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Thesis Overview 

This volume presents a meta-analysis, an original empirical study, and a press release for 

each, submitted as the clinical research component of the degree of Doctor in Clinical 

Psychology. The topic of this volume is namely alexithymia and how it is measured using the 

Perth Alexithymia Questionnaire. Alexithymia is a psychological construct defined by a 

person’s inability to identify and describe their own internal emotional states. A meta-

analysis explores the psychometric properties of the Perth Alexithymia Questionnaire 

according to the current existing literature, including internal consistency and test-retest 

reliability. An original empirical study describes the psychometric properties of the PAQ in a 

forensic population, and explores the relationship between alexithymia and personal, social, 

and psychological characteristics of a forensic population. 
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Chapter 1: The Perth Alexithymia Questionnaire: A Meta Analysis 

Abstract 

The Perth Alexithymia Questionnaire (PAQ) measures the construct alexithymia; a person’s 

inability to identify and describe their own emotional states. This meta-analysis examined the 

psychometric properties of the PAQ according to the current existing literature, including 

internal consistency and test-retest reliability. Fourteen samples across eight separate studies 

were included in this review (n=5161). Results are presented for both PAQ subscale and 

composite scores. This study found the PAQ to have excellent internal reliability, both across 

its subscale and composite scores. The total scale internal consistency alpha coefficient was 

very high (α = 0.947), while all eleven weighted average alpha coefficients were above the 

generally accepted 0.7 for use in clinical research. Future research on the psychometric 

properties of the PAQ should focus on test-retest reliability as there is currently very little data 

available on the application of the PAQ over time.   
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Introduction 

Over the past two decades, an abundance of empirical research has focussed on the trait 

alexithymia. Alexithymia literally means “a lack of words for mood” and was first introduced 

by American psychoanalysts in the 1970’s (e.g. Sifneos, 1973). This was characterised by a 

person’s inability to describe their feelings or differentiate between them, coupled with a 

distinct focus on external rather than internal experiences (Nemiah, 1984). Emotion processing 

deficits have been a recent focus of empirical research due to alexithymia becoming an 

important transdiagnostic risk factor for a number of clinical pathologies, while it can also 

reduce the effectiveness of some therapeutic intervention strategies (Taylor et al., 1999). Areas 

of research include depression (Honkalampi et al., 2001), anxiety (Zeitlin & McNally, 1993), 

personality disorders (Berenbaum, 1996), eating disorders (Taylor et al., 1996), substance 

abuse (Thorberg et al., 2009) and offending behaviours (Garofalo et al., 2017; Gillespie et al., 

2018). 

Recently, alexithymia has been more explicitly defined as a construct comprised of three 

components: difficulty identifying feelings (DIF), difficulty describing feelings (DDF), and 

externally orientated thinking (EOT) (Preece et al., 2017). Energised by the immediate clinical 

relevance of the construct, a number of measures were developed in an attempt to measure the 

alexithymia construct, including the Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994), 

the Bermond-Vorst Alexithymia Questionnaire (BVAQ) (Vorst & Bermond, 2001) and the 

more recent Perth Alexithymia Questionnaire (PAQ) (Preece, Becerra, Robinson, Dandy, et 

al., 2018). 

The TAS-20 (Bagby et al., 1994) is a 20-item self-report measure of alexithymia. Items are 

designed to measure three subscales (DIF, DDF, and EOT) as well as a total score as an overall 

marker of alexithymia. Although the TAS-20 is the most commonly used measure of 

alexithymia, it has come under scrutiny for the poor internal reliability of its EOT subscale; 

while Cronbach’s Alpha scores of 0.7 or higher are widely considered acceptable for internal 

reliability, the reliability coefficients for the EOT subscale of the TAS-20 have often been 

found to be below 0.6 (Preece, Becerra, Robinson, & Dandy, 2018). The BVAQ (Vorst & 

Bermond, 2001) is a 40-item self-report measure of alexithymia. Items correspond to the 

standard three subscales of alexithymia (DIF, DDF, EOT) as well as two further subscales: 

difficulty fantasising (DFAN) and difficulty emotionalising (DEMO). Previously, DFAN and 
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DEMO had been purported to be further components of the alexithymia construct, but there 

was little statistical support for either (Preece et al., 2017). DFAN and DEMO were found to 

be uncorrelated or negatively correlated with the core subscales (DIF, DDF, EOT) (Preece et 

al., 2017 to Vorst & Bermond, 2001), so the total score for alexithymia in the BVAQ is scored 

without them. Similar to the TAS-20, while the DIF and DDF subscales of the BVAQ meet 

minimum reliability requirements for use in research (Cronbach’s Alpha >0.7) (Vorst & 

