.78, 28.00] [25.53, 27.73] [24.44, 26.50] [24.46, 26.71]

4 Mean 28.12 28.7 27.43 27.71
SD 3.83 4.18 5.03 4.06
95% CI [27.08, 29.17] [27.72, 29.67] [26.59, 28.26] [26.74, 28.68]

Note. 3a = pre-manipulation; 3b = post-manipulation.

Castano for Literary fiction (one from Experiment 2, two from Experiment 5) and

Popular fiction (one from Experiment 2 and two from Experiment 5) conditions.

For the non-literary fiction condition, we included excerpts that were not previ-

ously used by Kidd and Castano (2013); however, we carefully selected the latter

texts from the same website that was the source of the non-fiction texts in Study

1. For this, we followed the selection criteria that were used by Kidd and Castano

(2013) that the non-fiction texts were mainly focused on a non-human subject,

but the chosen texts might include short passages about human subjects.

Method

Participants and design

We recruited 240 participants in the same way as in Experiment 1. We again

inspected author recognition guessing rates, the RMET scores and reading times

for outliers (>3.5 SD). There were three outliers for the author recognition test,

three outliers for low RMET scores and three outliers in reading time. This resulted

in a final data set of 231 participants (114 women, Age mean = 36.51, range 20 -

70).
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Materials

We used nine texts (3 fiction, 3 non-fiction, 3 popular fiction) in accordance with

Kidd and Castano (2013). The fiction texts included The Tigers’s Wife by Tea

Obreht, Uncle Rock by Dagoberto Gilb and The Vandercook by Alica Mattinson. The

non-fiction texts included How the Chicken Conquered the World by Jerry Adler and

Andrew Lawler, Misletoe: The Evolution of a Christmas Tradition by Rob Dunn and

The Venus Flytrap’s Lethal Allure by Abigail Tucker. The popular fiction included

excerpts from Gone Girl by Gillian Flynn, Space Jockey by Robert Heinlein and Jane
by Mary Roberts Rinehart. Participants were randomly assigned to read one of the

nine texts. Other materials were the same with Experiment 1, namely RMET and

the author recognition test.

Procedure

The basic procedure and materials were the same as in Experiment 1, such that

participants 1) completed personality questionnaires and mood scale; 2) read the

texts, during which we manipulated whether participants read literary texts; and

3) completed the RMET; 4) completed the author recognition test and finally an-

swered some demographic questions. However, two things were different com-

pared to Experiment 1. First, we added a control condition in which participants

read a popular fiction text. Second, we replaced all the texts in the fiction and non-

fiction conditions with different texts to ensure that the results were not specific

to the chosen texts.

Results and Discussion

The author recognition scores (M = 22.34, SD = 14.76) did not differ between

conditions (F(2, 228) = .11, p = .90, η2p =.00). The fantasy subscale from IRI

was measured for all the conditions, and the scores did not differ between the

conditions (F(2, 228) = 1.55, p = .22, η2p =.01).

We analyzed the results in the same way as in Study 1, using ANOVA with

condition as between participants factor and author recognition test as covariate

(See Table 1). As a simple main effect higher author recognition was associated

with significantly better RMET performance, r = .32 , F(1, 227) = 25.46, p <.001,

η2p =.10 as in Experiment 1 and in prior research (Mar et al., 2009). The simple

main effect for reading condition was not significant, F(2, 227) = 2.53, p = .08, η2p
= .02. However, this result showed a trend toward a significant effect. Because we

wanted to make sure that we did not overlook any potentially meaningful effects
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of the reading manipulation, we explored this nonsignificant trend in the next

analyses.

We checked if RMET performance in the literary fiction condition differed

from RMET performance in the non-fiction condition, F(1, 153) = 3.31, p = .07,

η2p = .02. Inspection of Table 2 shows that mentalizing was better in the non-

fiction condition than in the literary fiction condition. Thus, the effect went in the

opposite direction as the findings of Kidd and Castano (2013). Similarly, there

was a marginally significant difference in RMET performance in the popular fic-

tion condition as compared to the non-fiction condition, F(1, 149) = 4.44, p =

.04, η2p =.03, indicating that mentalizing was better in the non-fiction condition

than in the popular fiction condition. Finally, there was no difference in RMET

performance in the literary fiction condition as compared to the popular fiction

condition, F(1, 151) = .01, p = .92, η2p = .00.

The pairwise comparison results stayed almost the same when the analysis

was done without dropping the interaction; literary versus non fiction condition,

F(1, 152) = 3.88, p = .05, η2p = .03, popular versus non-fiction condition, F(1,

148) = 4.24, p = .04, η2p =.03, and literary versus popular fiction F(1, 150) = .01,

p = .93, η2p = .00.

Experiment 3

In Experiment 3, we used the same design and similar sample size (around 90

participants per condition) as in Experiments 1 and 2, with three notable differ-

ences. First, as an additional control, we added a third condition in which we

did not present any text to participants. This condition was also used by Kidd

and Castano (2013; Experiments 2 and 5). Second, we changed the presentation

format of the texts. In Experiments 1 and 2, the stories were typed and presented

to the participants on a single page. To rule out that our findings were due to an

idiosyncracy in presentation format, we divided the texts according to a standard-

ized page length, a presentation format that corresponds with Kidd and Castano’s

original Experiments 3 - 5 (2013). Third, to clearly demonstrate the effect of the

single session, a pre-session baseline RMET and a post-session RMET is required.

We therefore measured baseline pre-manipulation RMET performance alongside

with the post-manipulation RMET to improve the sensitivity of the experimental

design.

We further added two new questions at the end of the experiment. First, we

asked for the participant’s native language. Second, we introduced an exploratory
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question, which was ’Did you previously participate any surveys on MTurk that

had highly similar content (such as reading fiction, eyes recognition task etc)?’.

Method

Participants and design

We recruited 366 participants in the same way as in Experiments 1-2. Because we

now presented the texts in standard page length as Kidd and Castano (2013) did

in their Experiments 3-5, we used the criterion for excluding participants based on

low reading times (<30s per page) similar to original Experiments 3-5. Based on

this criterion, 37 participants were excluded. Applying the same outliers criterion

from Experiments 1 and 2 did not result in the removal of any further participants

for RMET scores and four participants were excluded because of their high Author

Recognition guessing rates. The final data set consisted of 325 participants (171

women; Age mean = 37.31, range 19 - 73).

Materials

We selected texts from Experiments 1 and 2 for use in Experiment 3. Nine texts

(3 fiction, 3 non-fiction, 3 popular fiction) were used in accordance with Kidd and

Castano (2013). The fiction texts included The Runner by Don DeLillo, Uncle Rock
by Dagoberto Gilb and The Vandercook by Alica Mattison. The non-fiction texts

included How the Potato Changed the World by Charles C. Mann, How the Chicken
Conquered the World by Jerry Adler and Andrew Lawler and The Story of the Most
Common Bird in the World by Rob Dunn. The popular fiction included excerpts

from Gone Girl by Gillian Flynn, Space Jockey by Robert Heinlein and Jane by

Mary Roberts Rinehart. Participants were randomly assigned to one of the four

experimental conditions (fiction, non-fiction, popular fiction, no text).

We used the same materials as in Experiments 1 and 2. However, we made

one important procedural change in the measurement of mentalizing performance,

the RMET. The RMET was originally developed to assess stable individual dif-

ferences in mentalizing abilities, such as relating to autism (Baron-Cohen et al.,

2001). We therefore wanted to make sure that any experimental effects of reading

literary fiction were not overshadowed by chronic individual differences. To this

end, we administered a pre-test of 18 items from the RMET before we introduced

the reading manipulation. We wanted these 18 items to be representative for the

complete test. Therefore based on the relevant literature and the performance

scores in experiment 1 and 2, we balanced the ratio of easy and difficult items
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similar to the original test (Baron-Cohen et al., 2001). After the reading manip-

ulation, participants completed the full RMET with all 36 items. In this manner,

we were able to statistically control for any differences in mentalizing ability that

existed prior to our experimental manipulation.

Procedure

Participants completed the first part of RMET with 18 items and then read the short

story followed by the full RMET with 36 items. Then, participants completed the

demographic questions, personality questionnaires, and finally the mood scale.

Results and Discussion

The author recognition scores (M = 20.14, SD = 16.31) did not differ between

conditions (F(3, 321) = 1.23, p = .30, η2p =.01). The fantasy subscale from IRI

was measured in all the conditions, and the scores did not differ between the

conditions (F(3, 321) = 1.64, p = .18. η2p =.02).