Bermond, 2001), EOT has been found to be a less reliable subscale (Bermond et al., 2007). It 

also worth noting that no known studies have reported a reliability of 0.9 for the total 

alexithymia composite score, which is the desired value for clinical decision making (Preece, 

Becerra, Robinson, Dandy, et al., 2018). 

In 2018, Preece and colleagues developed a new tool to measure alexithymia, with the aim of 

meeting their own strict evaluation criteria (Preece, Becerra, Robinson, Dandy, et al., 2018): to 

allow separate DIF, DDF, and EOT subscales to be derived that accounts for emotional valence 

when assessing functioning at the appraisal stage of emotion valuation (i.e., includes items on 

both positive and negative emotions in DIF and DDF subscales). The reason for this is that 

there is evidence to suggest that those with emotional processing deficits process negative and 

positive emotions differently (van der Velde et al., 2013), which has never been accounted for 

in previous tools to measure alexithymia. 

The Perth Alexithymia Questionnaire (PAQ) (Preece, Becerra, Robinson, Dandy, et al., 2018) 

is a 24-item self-report measure of alexithymia. All items comprise a statement designed to 

assess either the DIF, DDF, or EOT component of alexithymia. Respondents answer each item 

on a 7-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree), with higher 

scores indicating higher levels of alexithymia. This differs from previous alexithymia measures 

which used a 5-point Likert scale and there is some evidence to suggest that 7-point scales 

perform better when measuring continuous constructs (e.g. Preston & Colman, 2000). Items 

corresponding to the DIF and DDF components of alexithymia include negatively and 

positively valenced items (e.g. “when I’m feeling bad…” or “when I’m feeling good…”). The 

24-item measure includes an equal number of items that attempt to measure each component 

of alexithymia (eight items for each of the DIF, DDF, and EOT subscales) including four 

positively and negatively valenced items in each of the DIF and DDF subscales. This allows 

the PAQ to have five separate subscales; positively-valenced difficulty identifying feelings (P-

DIF), negatively-valenced difficulty identifying feelings (N-DIF), positively-valenced 
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difficulty describing feelings (P-DDF), negatively-valenced difficulty describing feelings (N-

DDF), and externally oriented thinking (EOT). In addition to these, the PAQ was designed for 

the subscales to be combined into theoretically meaningful composite scores. As well as a total 

score for alexithymia (ALEXI, 24 items), the PAQ can sum across negatively and positively-

valenced items to achieve an overall DIF score (G-DIF, 8 items), overall DDF score (G-DDF, 

8 items), combine the positively valenced subscales to create a positive-difficulty appraising 

feelings composite (P-DAF, 8 items), combine the negatively valenced subscales to create a 

negative-difficulty appraising feelings composite (N-DAF, 8 items), while the P-DAF and N-

DAF composites can be combined to create a general-difficulty appraising feelings composite 

(G-DAF, 16 items).  

The purpose of this study was to provide a meta-analytic review of the reliability of the PAQ 

based on the current literature that has examined the psychometric properties of the PAQ. The 

present study analyses reliability coefficients that pertain to both internal consistency and test–

retest reliability, and thus comment on the diagnostic utility of the PAQ.  

Methods 

Identifying primary studies 

Search of electronic databases 

An electronic search was conducted in November 2022 using Ovid (MEDLINE, EMBASE, 

PsycINFO). This was updated in January 2023. There was no date limit for identified articles, 

however only those in English language were considered due to the inability to accurately 

translate foreign language papers. Search terms (and their derivatives) focused on the variables 

of interest; “psychometric properties” of the “Perth Alexithymia Questionnaire”. See Table 1. 

The reference list of included articles and key papers within the field were examined for further 

relevant publications. 

Table 1. Search terms 

Construct Free Text Search Terms Method of Search Limits 

Perth Alexithymia 
Questionnaire 

“Perth Alexithymia Questionnaire” 
“PAQ” 
 

Free search terms 
All search terms 
combined with OR  

Peer reviewed 
articles 
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Construct Free Text Search Terms Method of Search Limits 
 
Psychometric properties 

 
“Reliability” 
“Test Reliability” 
“Test-Retest Reliability” 
“Interrater Reliability” 
“Statistical Reliability” 
“Confirmatory Factor Analysis” 
“Factor Structure” 
“Psychometric*” 
“Internal Consistency” 
“Alpha” or “Cronbach*” 

 
 
The two constructs 
were combined with 
AND 
 
 
 

 

Inclusion criteria 

The main inclusion criteria for this review was that the article must report the psychometric 

properties of the PAQ in a novel sample, while reporting the Cronbach’s Alpha value for the 

five PAQ subscales (P-DIF, N-DIF, P-DDF, N-DDF, EOT) and the total alexithymia score 

(ALEXI) at a minimum (some articles may report alpha values for remaining composite 

scores). As the PAQ is a relatively newly developed questionnaire, with much of the 

alexithymia literature having used other scales (such as the TAS-20), the inclusion criteria for 

this review were kept broad in order to maximise the chance of identifying relevant studies. No 

restrictions were placed on disorder, setting, country of origin, type of methodology, purpose 

of study, or timeframe. Full inclusion/exclusion criteria are detailed in Table 2, with Figure 1 

depicting the flow diagram of how the inclusion was applied to the systematic search. 

Table 2. Inclusion criteria 

Inclusion criteria Justification 

Psychometric properties 

The study must explore the psychometric properties of 

the 24-ITEM PAQ and, at a minimum, reported the 

reliability of the total and subscale scores. 

 

Administration 

 

The reliability of the PAQ is the focus of this review. 

The scale can be delivered in any capacity as described 

by the original author, including face-face or online 

 

The PAQ was developed prior to covid-19, while many reliability 

studies took place during the pandemic, meaning administration 

was often online. This is considered adequate by the authors and 

warrant inclusion in this review. 

 

The entire scale must have been delivered and 

completed in one sitting by the participant. 

 

This is how the scale was designed to be delivered and variations of 

this method would influence the reliability of the measure which 

may affect the outcome of the review. 
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Inclusion criteria Justification 

Participant focus and characteristics 

No restrictions on participant language, gender, 

education, or demographics. Age restricted to an 18+ 

adult population. 

 

 

This review aimed to explore the reliability of the PAQ across all 

available population groups where the questionnaire has been 

delivered. However, restriction placed on age due to the potential 

developmental differences for processing emotions in younger 

people. 

Outcome data and study design 

No restriction on study size or design, providing 

presented results are not reproduced or manufactured 

from previous published work or participant pool. 

 

 

Unique data from studies without use of overlapping data will be 

used to ensure that the overall reliability is calculated without 

overwhelming influence from individual study data. 

The studies are required to report at minimum the total 

‘ALEXI’ alexithymia reliability value, and reliability 

values for each of the five subscales. 

 

This will ensure that, at a minimum, the reliability of the Total PAQ 

score, as well as its subscales, will be analysed in this review. 

Type of article 

The following article types were excluded: meta-

analysis/theoretical papers/ reviews/commentaries/ 

clinical guidance/qualitative papers  

 

These articles do not provide the reliability data needed for this 

meta-analysis.  

 

The application of these inclusion criteria to the search results is provided in figure 1. 
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Figure 1. Flow diagram of the application of the inclusion criteria to the results of this systematic search 

Data Extraction 

The data was extracted by the corresponding author. The following data were extracted from 

included studies: authors; year of publication; measurement properties evaluated: internal 

reliability, and/or test-retest reliability, number of items, sample size; study recruitment 

strategy; and participant demographics.  

It is expected that internal reliability of the PAS will be reported in the form of a Cronbach’s 

alpha values for internal reliability Pearson’s correlation coefficient for test-retest reliability. If 

internal reliability and/or test-retest reliability were reported in another form (i.e., non-

parametric correlations or averaged inter-item correlations) these were transformed into the 

expected form prior to analysis. 
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Study Design Hierarchy 

Numerical quality weightings were used for each study to evaluate the study design (Table 3.) 

and to account for methodological flaws and biases to the data (Table 4). 