We analyzed RMET scores using a repeated-measures ANOVA with condition

as between participants factor, time (pre-manipulation versus post-manipulation)

as within-participant factor and author recognition test as covariate. Because the

pre-manipulation score was based on half the number of items that were matched

on difficulty with the other half of the items, we multiplied this score by two to

make it comparable to the post-manipulation score (See Table 1).

There was a simple main effect of time, F(1, 320) = 16.09, p<.001, η2p = .05,

reflecting that RMET performance decreased from pre-manipulation (M = 26.92;

SD = 6.18) to post-manipulation (M = 26.05; SD = 6.34). Author recognition

showed an interaction with time, F(1, 320) = 8.36, p <.005, η2p = .03. The inter-

action reflects that a higher author recognition score relates to a smaller decrease

in RMET performance from pre- to post-manipulation. The crucial interaction be-

tween condition and time that would indicate an effect of reading condition on

RMET performance was not significant, F(3, 320) = .32, p = .81, η2p = .00.

Post-manipulation RMET scores were also analyzed using ANOVA with condi-

tion as between participants factor and author recognition test and pre-manipulation

RMET scores as covariate. After controlling for the initial RMET score, there were

no significant effects. There was a large main effect for pre-RMET scores (F(1,

316) = 297.31, p <.001, η2p = .49) on post-RMET, as expected. The main effect

for author recognition task was also significant (F(1, 316) = 47.33, p <.001, η2p
= .13). The main effect of condition (F(3, 316) = .31, p = .82, η2p = .00) and

the interaction effect between the condition and the author recognition (F(3, 316)
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= 1.55, p = .20, η2p = .01) were not significant. When we dropped the interac-

tion term from the model, the main effects remained similar for pre-RMET (F(1,

319) = 308.65, p <.001, η2p = .49), the author recognition (F(1, 319) = 51.88, p
<.001, η2p = .14) and condition (F(3, 319) = .29, p = .84, η2p= .00).

Additionally, when the pre-RMET is checked using ANOVA with condition

as a between participants factor and author recognition test scores as covariate,

the main effect of condition remained marginal, F(3, 320) = 2.21, p = .09, η2p =

.02 reflecting that there might be differences between groups already before the

reading manipulation (see Table 2).

Perhaps repeating the RMET items influenced the results. To rule out this

possibility, we ran the analysis for only the non-repeated RMET items in the post-

manipulation, including the pre-manipulation RMET scores as a covariate. The

results showed a main effect for the pre-manipulation, F(1, 316) = 174.87, p
<.001, η2p = .36, a main effect for Author Recognition, F(1, 316) = 68.77, p
<.001, η2p = .18, no main effect of condition, F(3, 316) = .11, p = .96, η2p = .00,

and no interaction effect, F(3, 319) = .57, p = .64, η2p= .01.

We also checked for condition by time interactions for the literary fiction

condition in comparison to other conditions independently. There were no dif-

ferences between literary fiction and non-fiction, F(1, 152) = .07, p = .80, η2p =

.00, literary and popular fiction, F(1, 155) = .04, p = .85, η2p = .00, and literary

and non-reading, F(1, 167) = .62, p = .43, η2p = .00 . The mean difference be-

tween the other conditions (i.e., non-fiction versus popular text, non-fiction versus

no reading, popular fiction versus no reading) were all not significant (p >.05).

The pairwise comparison results stayed almost the same when the analysis was

repeated without dropping the interaction; literary versus non fiction condition,

F(1, 151) = .06, p = .81, η2p = .00, literary versus popular fiction F(1, 154) = .01,

p = .93, η2p = .00, and literary versus non-reading condition, F(1, 166) = .59, p =

.44, η2p =.00.

A total of 51 participants reported their native language as other than En-

glish. When the data from these participants were excluded, the results remained

similar to the previous results. We analyzed RMET scores using repeated-measures

ANOVA as before. The main effect for author recognition task was significant (F(1,

268) = 10.47, p = .001, η2p = .04). The main effect of condition (F(3, 268) = .27,

p = .85, η2p= .00) and the interaction effect between the condition and the author

recognition (F(3, 268) = .56, p = .64, η2p = .01) were not significant.

We also conducted an analysis that controlled for participants’ experience

with the similar MTurk psychological experiments. When the data from partici-

pants with such experiences were excluded (N = 92), the results remained sim-
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ilar to the previous results. We analyzed RMET scores using repeated-measures

ANOVA as before. The main effect for author recognition task was significant

(F(1, 226) = 5.26, p <.05, η2p = .02). The main effect of condition (F(3, 226) =

.88, p = .45, η2p= .01) and the interaction effect between the condition and the

author recognition (F(3, 226) = 1.56, p = .20, η2p = .02) were not significant.

When we excluded participants on the criteria of both native language and

previous MTurk participation at the same time, the results remained similar. We

analyzed RMET scores using repeated-measures ANOVA as before. The main ef-

fect for author recognition task was significant (F(1, 187) = 8.54, p <.005, η2p =

.04). The main effect of condition (F(3, 187) = 1.01, p = .39, η2p= .02) and the

interaction effect between the condition and the author recognition (F(3, 187) =

.82, p = .48, η2p = .01) were not significant. With this data, we also checked for

condition by time interactions for the literary fiction condition in comparison to

other conditions independently. There were no differences between literary fic-

tion and non-fiction, F(1, 111) = 1.40, p = .24, η2p = .01, literary and popular

fiction, F(1, 114) = 1.00, p = .32, η2p = .01, and literary and non-reading, F(1,

126) = .14, p = .71, η2p = .00 . The mean differences between the other conditions

(i.e., non-fiction versus popular text, non-fiction versus no reading, popular fiction

versus no reading) were all not significant (p >.05).

Experiment 4

Experiment 4 was a pre-registered study as a direct replication of Experiment 3

by Kidd and Castano (2013). This experiment had twice as many participants

(around 80 per condition), as the original study (around 35 per condition). We

pre-registered this experiment because it is representative of the design and pro-

cedure for our previous studies as well as the studies by Kidd and Castano (2013).

Because our primary interest was to understand if reading literary fiction enhances

affective mentalizing, we chose an experiment in which no cognitive task was ap-

plied. The original Experiment 3 by Kidd and Castano (2013) included a compar-

ison between literary fiction and popular texts. We included two additional condi-

tions, namely non-fiction and no-text, because the latter conditions were also used

in the other experiments by Kidd and Castano (2013). Because we used a between

subjects design, including these conditions did not compromise the integrity of the

direct replication of the other conditions from the original article.
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Method

Participants and design

We recruited 321 participants for the final experiment through Mechanical Turk in

the same way as in the previous experiments. In this experiment, we applied the

same criterion with Experiment 3 for excluding participants based on low reading

times (<30s/page). Based on this criterion, 22 participants were excluded. Apply-

ing the exact same outliers criteria from previous studies, two participants were

excluded due to their low scores in RMET and three participants were excluded

due to their high guessing rates in the author recognition test. The final data set

consisted of 294 participants (161 Females; Age mean = 36.48, range 18 - 68).

Materials

We included four conditions, in which participants read either literary fiction, pop-

ular fiction, non-fiction, or no text. Every condition randomly used one of the three

texts described in the next lines. Stories in popular fiction condition included Space
Jockey by Robert Heinlein, Too Many Have Lived by Dashiell Hammett and Lalla by

Rosamunde Pilcher. Stories in the literary fiction condition included Corrie by

Alice Munroe, Leak by Sam Ruddick and Nothing Living Lives Alone by Wendell

Berry. The stories for the non-fiction condition were specifically chosen to match

the word length of the other conditions. One of the texts was chosen from the

original article, which is How the Potato Changed the World by Charles C. Mann.

The other two texts were not included in the original article but they were taken

from the same source. These texts were Exploring the Titanic of the Ancient World
by Jo Marchant and Can the Siberian Tiger Make a Comeback by Matthew Shaer.

Participants were randomly assigned to one of the readings listed above. We used

the same materials as in Experiments 1 and 2.

Procedure

After reading the text, participants completed the RMET. Then participants com-

pleted the author recognition test and further demographic questions. At the end

of the study, we included other personality questionnaires and the mood scale.