Table 3. Study design hierarchy 

 Score Description 
Psychometric study 10 The study that was designed to assess the psychometric properties of the PAQ 

in greater than 50 participants 
 

Other Study 0 Reported psychometric properties in a unique sample but the study was 
designed to address another question OR study that was designed to assess 
the psychometric properties of the PAQ but in less than 50 participants. 

An “Overall Quality Index” percentage was calculated for each study based on study design 

(psychometric study vs other) and risk of bias scores (see below). This value was then 

expressed as a percentage of the maximum possible score (i.e., a psychometric study with 

greater than 50 participants and no identified risk bias).  Studies that fell below 75% quality 

were to be removed from this review. 

Risk of bias assessment 

The risk of bias quality framework to asses any risk of bias within the extracted literature, were 

adapted from existing risk of bias frameworks including The Cochrane Collaboration Risk of 

Bias Tool (Higgins et al., 2011) and the Risk of Bias Assessment Tool for Nonrandomised 

Studies (Kim et al., 2013). As reported by Higgins, when assessing bias, studies should 

operationalise general quality criteria to be specific and suitable for the particular biases 

expected from the literature under review. As such, risk of bias was assessed through seven 

domains applicable to this review: selection bias; performance bias; measurement fidelity; 

detection bias; statistical bias; reporting bias; generalisability (see Table 4). Domains were 

rated as either low, unclear or high risk using the criteria described in Table 5). 

Table 4. Risk of bias quality framework 

Domain Details Risk of Bias 
Selection bias Selection bias occurs when there is 

a systematic difference between the 
characteristics of those selected for 
the study and those who are not. 
 
Have the selection method and 
characteristics of participants been 
described adequately? 
 

High Risk – No method of how participants were 
selected, or characteristics of participants are described. 
 
Unclear Risk – The characteristics of the study 
population are not clearly or fully reported. This includes 
age range, education years, socioeconomic status, 
ethnicity, where participants were recruited from (how). 
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Domain Details Risk of Bias 
 Low Risk - The characteristics of the study population 

are clearly described and without evidence of bias. 
Performance 
bias 

Performance bias may occur 
through participants completing 
measures differently due to social 
desirability, as well as other factors 
such as incentives to participate. 
Were these adequately controlled 
for? 
 

High Risk- Clear evidence of performance bias 
 
Low Risk- No obvious internal or external incentives to 
complete the PAQ in a particular way.  

Measurement 
Fidelity 
 
 

Was the delivery of the test 
sufficiently well described that it 
could be replicated? Were 
procedures in place to assess the 
fidelity of the administered test? 
Was the delivery of the test 
completed in an acceptable way as 
per the recommendations of the 
test’s author’s? 

High Risk – No mention of processes used to ensure 
fidelity. No description of application of test. 
 
Unclear Risk – Unclear if study protocol was followed. 
Training of those delivering the intervention not 
reported. This included where the procedure wasn’t 
reported - not clear whether the test was administered 1-
2-1 or in group, at home or in a different setting. 
 
Low Risk - Test delivery and completion described and 
adequate adherence to the test author's recommendations 
demonstrated. 
Valid test application conducted by someone with 
suitable experience. 
 

Detection bias Was the PAQ delivered in its 
original or agreed format? Was the 
scoring of the test completed as per 
the author’s recommendations 
(matrix)? 
 
 
 
 
 

High Risk – Major alterations to the test, including 
wording and/or scoring matrix. Combined with or 
amalgamated with a different test 
 
Unclear Risk – Minor changes made to the wording of 
questions to changes made to the scoring matrix (i.e. 
changed from 5-point to 3-point scale) to changes to 
questions due to translation. 
 
Low Risk - Test administered in its original or agreed 
format and scored following the recommended matrix. 

Statistical bias Bias resulting from the 
(inappropriate) statistical treatment 
of the data. 
 
 
 
 

High Risk – Analysis does not produce a Cronbach’s 
Alpha value. 
 
Unclear Risk – A variation or alternative value is 
provided in place of a Cronbach’s Alpha value. 
 
Low Risk - Analysis as expected to produce a Cronbach 
alpha 
 

Reporting bias Is there evidence of selective 
outcome reporting? 
  
Are there measures that have not 
been reported in the results that 
have been mentioned in the method 
section?  

High Risk- Not reported Cronbach's Alpha value for the 
PAQ. 
 