Results and Discussion

The author recognition scores (M = 23.51, SD =15.50) did not differ between

conditions (F(3, 290) = 1.13, p = .34, η2p = .01). The fantasy subscale from
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IRI was measured in all the conditions, and the scores did not differ between the

conditions (F(3, 290)= .35, p = .79, η2p = .00).

We analyzed the RMET scores using ANOVA with condition as between par-

ticipants factor and author recognition test as a covariate (see Table 1). As in

previous experiments higher author recognition was associated with significantly

better RMET performance r = .37, F(1, 289) = 47.45, p <.001, η2p = .14. The

main effect of condition remained non significant F(3, 289) = 1.43, p = .24, η2p =

.02. The means and standard deviations for the conditions are shown in Table 2.

We also checked the effect for the literary fiction condition in comparison

to other conditions independently. There were no differences between literary

fiction and non-fiction, F(1, 128) = .47, p = .49, η2p = .00, popular fiction, F(1,

125) = .76, p = .39, η2p = .01 and non reading, F(1, 152) = .96, p = .33, η2p =

.01. The mean difference between other conditions (non-fiction versus popular

text, non-fiction versus no reading, popular fiction versus no reading) were all not

significant (p >.05). The pairwise comparison results stay almost the same when

the analysis is done without dropping the interaction; literary versus non fiction

condition, F(1, 127) = .42, p = .52, η2p = .00, literary versus popular fiction F(1,

124) = .78, p = .38, η2p = .01, and literary versus non-reading condition, F(1,

151) = .96, p = .33, η2p =.00.

We also checked for native language; 4 participants reported their native lan-

guage as other than English. When this data was excluded, the results remained

similar to the previous results. The main effect for author recognition task was

significant (F(1, 282) = 43.86, p <.001, η2p = .14). The main effect of condition

(F(3, 282) = 1.38, p = .25, η2p= .01) and the interaction effect between the con-

dition and the author recognition (F(3, 282) = .09, p = .97, η2p = .00) were not

significant.

We also conducted an analysis that controlled for participants’ experience

with the similar MTurk psychological experiments. When this data was excluded

(N = 97), the results remained similar to the previous results. The main effect for

author recognition was significant (F(1, 189) = 24.49, p <.001, η2p = .12). The

main effect of condition (F(3, 189) = .61, p = .61, η2p= .01) and the interaction

effect between the condition and the author recognition (F(3, 189) = .05, p =

.98, η2p = .00) were not significant.

When we applied the exclusion criteria of both native language and previous

MTurk participation at the same time, the results from the same analysis remained

similar. The main effect for author recognition task was significant (F(1, 186) =

23.57, p <.001, η2p = .11). The main effect of condition (F(3, 186) = .67, p = .57,

η2p= .01) and the interaction effect between the condition and the author recogni-
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tion (F(3, 186) = .05, p = .99, η2p = .00) were not significant. With this data, we

also checked for condition by time interactions for the literary fiction condition in

comparison to other conditions independently. There were no differences between

literary fiction and non-fiction, F(1, 107) = .04, p = .84, η2p = .00, literary and

popular fiction, F(1, 104) = 2.23, p = .14, η2p = .02, and literary and non-reading,

F(1, 131) = .02, p = .88, η2p = .00. The mean differences between the other condi-

tions (i.e., non-fiction versus popular text, non-fiction versus no reading, popular

fiction versus no reading) were all not significant (p >.05).

Combined Analyses

Experiments 1 to 4 each failed to yield a statistically significant effect of reading

literary fiction on mentalizing performance. However, these null results should

be interpreted against the statistical power of these experiments. We therefore

performed a power analysis for the experiments from this article by using the

G*Power 3.1.9.2 software (Faul, Erdfelder, Buchner, & Lang, 2009). The Cohen’s

effect sizes (f) from the original Kidd and Castano (2013) experiments for Literary

and Popular fiction comparison ranged from .15 to .26. Therefore, we calculated

the power of our studies on the basis of both highest and lowest estimated effect

sizes (see Supplementary Materials for details). Based on the highest effect size

(f = .26), the power is estimated in between .83 and .92. Because a power of at

least .80 is considered desirable, this means that our experiments had sufficient

power to detect effects in the range of .26 and higher.

However, based on the lowest effect size (f = .15) of the original Kidd and

Castano (2013), the power is estimated for all comparisons of literary fiction with

other conditions in the range between .39 and .49. Thus, our experiments had in-

sufficient statistical power to detect effects in the range of .15 and lower. Notably,

this limitation also applied to the original experiments from Kidd and Castano

(2013), which had a power in the range between .45 and .63 for the comparison

of literary fiction with other conditions. The results of our post hoc power analysis

thus indicates that lack of statistical power could pose a problem if the true effect

size of reading literary fiction is very small.

Statistical power is a direct function of sample size. We therefore combined

all the data together from Experiments 1 - 4 (N = 1,006), so that our research

would acquire the statistical power to detect even small effects. Because Exper-

iment 3 was the only one to include a pre-manipulation measure of the RMET,

we used the scores from the non-repeated items that were presented in post-
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manipulation for Experiment 3. To compare the different scores between studies,

we further standardized the RMET scores by calculating the z-scores of the mea-

sure for each experiment. The standardized RMET scores were the main outcome

for the combined analyses.

In the resulting data set, we had 4 conditions, namely literary fiction (N =

296), popular fiction (N = 222), non-fiction (N = 302), and no text (N = 186).

Based on the lowest estimated effect size (f = .15), the power of all comparisons

of literary fiction with other conditions is estimated to be at least .91. Based on

the highest estimated effect size (f = .26), the estimated power reaches .99.

We analyzed the RMET scores from the combined data using ANOVA with

condition as between participants factor and author recognition test as a covariate.

This analysis yielded a main effect for author recognition, F(1, 998) = 254.31, p
<.001, η2p = .20, no main effect of condition, F(3, 998) = .1.03, p = .18, η2p =

.00. After dropping the interaction term, the simple main effects were similar

for author recognition F(1, 1001) = 253.09, p <.001, η2p = .20 and condition

F(3, 1001) = 1.28, p = .29, η2p = .00. When we ran the same analysis without

Experiment 3, which was the only one to use a repeated RMET assessment, the

results were highly similar.

We also conducted more focused tests of the effects of the literary fiction

condition in comparison to other conditions independently in the combined data.

There were no differences between literary fiction and non-fiction, F(1, 594) =

.24, p = .63, η2p = .00, popular fiction, F(1, 514) = .04, p = .85, η2p = .00 and

non reading, F(1, 478) = 2.30, p = .13, η2p = .01. The mean differences between

other conditions (non-fiction versus popular text, non-fiction versus no reading,

popular fiction versus no reading) were all nonsignificant (p >.05). The pairwise

comparison results stayed similar when the analysis was done for simple main

effects; literary versus non fiction condition, F(1, 595) = .25, p = .62, η2p = .00,

literary versus popular fiction F(1, 515) = .03, p = .87, η2p = .00, and literary

versus non-reading condition, F(1, 479) = 2.41, p = .12, η2p =.00. Overall, the

results of the combined analyses yielded the same pattern of non-significant effects

for reading literary fiction.

To permit an additional check, we analyzed the RMET scores from the com-

bined data while applying the exclusion criteria on native speakers and naive

MTurk participants from Study 3 and Study 4 (N = 776). Based on the lowest

estimated effect size (f = .15), the power of all comparisons of literary fiction

with other conditions was estimated to be in between .80 and .91. Based on

the highest estimated effect size (f = .26), the estimated power reached .99. This

analysis yielded a main effect for author recognition, F(1, 768) = 150.81, p<.001,
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η2p = .16, no main effect of condition, F(3,768) = .65, p = .58, η2p = .00, and no

interaction effect, F(3, 768) = 1.35, p = .26, η2p= .01. After dropping the interac-

tion term, the simple main effects were similar for author recognition F(1, 771) =

148.69, p <.001, η2p = .16 and condition F(3, 771) = .83, p = .48, η2p = .00.

We also conducted more focused tests of the effects of the literary fiction

condition in comparison to other conditions independently in the combined data

as before. There were no differences between literary fiction and non-fiction, F(1,

483) = .01, p = .92, η2p = .00, popular fiction, F(1, 406) = .01, p = .93, η2p =

.00 and non reading, F(1, 347) = 1.43, p = .23, η2p = .00. The mean differences

between other conditions (non-fiction versus popular text, non-fiction versus no

reading, popular fiction versus no reading) were all nonsignificant (p >.05). The

results of the combined analyses even with the strictest exclusion criteria yielded

the same pattern of non-significant effects.