Unclear Risk- Not all descriptive statistics are presented. 
Values not presented for the total and all sub-scales. 
 
Low Risk- Reported Cronbach's Alpha values for all 
sub-scales and Total test. 
 

Generalisability Can the results be applied to other 
populations groups or settings 
based on the sample used? 

High risk – Small sample with or without idiosyncratic 
features (<20 per group). 
 
Unclear risk - Sufficient sample for generalisation but 
with some idiosyncratic feature (> 20 per group). Sample 
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Domain Details Risk of Bias 
taken from only one population group (i.e. students) with 
attempts to generalise to entire population. 
 
Low risk- Sufficient sample for generalisation and 
representative of target population (>20 per group) 

The application of the risk of bias criteria to the included studies is shown in Table 5, which 

also reports an overall quality index. This index was calculated by first assigning a numerical 

weighting according to the methodological rigour of the study’s overall design (Table 3). A 

total risk of bias score was then calculated by summing the seven risks of bias domains (low 

risk = 2 points, unclear risk 1 point, high risk = 0 points) such that the total risk of bias score 

could vary between 0 and 14 points. The study design score and the total risk of bias score were 

then summed and the overall quality index for each study was expressed as a percentage of the 

theoretical maximum score (i.e., the highest quality design without risk of bias). 

Table 5. Risk of bias ratings 

Study N 

Se
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n.
B

ia
s 

Pe
rf
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m

an
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.B
ia

s 

Tr
ea
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t.F
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ity

 

D
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ec
tio

n.
B
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s  

St
at
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s 

R
ep

or
tin

g.
B

ia
s  

G
en

er
al

is
ab

ili
ty

 

O
ve

ra
ll 

Q
ua

lit
y 

In
de

x 

Preece et al. (study 1) 2018 231 Low risk Low risk Low risk Low risk Low risk Low risk 

Unclear 

risk 95.83% 

Preece et al. (study 2) 2018 748 Low risk Low risk Low risk Low risk Low risk Low risk 

Unclear 

risk 95.83% 

Preece et al. 2020a 675 Low risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 91.67% 

Preece et al. (sample 1) 2020b 148 Low risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 91.67% 

Preece et al. (sample 2) 2020b 103 Low risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 91.67% 

Greene et al. (No NSSI) 2020 373 
Unclear 

risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 87.50% 

Greene et al. (NSSI) 2020 267 
Unclear 

risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 87.50% 

Greene et al. (low risk) 2020 370 
Unclear 

risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 87.50% 

Greene et al. (high risk) 2020 270 
Unclear 

risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 87.50% 

Asl et al. 2020 254 
Unclear 

risk Low risk High risk Low risk Low risk Low risk 

Unclear 

risk 83.33% 

Becerra et al. 2021 370 
Unclear 

risk Low risk 

Unclear 

risk 

Unclear 

risk Low risk Low risk 

Unclear 

risk 83.33% 

Lashkari et al. 2021 429 
Unclear 

risk Low risk 

Unclear 

risk Low risk Low risk Low risk 

Unclear 

risk 87.50% 

Chan et al. (Singaporean) 

2022 434 Low risk Low risk Low risk Low risk Low risk Low risk 

Unclear 

risk 95.83% 

Chan et al. (Australian) 2022 489 Low risk Low risk Low risk Low risk Low risk Low risk 

Unclear 

risk 95.83% 
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Selection Bias 

Overall, selection bias represented the second largest cause of risk, with seven studies rated as 

demonstrating an unclear risk of bias. The main reason for this was studies not adequately 

reporting the characteristics of their study population, for example not reporting years of 

education. Without key information such as years of education and socioeconomic status, there 

is the possibility that a selection bias could have influenced the reliability of the measurement 

of the PAQ scale for the given study. 

Performance bias 

Performance bias only included the option to be rated as high or low risk, based on whether or 

not there was any evidence of an incentive for participants to complete the PAQ, or any other 

variable that might result in social desirability effects. No studies indicated any such risk, with 

all studies utilising voluntary participation without the use of incentives. 