General Discussion

Does a single session of reading literary fiction lead to better mentalizing perfor-

mance? To address this question, we conducted four close replications of Kidd

and Castano (2013). In these experiments, we manipulated whether participants

read literary fiction versus non-fiction (Experiments 1 - 4), popular fiction (Exper-

iments 2 - 4), or no text (Experiments 3 and 4). After this, participants completed

the RMET, a well-established measure of mentalizing performance. In each of

these four experiments, we found no significant effects of reading literary fiction

on mentalizing performance. Moreover, analyzing the combined data of four ex-

periments with a total of N 1,017 participants yielded no significant effects of

reading literary fiction.The present results thus fail to confirm the notion that a

single session of reading literary fiction can prime enhanced mentalizing perfor-

mance.

Our findings in the present experiments differ markedly from Kidd and Cas-

tano (2013), who reported statistically significant priming effects of reading liter-

ary fiction in five experiments (combined N = 697). What would be the reasons

for these discrepant findings? First, the present research was sufficiently powered

to detect small effects, particularly in the analysis that combined the data of all our

1,006 participants. Thus, the present null findings are not due to lack of statistical

power. Second, the present experiments used the same set of texts in literary and

popular conditions and mostly the same texts in non-fiction conditions, same pro-

cedures, and same Amazon Mechanical Turk samples as the original experiments.
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It therefore seems unlikely that subtle differences in procedure, stimulus materi-

als, or samples can explain the different findings in the present studies and in Kidd

and Castano. Third, we replicated the correlation between familiarity with liter-

ature and mentalizing performance that was also observed by Kidd and Castano

(2013) and in prior research (Mar & Oatley, 2008; Mar et al., 2009). This finding

indicates that our procedures were generally valid and sensitive enough to detect

the relation between reading fiction and mentalizing performance.

As mentioned earlier, while we were in the process of publishing our results,

another replication attempt of the same article by Kidd and Castano (2013) has

been published by Panero et al. (2016). In this article, they recruited 792 par-

ticipants and assigned them randomly to four conditions (literary fiction, popular

fiction, non-fiction and no reading), as it is in the original and the present article.

They were also unable to find higher mentalizing scores after reading literary fic-

tion compared to other conditions. Additionally they were also able to replicate

the correlation between RMET scores and Author Recognition test, as it is in the

present article. This further evidence strongly converges with the present findings.

A closer examination of our results and the results of Kidd and Castano

(2013) indicates that mean RMET scores in the present studies (M = 27.46, range

= 25.84 - 28.69) were several points higher than in the Kidd and Castano studies

(M = 24.97, range = 23.22 - 26.21). This apparent discrepancy could signify a

systematic difference between the two sets of studies. This discrepancy was also

evident in the other previously mentioned replication article by Panero and her

colleagues (2016). Moreover, they also reported higher overall RMET scores, sim-

ilar to ours. In our Experiment 3, repeated testing of the RMET appeared to lower

RMET scores, suggesting that RMET performance may be susceptible to internal

motivational influences, such as fatigue. Moreover, the willingness of people to

effortfully engage in mentalizing is not the same as the mind-reading ability (Car-

penter, Green, & Vacharkulksemsuk, 2016), and it is shown that mind-reading

motivation can be influenced from an external information, such as the source of

the text (selected by researchers vs. computer-generated). Even though the orig-

inal authors focused on a priming account, it is conceivable that literary fiction

might increase internal and external motivation to use their mentalizing abilities.

Even though we can’t point to a specific circumstance to explain the difference be-

tween our mentalizing scores and the original article, future work should consider

the potential role of motivation in the effects of reading literary fiction.

One important limitation of the present studies is that they used only a lim-

ited selection of literary, popular and non-fiction texts. Because the present studies

were designed to closely replicate the Kidd and Castano (2013) paradigm, we did
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not systematically consider the substantive contents of the texts. However, it is

possible that the results would be different if a different selection of texts were

considered. Furthermore, in future studies, qualitative and quantitative analyses

should be performed on the experimental materials in order to show what it is in

the texts that requires more mentalizing effort and what not.

Furthermore, we included a minor methodological divergence in Experiment

3 with introducing a pre-RMET measure. Given that the original Kidd and Castano

studies did not include a baseline measure, their findings could have also been due

to a lack of control for baseline differences. Indeed, the results in Experiment 3

show that such baseline differences can sometimes erroneously suggest that there

is a significant effect of reading fiction on mentalizing performance. Such potential

artifacts should be carefully controlled in future studies. Another limitation is that

we did not assess previous exposure to the readings. This variable should be

included in future studies.

Finally, it is important to recognize that the present findings are limited to

the effects of a single session of reading literary fiction, in line with the prim-

ing paradigm developed by Kidd and Castano (2013). The Kidd and Castano

paradigm, and priming effects more generally, are rather minimalistic, given that

they focus only on the effects of a one shot exposure to the priming stimulus, in

the present case, reading literary fiction. It will be important to incorporate richer

paradigms that are conducted over longer periods of time in future research on the

psychological effects of reading literary fiction. Indeed, some prior work suggests

that the psychological effects of reading fiction may increase over time, (Appel &

Richter, 2007; Bal & Veltkamp, 2013), perhaps because these effects have to be

consolidated in memory over time (Schank & Ableson, 1995). It is possible that

more enriched and prolonged exposures to literary fiction bring greater psycho-

logical benefits.
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Supplementary Materials

S1. Power analysis

We conducted a post-hoc power analysis by using the software G*Power 3.1.9.2

(Faul et al., 2009). To perform the analysis, first we converted the effect sizes to

Cohen’s f, which was required by the software we used.

We performed the power analysis which aimed to compute achieved power

based on the given alpha, sample size and interactions based on the statistical test

ANCOVA (Fixed effects, main effects and interactions).We calculated the power

for every pair-wise comparison with literary fiction and other conditions for all

experiments that included RMET as the dependent variable (see Table S1.1.).

To perform the pair-wise comparisons, we needed the exact sample size for

all conditions. Since this was not reported in Experiment 5 from the original

article, we calculated an estimation per condition under the assumption that all

conditions had equal number of participants.

Table S1.1. Power analysis for Experiments from the original article,
Kidd and Castano (2013)

Condition 1 Condition 2
Sample
Size

Effect Size
(Cohen’s f) Power

Name Mean Name Mean

Exp.1 Lit. Fiction 25.90 Non-Fiction 23.47 86 .25 .63
Exp.3 Lit. Fiction 25.92 Pop. Fiction 23.22 69 .26 .57
Exp.4 Lit. Fiction 26.19 Pop. Fiction 23.71 72 .24 .52
Exp.5 Lit. Fiction 26.21 Pop. Fiction 24.96 237* .15 .63
Exp.5 Lit. Fiction 26.21 No-reading 25.20 237* .12 .45

Lit. refers to literary, and pop. refers to popular. *estimated.

We further calculated the power analysis from the present article. The Co-

hen’s effect sizes (f) from the original Kidd and Castano (2013) experiments for

Literary and Popular fiction comparison ranged from .15 to .26. Therefore, we cal-

culated the power of our studies on the basis of both lowest and highest estimated

effect sizes.
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Table S1.2. Power analysis for the Experiments from the present article

Condition 1 Condition 2
Sample
Size

Power
(f = .15)

Power
(f = .26)

Experiment 1 Lit. Fiction Non-Fiction 156 .46 .90
Experiment 2 Lit. Fiction Non-Fiction 156 .46 .90
Experiment 2 Lit. Fiction Pop. Fiction 154 .46 .89
Experiment 3 Lit. Fiction Non-Fiction 155 .46 .90
Experiment 3 Lit. Fiction Pop. Fiction 158 .47 .90
Experiment 3 Lit. Fiction No-reading 170 .49 .92
Experiment 4 Lit. Fiction Non-Fiction 131 .40 .84
Experiment 4 Lit. Fiction Pop. Fiction 128 .39 .83
Experiment 4 Lit. Fiction No-reading 155 .46 .90
Combined data Lit. Fiction Non-Fiction 598 .96 .99
Combined data Lit. Fiction Pop. Fiction 518 .93 .99
Combined data Lit. Fiction No-reading 482 .91 .99
Combined data* Lit. Fiction Non-Fiction 487 .91 .99
Combined data* Lit. Fiction Pop. Fiction 410 .86 .99
Combined data* Lit. Fiction No-reading 351 .80 .99

Lit. refers to literary, and pop. refers to popular. *Combined data with
exclusion criteria on Native Speakers and Naive Participants applied for
Experiment 3 and Experiment 4.

136



Part IV

Conclusions and outlook
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General Discussion: Integration,
implications, and applications
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Alexithymia (no words for feelings) is a personality dimension that relates to

difficulties that people experience in putting their feelings into words (Sifneos et

al., 1977). Problems with language lie at the heart of the alexithymia construct.

These language problems have long been relegated to the margins of alexithymia

research, even though alexithymia has been the focus of literally hundreds of stud-

ies within clinical, social, and cognitive psychology (for an extensive overview, see

Luminet et al., 2018).

The present dissertation helps to fill this void, by examining the interface be-

tween alexithymia, defined by chronic difficulties in emotional processing, and

language, with a special emphasis on reading narratives. In this last chapter,

we first review the main findings from all the chapters of this dissertation. We

then discuss the broader theoretical implications and potential applications of this

work. Finally, we consider the main limitations of this dissertation and discuss

directions for future research on alexithymia and language.

Overview of the key findings

In PART I, we investigated the empirical links between alexithymia and reading.

In Chapters 2 and 3, we reported empirical studies showing, for the first time, that

people with high levels of alexithymia read considerably less in their daily lives

than people with low levels of alexithymia. This finding was replicated and con-

firmed in three independent empirical studies with a total of 1,283 participants,

using both self-report and performance-based measures of reading frequency. Fur-

thermore, Chapters 2 and 3 explored various factors that might explain the relation

between alexithymia and reading. Specifically, we considered two explanations:

skill-based impairments and motivational deficits.

We examined the skill-based impairments by examining the socio-emotional

and cognitive skills as potential mediators for the link between alexithymia and

reading. In Chapter 2, we found that people with high (rather than low) levels of

alexithymia have difficulties understanding the thoughts and feelings of other peo-

ple, or mentalizing. Furthermore, we found that these deficits statistically partly

explain the link between alexithymia and reading frequency. In Chapter 3, peo-

ple with high (rather than low) alexithymia were found to be less competent in

understanding texts, or reading comprehension, even after controlling for demo-

graphic factors and two conceptually overlapping personality traits, openness to

experience and absorption.

We investigated motivational impairments by assessing differences in read-
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ing motivation and testing whether these mediated the relation between alex-

ithymia and reading frequency. In Chapter 2, people with high levels of alex-

ithymia were found to be less motivated to read compared to people with low

levels of alexithymia. The latter difference was found to explain some variation in

reading frequency. However, Chapter 3 revealed that the link between alexithymia

and reading motivation could be explained by the overlap between alexithymia

and openness to experience, a well-established personality dimension that relates

to being adventurous versus being cautious (DeYoung, 2011). Compared with

their counterparts low in alexithymia, people with high (rather than low) alex-

ithymia were found to be less open to experience, and this difference statistically

explained why high alexithymics have less interest in reading. Taken together,

these findings indicate that both impairments in skills and motivation may explain

why people with high alexithymia read less than people with low alexithymia.

In PART II, we sought to learn more about the underlying language pro-

cesses and the related deficits in alexithymia. To this end, Chapter 4 systematically

reviewed the literature of published empirical studies on the relation between

alexithymia and language processing focusing on two basic systems, production

and comprehension, in both verbal and non-verbal language. In line with early

informal observations of many clinical psychologists, language production studies

have shown that people with high (rather than low) alexithymia have deficits in

verbally expressing their feelings, as shown by their lower use of emotion words

and their relatively less complex emotion vocabulary. Language comprehension

studies have also shown that people with high (rather than low) alexithymia had

difficulties in processing the emotions that others express verbally, but this effect

was much more evident for complex processing tasks, such as tasks involving long-

term memory and context, rather than basic processing tasks, such as word recog-

nition. Hence, it appears that language deficits in alexithymia occur especially for

tasks that involve higher-order cognitive processes, such as tasks requiring men-

talizing capacity or narrative processing.

In Chapter 5, we explored the links between alexithymia and narrative trans-

portation, the phenomenon that reading a narrative may lead people to feel as if

they are mentally transported into the world that is described by the narrative.

We focused on narrative transportation because it is a key theoretical construct

that has been developed to understand how people are psychologically impacted

by stories (Gerrig, 1993; Green & Brock, 2002). Moreover, mentally transport-

ing oneself into a narrative employs various complex skills, such as mentalizing,

that are implicated in alexithymia (see Chapter 2). Chapter 5 reports two studies

that investigated the role of alexithymia in the emergence of narrative transporta-
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tion. The studies experimentally varied whether participants read stories that were

written in either a first-person versus third-person perspective. As expected, nar-

rative transportation was higher when participants read stories with a first-person

(rather than third-person) perspective. Also as expected, participants higher in

alexithymia reported less narrative transportation than participants lower in alex-

ithymia. Finally, the effects of narrative perspective interacted with the affec-

tive subscales of alexithymia (i.e., fantasizing and emotionalizing): First-person

(rather than third-person) perspective elicited more narrative transportation at

lower levels of affective alexithymia, but not among higher levels of affective alex-

ithymia. The latter findings suggest that people high (rather than low) in affective

alexithymia have functional deficit that prohibits them from mentally simulating

narrative worlds, even when narrative cues facilitate such mental simulations.

Finally, in PART III, we explored how a language-based approach may be

used to develop new kinds of interventions that may help people with high (rather

than low) levels of alexithymia. Although alexithymia has been extensively inves-

tigated over the past four decades, most of this research has focused on under-

standing alexithymia and its correlates, rather than on developing methods to

help people with high alexithymia. Chapter 6 highlights the urgent need for alex-

ithymia researchers to turn their attention to the development of effective and

evidence-based interventions. Alexithymia is known to be a trans-diagnostic risk

factor for various emotion regulation disorders, such as eating disorders and de-

pression. Hence, developing treatments that are specifically designed to overcome

the problems associated with alexithymia may increase the effectiveness of exist-

ing psychotherapies. After reviewing the main insights that have emerged from

alexithymia research, Chapter 6 considers how this research may be translated

into evidence-based interventions. Experimental tasks may be turned into training

tasks, which may complement existing clinical treatments to improve outcomes for

people with high levels of alexithymia. For example, cognitive and emotional pro-

cessing tasks, such as emotional face recognition tasks and affect labelling, may

be used to train people with high levels of alexithymia. One potential line of in-

terventions that follows from the empirical evidence makes use of reading stories.

The latter type of intervention is addressed more fully in the next chapter.

Chapter 7 examines the potential of single-session reading interventions for

improving socio-emotional skills. An influential article published in Science showed

that reading literary fiction may improve mentalizing skills (Kidd & Castano, 2013),

defined as the peoples ability to identify and understand other’s subjective states.

Based on the previous findings of this dissertation, we know that people with high

alexithymia read significantly less than people with low alexithymia (see Chap-

142



Part IV

ters 2 and 3), and this is partly explained by their impaired skills in mentalizing.

Therefore, if single session reading interventions can indeed improve mentalizing

skills, it may help people with high levels of alexithymia to overcome some of their

deficiencies.

With these notions in mind, we conducted four close replications of Kidd and

Castano (2013) to verify whether a single session of reading literary fiction may

indeed lead to better mentalizing performance. Unexpectedly and contrary to the

findings by Kidd and Castano (2013), our results failed to confirm that a single

session of reading literary fiction can prime enhanced mentalizing performance.

However, our findings did show that familiarity with fiction is positively correlated

with mentalizing. Thus, it remains possible that more extensive reading interven-

tions can be beneficial to the mentalizing skills of vulnerable populations, such as

people with high (rather than low) levels of alexithymia.

Toward an integrated understanding of alexithymia:

A mental simulation account

Now that we have reviewed the main findings of this dissertation, we are ready to

consider how these findings inform our theoretical understanding of alexithymia.

In this section, we do this by relating our findings to the notion of mental simula-

tion, a central concept in modern theories of embodied cognition (Barsalou, 2008)

and embodied emotion (Niedenthal, 2007). In what follows, we suggest that men-

tal simulation is an underlying process that may explain the connections between

emotional deficits and deficits in reading that we have observed for people that

are high (rather than low) on alexithymia.

Reading a narrative requires processing of morphological structures and syn-

tactic integration of words as in reading a single sentence, along with mentalizing

in order to understand the characters’ and narrator’s intentions (Zunshine, 2006).

Narratives are conceptually based on the social world that people live in, and

they include reproduction of real experiences and feelings (Oatley, 2016). Read-

ers may thus mentally simulate the narrative world to make sense of characters’

actions and feelings (De Mulder, Hakemulder, van den Berghe, Klaassen, & van

Berkum, 2017). Such mental simulation abilities are essential, not just for read-

ing narratives (Mar & Oatley, 2008), but also for everyday cognition, emotional

processing, and real life social interactions (Barsalou, 2008). In fact, various evo-

lutionary theories argue that real-life narratives, as in memories and social interac-

tions, and fictional narratives share the same neuronal circuits (Jacobs & Willems,

143



Chapter 8

2018). The notion of mental simulation, that is relevant for both reading and

alexithymia, may thus be a key mechanism provides a theoretical bridge between

these two constructs.

According to mental simulation accounts of human cognition, the brain cap-

tures information in different modalities, and then later reactivates these pre-

vious experiences and relevant components to represent knowledge (Barsalou,

1999; Damasio, 1989). Mental simulation accounts have been applied to vari-

ous domains, such as memory (Barsalou, 2008), motor systems (Tucker & Ellis,

1998), and language (Glenberg et al., 2013). Regarding the emotional domain,

Niedenthal (2007), in a groundbreaking paper, suggests that emotional meaning

construction requires partial mental simulation re-enactment of emotional states,

and such re-enactment should facilitate emotional processing. These notions have

generated many ideas, and lead to numerous empirical studies of emotional pro-

cessing (for few examples, see Baumeister, Rumiati, & Foroni, 2015; Samur, Lai,

Hagoort, & Willems, 2015; Weis & Herbert, 2017).

One line of research that naturally follows from a mental simulation account

relates to the question how people understand other’s emotions. In a mental sim-

ulation account this task may be broken down into two steps: First, people have to

construct a mental model for their subjective emotional experience. Second, peo-

ple have to transfer the subjective experience into the mental model of someone

else that needs to be explained or predicted (Polanyi, 1966; Robins, 2014).

With regard to the first step, there is already wealth of evidence linking

alexithymia to impairments in constructing subjective emotional mental models

(Wotschack & Klann-Delius, 2013). This deficit can be further elucidated in terms

of multiple code theory (Bucci, 1997). In this theory, emotional experiences are

represented in sub-symbolic and symbolic levels. Sub-symbolic levels include the

information from sensory and somatic modalities. Symbolic levels comprise of the

linguistic information including objective characteristic of words, such as spelling

and pronunciation, and the subjective connotations that are built on the unique

experiences (Lobner, 2011). People with high (rather than low) alexithymia seem

to have problems with integrating these two levels, namely the bodily experi-

ences and the symbolization of emotions (Taylor et al., 2000), which aligns with

the mental simulation theories that suggest emotions are represented with com-

bined simulations of bodily and introspective events (Niedenthal, 2007; Nieden-

thal, Barsalou, Winkielman, Krauth-Gruber, & Ric, 2005).

In the second step, people represent other people’s minds through projecting

their subjective emotional mental models to the mental model of someone else

(Gallese, 2007; Rizzolatti & Craighero, 2004). Hence, having already difficulties
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in the stage of representing subjective emotional experiences, as in alexithymia,

would likely influence the capacity to construct mental models of other people

(Goldman, 2006). Hence, the problems associated with alexithymia might be ex-

plained by deficits of mental simulation, which interrupts the subjective emotional

meaning construction, and consequently projection of subjective mental models to

others.

Now that we have outlined a mental simulation account of alexithymia, we

can integrate the various findings in the present dissertation from this perspective.

This dissertation featured various processes in reading that are closely related to

mental simulation: mentalizing (Chapter 2), narrative transportation (Chapter 5),

and reading comprehension (Chapter 3). The first two variables, namely, men-

talizing and narrative transportation, both require an extent of either simulation

of characters mental state or the narrative world. For example, in Chapter 2,

we showed that alexithymia is negatively related to mentalizing skills, and the

problems in mentalizing mediated the relation between alexithymia and reading

behavior. Hence, simulation-based skills, as measured with mentalizing, in alex-

ithymia were found to be predictive of engagement with reading. In Chapter 5,
we took a closer look at the experience of simulating the narrative world, as indi-

cated by narrative transportation and mental imagery, which was also negatively

associated with alexithymia.

Reading comprehension, which was assessed in Chapter 3, is conceptually

farther, but still relevant, to mental simulation. A considerable amount of research

highlights the link between language processing and mental simulation using neu-

roimaging methods (Aziz-Zadeh, Wilson, Rizzolatti, & Iacoboni, 2006; Hauk &

Pulvermüller, 2004) and behavioral measures (Zwaan, Taylor, & De Boer, 2010).

For instance, Glenberg et al. (2013), proposed that language comprehension as a

simulation process. According to this account, language is transformed into a sim-

ulation of the described situation using the same neural circuits for experiences

relate to action, perception, and emotion. Theories of narrative comprehension

illustrate a similar idea, where they highlight the importance of simulating a men-

tal model of the narrative world in order to make inferences about the text (Barth,

Barnes, Francis, Vaughn, & York, 2015). In Chapter 3, we tested such mental in-

ference skills using short passages, and we found that alexithymia had a negative

relation with reading comprehension, even after controlling for various demo-

graphic and personality variables. This link may also be attributed to the deficit

in mental simulation skills that is needed to infer others’ mental states. In sum,

the link between alexithymia and reading might be explained by deficits in mental

simulation among people with high (rather than low) alexithymia.
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Theoretical implications

Although the research described in the present dissertation was not designed to

formally test a mental simulation approach to alexithymia, the findings of the

present dissertation lay the groundwork for such an approach. A mental simula-

tion account provides a well-studied framework for emotional meaning construc-

tion. Thus, the account can be used to investigate the emotional processing in

alexithymia. For example, previous research has shown that emotional verbal de-

scriptions, such as smiling and frowning, elicit activation in the valence congruent

facial muscles (Larsen, Norris, & Cacioppo, 2003). Hence, the automatic mental

simulation for emotional experiences in alexithymia can be investigated through

the facial muscular activation in response to emotional language.

Future research may also address mental simulations at conscious level, such

as people imagining other people’s emotions deliberately (Ruby & Decety, 2004),

which is more likely to be related to the socio-emotional processing deficits in

alexithymia. This can be achieved through studying empathy, or the process of

knowing and feeling what another person is feeling, as well as responding com-

passionately (Davis, 1980b; Levenson & Ruef, 1992). For example, in a behavioral

study, participants were asked to watch social interactions and rated continuously

how the designated person in the video is feeling. In addition to the accuracy

ratings, the physiological recordings of the designated person in the video and

the physiological responses of the participant were compared. It was found that

inferring someone’s negative emotional state is related to the degree of the physio-

logical synchrony between the self and the other person (Levenson & Ruef, 1992).

This paradigm could be applied to people with high (rather than low) alexithymia

to learn more about their physiological responses and their accuracy in explicitly

simulating other’s feelings at the same time.

The findings in this dissertation further have important implications for un-

derstanding of the psychology of reading narratives. Reading psychologists have

previously observed that people differ in their propensities to read (Rayner et

al., 2012; Taylor & Taylor, 2013). Traditionally, individual differences in reading

have been investigated with a sole focus on cognitive skills, such as intelligence

(Hulslander et al., 2010). The findings from the present dissertation suggest that

individual differences in reading are also associated with skills that are related to

chronic difficulties with emotional processing, as assessed by alexithymia. Recent

studies indicate that reading narratives may be related to various socio-emotional

skills, such as empathizing with others, perspective taking, and understanding

what others are thinking and feeling (Calarco et al., 2017). This is also in line
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with a growing body of evidence for a positive relation between academic achieve-

ment and emotional intelligence (Perera & DiGiacomo, 2013), which is a trait that

largely overlaps with and an inverse relation between alexithymia (Parker, Taylor,

& Bagby, 2001).

Furthermore, the present dissertation takes a step further, and potentially

relates the socio-emotional skills deficits in alexithymia to deficits in mental sim-

ulation. This could mean that narrative transportation moderates the relation

between socio-emotional skills and reading (Calarco et al., 2017), which relates

reading to a broader perspective of the interplay between cognition and emotion.

Notably, the notion of mental simulation has been linked to fiction, more than non-

fiction, in the previous literature (Mar & Oatley, 2008). Even though we included

this distinction in the present studies by using both self-report questions (Chapters
2 and 3) and print exposure tests (Chapters 3) to investigate whether fiction play a

special role in the relation between alexithymia and reading, we failed to find any

large differences between fiction and non-fiction. This remains as an unanswered

question for exploration in future studies. One possible explanation is that many

frequent readers read both fiction and non-fiction (Mar et al., 2006), which ren-

ders it methodologically challenging to tease apart the psychological significance

of the two kinds of readings. Alternatively, it may be that our findings are depen-

dent on the type of non-fiction texts that we studied. Some non-fiction narratives,

such as autobiographies or history books, may still require elements of mental

simulation. Hence, the specific content of the narratives might influence the link

between alexithymia and reading.

Practical applications

As Kurt Lewin famously stated, There is nothing as practical as a good theory. The

empirical findings and theoretical insights from this dissertation may thus inform

practitioners from various applied settings. In this section, we outline some of the

ways in which we believe our work could have important applications. We distin-

guish here between two main domains of application, namely, clinical psychology

and education science.

Clinical psychological applications

People with high (rather than low) alexithymia are known to be relatively unre-

sponsive to psychotherapy (Ogrodniczuk et al., 2011). However, as discussed in

Chapter 6, there is some evidence suggesting that empirically based interventions
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targeting specific skills can reduce alexithymia, and thereby improve therapeu-

tic outcomes. In Chapter 7, we examined the potential of single-session reading

interventions to improve mentalizing skills, which are impaired in alexithymia. Al-

though we failed to find an effect of single session reading on mentalizing perfor-

mance, we did show that exposure to reading fiction is positively correlated with

mentalizing skills. Hence, more enriched reading samples that employ mentaliz-

ing skills and/or prolonged reading interventions may bring greater psychological

benefits. Similar reading-based interventions applied in a relatively longer period

of time has shown positive outcomes for clinical populations, such as people with

dementia and chronic pain (Billington et al., 2013, 2016).

Furthermore, the present dissertation found that the link between alexithymia

and reading is associated with various cognitive and socio-emotional skills, such

as mentalizing (Chapter 2), mental inference (Chapter 3), and mental imagery

(Chapter 5). Given that such skills are also related to mental simulation, our

findings further suggest interventions specifically targeting the mental simulation

may have therapeutic utility. One potential intervention for simulating emotional

experiences is life narrative therapy. Life narratives are psycho-social constructs

that models identity by reflecting the perceived personal past, and present, as well

as the anticipated future (Hermans & Hermans-Jansen, 2001; McAdams, 2001),

and life narrative therapy assists patients to mentally simulate their life story and

rewrite these stories in a healing way. Reviewing life narratives is known to have

an adaptive value of meaning construction (Westerhof & Bohlmeijer, 2014), which

can help to improve the emotional mental models of alexithymics, and regulate

their emotions better (Ricks, Kitchens, Goodrich, & Hancock, 2014). Life narrative

therapy has its foundation on expressive writing therapy (Pennebaker & Chung,

2011), which has been linked to alexithymia as a potentially helpful intervention

(Lumley, 2004). Hence, offering narrative treatments may overcome the problems

associated with alexithymia.

An important issue to overcome for any clinical intervention to work is the

motivational impairment in alexithymia, as discussed in Chapters 2 and 3. Even

though the intervention would assign reading books, or reconstructing life narra-

tives, people with high (rather than low) alexithymia may still not benefit from

it, because they are not motivationally invested in it. Moreover, as noted in Chap-
ter 5, merely nudging people with high (rather than low) alexithymia to become

immersed in a narrative may also not be sufficient to engage them in a given

task. One way to overcome such motivational problems is by using extra help

from novel immersive technologies, such as virtual reality (VR), to enhance the

simulation experience (Turner & Casey, 2014). VR technologies may be used as
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a stepping stone by minimizing the need for cognitive effort for simulations and

increase engagement. Alternatively, instead of limiting patients to reading books,

practitioners may make use of trans-medial narratology, which is a storytelling

experience that incorporates different mediums for one narrative (Kuijpers et al.,

2014; Ryan, 2005). One example of such additional mediums can be a computer

game about the same narrative, in which players can identify with avatars and

even directly manipulate their actions. Another extra medium that would enhance

the simulation experience is theme parks. There are currently constructed real-life

settings, for example for the story of Harry Potter written by J.K. Rowling, that

enables people to literally visit the narrative world. Such experiences could en-

hance the narrative transportation experience especially for the people who have

difficulty in engaging with narratives (Kuijpers et al., 2014).

Educational applications

Reading is one of the most basic skills in modern education. The findings of the

present dissertation may thus have important implications for educators. The main

findings suggest that emotional intelligence (i.e., alexithymia) may be an impor-

tant factor in understanding what allows people to engage in and enjoy reading.

This notion meshes well with a recent meta-analysis of data from 8,700 partici-

pants that found robust evidence of modest-to-moderate validity of trait emotional

intelligence to predict academic performance (Perera & DiGiacomo, 2013). These

and related findings suggest that emotion research may have great relevance for

educational research.

One application of the present dissertation may be to include an assess-

ment of alexithymia among target groups with reading problems. If reading-

deficient people score low on alexithymia, the reading problems may be more

cognitively in nature. By contrast, if reading-deficient people with reading prob-

lems score high on alexithymia, the reading problems may be at least partly

due to social-emotional problems. There currently exist several interventions

that have been found effective for increasing emotional intelligence (Castillo,

Salguero, Fernández-Berrocal, & Balluerka, 2013; Nelis, Quoidbach, Mikolajczak,

& Hansenne, 2009; Schutte, Malouff, & Thorsteinsson, 2013). The findings of the

present dissertation suggest that such emotional intelligence interventions may

also be useful in helping people with reading problems. Although the present dis-

sertation did not examine the effectiveness of such an intervention strategy, our

findings suggest that such a strategy may well be effective.

The present dissertation further highlights the adaptive role of mental sim-
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ulation in reading. Including elements that facilitate mental simulation in edu-

cational reading can potentially improve the amount of reading and related skills

among children (Joffe, Cain, & Marić, 2007). For example, Glenberg (2011) pro-

poses a new framework to teach children how to simulate while reading. In this

two-step intervention, first, children manipulate toys that correspond to the char-

acters and actions in a text to simulate the reading content, and second, they learn

to manipulate the toys in their imagination. This framework has been shown effec-

tive in enhancing reading comprehension (Glenberg, Brown, & Levin, 2007) and

other reading-related problem-solving task performances (Glenberg, 2011). The

findings from the present dissertation suggest that it may be fruitful to extend this

intervention by including simulation of social interactions in emotional settings

which would potentially boost the ability to mentally simulate own and others’

emotions (Holmes & Mathews, 2010).

Limitations and future directions

In elaborating implications and applications, it is important to keep in mind that

the present dissertation inevitably has a number of limitations. First, given the cor-

relational nature of the present findings, the causal direction of the link between

alexithymia and reading behavior is yet to be determined. Although alexithymia

cannot be experimentally manipulated, a better idea of the relevant causal re-

lations may be obtained by using longitudinal designs in future research. For

example, such a design may extend the variation of age groups within the study,

include younger ages, and systematically examine age-differentiated impact of de-

velopment on various skills and reading behaviors. With such a study, it would

be possible to gain insight into the chain of processes among the reading fre-

quency, reading motivation, reading pleasure, socio-emotional skills, cognitive in-

telligence, narrative transportation, and the use of mental simulation in reading.

Observing the temporal sequence of such cognitive, emotional and motivational

processes would delineate the underlying forces of the connection between read-

ing and individual differences in alexithymia.

Second, the empirical findings of this dissertation were obtained from sam-

ples of healthy participants, which limits the generalizability of the results to clin-

ical populations. Because alexithymia is a construct that has been frequently

applied to clinical populations, this void should be filled with further research.

Among other things, it would be useful to replicate the findings that relate read-

ing and alexithymia in clinical populations that include people with high levels of
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alexithymia. For example, recently a novel re-enactment based clinical interven-

tion found to be an effective treatment for patients with eating disorders (Cooper,

2011), which are known to be high on alexithymia (Schmidt, Jiwany, & Treasure,

1993). Studying the mental simulation and reading in this population could pro-

vide new insights on enhancing the effectiveness of this intervention.

Third, much of the data from the present dissertation was collected using in-

ternet platforms. These platforms have become widely used and accepted among

behavioral scientists (Paolacci et al., 2010), and the data acquired from these plat-

forms has been shown to be equally valid and reliable as those obtained via tra-

ditional methods (Hauser & Schwarz, 2016). Moreover, using online convenience

samples to lay the groundwork of the relation between alexithymia and reading

ensured sufficient power to study the associations between variables and to con-

trol for co-variates. Nevertheless, future studies should extend the present empir-

ical base by employing ecological momentary assessments alongside survey data

(Stone, 2018). These assessments increase the ecological validity by allowing re-

searchers to contact the respondents in predefined time intervals, and captures

the patterns between experience and behavior in real time. For example, studying

reading behavior as it occurs in real life with large-scale sample size would provide

new insights into the individual differences in reading experiences.

Concluding remarks

The question that opened this dissertation was, How are you feeling? Finding

the right words to provide a truthful answer to this question can also be seen

as an attempt to construct a narrative around the physiological experiences and

the collection of introspective events of oneself. People who have difficulties in

constructing such narratives, as in people who are high on alexithymia rather

than low, would find it equally challenging to simulate others’ experiences in the

real and the fictional world. Moreover, when people are able to envision better

how they and others feel, they are likely to be simultaneously better in dealing

with their emotions and accessing narrative worlds.

Overall, the present dissertation offers the insight that the way people deal

with their inner emotional lives resonate in their reading behavior and language

processing, which sheds new light on the connection between reading and feeling.
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Summary
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Almost everyone struggles from time to time to translate feelings into words.

This is especially challenging for people with alexithymia, which is a personality

dimension including difficulties in identifying their emotions and describing what

they feel to others and have an externally oriented cognitive style. Given that lan-

guage deficits are at the core of this trait, it seems important to learn more about

the language processing in alexithymia in order to fully understand this construct

and set interventions to improve the related deficits. Consequently, this disser-

tation examines the interface between alexithymia and language, with a special

emphasis on reading.

PART I: Alexithymia and reading

Reading requires socio-emotional abilities, such as understanding emotions of

self/others, which are known to be impaired in alexithymia. Therefore, there

are likely to exist meaningful theoretical links between alexithymia and reading

behavior. These links are investigated in Part I of this dissertation.

Chapter 2 examines, for the first time, the empirical link between alexithymia

and reading. We hypothesized that alexithymia is negatively related with reading

frequency. We also investigated reading attitude and mentalizing ability as po-

tential mediators of the association between reading frequency and alexithymia.

Across two studies (combined N = 687), alexithymia was consistently associated

with less frequent reading, and this relation was mediated by negative reading atti-

tude and lower mentalizing ability. These findings indicate that chronic difficulties

in emotion processing, as manifested by higher levels of alexithymia, contribute

to individual differences in reading behavior.

Chapter 3 cast the net more widely, by examining not only alexithymia, but

also two other personality traits that have been related to reading before, open-

ness to experience and trait absorption, and their relations with reading frequency,

reading comprehension, and reading motivation. We predicted that all of the

latter three reading-related measures would be positively related with openness

to experience and absorption and negatively related with alexithymia. There is

conceptual and empirical overlap between alexithymia, openness, and trait ab-

sorption. Accordingly, we also investigated the unique variance in reading-related

measures that was predicted by each trait. In line with predictions, openness to

experience, absorption and alexithymia were all significantly correlated with all

reading measures. Openness to experience emerged as the strongest predictor of

reading frequency, reading motivation and reading comprehension. Absorption
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was uniquely related to reading motivation. Alexithymia was uniquely related to

reading comprehension. These findings indicate that personality differences may

help to explain why people differ in how much they read.

PART II: Language deficits in alexithymia

Whereas the emphasis in Part I is on retrospective reports of language processing

(i.e., reading), Part II highlights the relation between alexithymia and language

processing as it occurs in real time. Chapter 4 reviews published empirical studies

on the relation between alexithymia and language focusing on three factors: lan-

guage production, language comprehension, and non-verbal language. First, lan-

guage production studies have shown that people with high levels of alexithymia

have impairments in expressing emotions verbally, which is reflected by a lower

frequency of emotion words and a lower complexity of their emotion vocabulary.

Second, the results from language comprehension studies indicated that people

with high scores on measures of alexithymia manifest no deficits in basic pro-

cessing tasks, such as word recognition, but have difficulties with more complex

forms of linguistic processes, such as memory and semantic integration. Third,

non-verbal acoustic language studies reported a reduced sensitivity to the emo-

tional qualities of speech in alexithymia at a neurophysiological level, but not at

a behavioral level. Taken together, these findings support earlier observations of

many clinicians that people with high levels of alexithymia have deficits in verbally

expressing their feelings and understanding the emotions of others.

Chapter 5 explores the links between alexithymia and narrative transporta-

tion, the phenomenon that people may become more or less mentally transported

into a narrative world. In addition to alexithymia, we also experimentally var-

ied whether participants adopted a first-person versus third-person perspective in

reading their narrative. We hypothesized that narrative transportation would be

higher with a first-person (rather than third-person) perspective and for people

lower (rather than higher) on alexithymia. We further investigated the interplay

between alexithymia and narrative perspective. As expected, the results of two

studies showed that narrative transportation was higher with a first-person (rather

than third-person) perspective and for people lower (rather than higher) on alex-

ithymia. The effects of cognitive facets of alexithymia (verbalizing, identifying,

and analyzing on narrative transportation did not depend on the narrative per-

spective. By contrast narrative perspective did interact with the affective subscales

of alexithymia: First-person (rather than third-person) perspective elicited more
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narrative transportation at lower levels of affective alexithymia, but not among

higher levels of affective alexithymia. The interaction effect was significant in

Study 1; the interaction was marginal in Study 2, but significant after control-

ling for trait absorption. The latter findings suggest that people with high levels

on affective facets of alexithymia have functional deficit that prohibits them from

mentally simulating narrative worlds, even when narrative cues facilitate such

mental simulations.

PART III: Moving toward interventions

Chapter 6 discusses how modern alexithymia research, even though it achieved

important progress, so far has not resulted in the development of evidence-based

treatments for alexithymia. Alexithymia is known to play a role as a common

deficit of several disorders, such as depression, schizophrenia, and eating disor-

ders. Hence, offering treatments that are specifically designed to overcome the

problems associated with alexithymia may significantly help the effectiveness of

psychotherapy for various disorders. Chapter 6 considers how behavioral, linguis-

tic, and neuroscience research on alexithymia may be translated into evidence-

based treatments. For example, cognitive and emotional processing tasks, such as

emotional face recognition tasks and affect labelling, may be converted into tasks

that can be potentially used to train people with high levels of alexithymia. The

latter tasks may complement existing clinical treatments to improve outcomes for

people with high levels of alexithymia.

Chapter 7 examines the potential of single session reading interventions for

improving socio-emotional skills. Influential studies by Kidd and Castano (2013)

suggest that reading literary fiction can improve people’s ability to identify and

understand other’s subjective states (Kidd & Castano, 2013). We conducted four

close replications of Kidd and Castano to verify whether a single session of read-

ing literary fiction may indeed lead to better mentalizing performance. Our re-

sults showed no significant effects of reading literary fiction on mentalizing per-

formance. These results thus fail to confirm the notion that a single session of

reading literary fiction can prime enhanced mentalizing performance. However,

our findings did show that familiarity with fiction is positively correlated with men-

talizing. Hence, the possibility remains that more long-term reading interventions

could improve socio-emotional skills.
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PART IV: Conclusions and outlook

Chapter 8 reviews the main findings from all the chapters of this dissertation and

considers mental simulation as the underlying factor that connects alexithymia

and reading. The mental simulation account suggests that the problems in emo-

tional processing and understanding others’ feelings associated with alexithymia

might be explained by the deficits in mental simulation. Such deficits tend to

resonate in reading behavior due to the extent of mental simulation needed for

reading narratives. This chapter further discusses the implications of the mental

simulation account for our theoretical understanding of alexithymia and broader

potential applications in clinical and educational settings.

Taken together, four empirical and two review articles from the present dis-

sertation show that based on bridging factors, such as language and mental simu-

lation, there is a deeper correspondence between reading and feeling.
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