Measurement fidelity 

Measurement fidelity represented the largest potential cause of risk in measuring the PAQ, 

with nine studies rated as unclear risk, and one study as high risk.  The main cause of this was 

inadequate explanation of the administration procedure. One study (Asl et al., 2020) included 

no description of the application of the test, thus prompting a high-risk rating, while only two 

papers (Preece et al., 2018; Chan et al., 2022) reported whether the questionnaire was 

administered online or face-to-face. 

Detection bias 

All studies, with the exception of one (Becerra et al., 2021), were rated as having low detection 

bias as there was no evidence that the PAQ was delivered in a way that differed from its original 

intention. Becerra and colleagues (2021) translated the original PAQ into Spanish and reported 

needing to make ‘minor modifications’ as a result of translational difficulties. Without further 

clarification, this study was rated as having unclear risk of detection bias.  

Statistical and reporting bias 

All studies were rated as demonstrating a low risk of both statistical and reporting bias, which 

was due to the primary studies all reporting a Cronbach’s Alpha value for the reliability of the 



DClinPsy Research Thesis 2023 

 
18 

scale and its subtests, with no variations on reporting method (i.e., no different statistical 

measure of reliability other than Cronbach’s alpha). 

Generalisability 

All 14 studies were rated as demonstrating an unclear risk of bias for generalisability. The main 

reasons for this were that the majority of studies only included university staff or students as 

participants, or selected a distinct group of participants due to the intended nature of the study 

(i.e. assessing the psychometric properties of the PAQ in a given population). 

Summary 

Overall, the level of bias demonstrated by the studies included in this review was low. There 

was only one study which demonstrated a high risk of bias in any domain (Asl, et al., 2021). 

Notably there was a particularly high number of studies demonstrating unclear risk of 

measurement fidelity and there was a lack of heterogeneity amongst participants in sample 

populations leading to unclear risk of bias in generalisability. However, results from this meta-

analysis should be an accurate representation of the current research literature and the 

Cronbach’s alpha values achieved by the total, subscale and composites of the PAQ. 

Results 

Internal Consistency of the PAQ subscales 

The 24-item PAQ has equal numbers of items (eight) pertaining to each component of the 

alexithymia construct (DIF, DDF, EOT). DIF and DDF are further grouped into positive and 

negatively valenced items, resulting in five subscales (P-DIF, N-DIF, P-DDF, N-DDF, EOT). 

The internal consistency of the five subscales is presented below. 

Selection of the overall meta-analytic model 

Selecting an appropriate model for meta-analysis is essential in ensuring that the following 

statistics are estimated correctly. Under the fixed-effect model it is assumed that there is one 

true effect size that underlies all the studies in the analysis, and that all differences in observed 

effects are entirely due to sampling error, while under the random-effects model the study level 
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effect sizes may differ due to the idiosyncratic constitution of the individual studies (e.g., 

variation in participant characteristics, measures, study design and other study level factors).  

The distribution of primary study effects is shown in Figure 2, for the fixed effects model and 

the random effects model with between studies variance (tau2) was calculated using the 

DerSimonian-Laird estimator.  

 

Figure 2. QQ plot of the distribution of alpha coefficients within the included studies 

As can be seen from Figure 2, there is clear evidence of non-normality in the distribution of 

alpha coefficients when using the fixed effects model, however, this non normality is largely 

absent when using the random effects model in which between studies variation was estimated 

using the DerSimonian-Laird method. Therefore, this suggests the use of the random effects 

model, and the DerSimonian-Laird estimate of between studies variation, as the most 

appropriate method for the calculation of the weighted average internal consistency coefficient. 

The omnibus test of the PAQ subscales 

The alpha coefficients of the PAQ subscales reported in each of the studies are shown in Table 

6. There were 14 studies reporting a total of 5161 participants for each of the subscales. 

Participants were selected from a range of populations as the intention of some studies was to 

test the reliability of the PAQ in a specific population (e.g. a Spanish population). Study 

participants were predominantly female, with almost all samples reporting higher percentages 

of females recruited. Ages ranged from 18 to 85, though the mean age for most studies was 

less than 30 years of age, while the highest level of qualification for the majority of participants 

was high school. Study samples came from a range of geographical locations including Spain, 

Australia, Singapore and the United States.  
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Table 6: Study level alpha coefficients for the subscales of the PAQ 

  Alpha Coefficient 95%-CI Percent weighting in REM 
EOT    
 Preece et al. (study 1) 0.9 0.8804 to 0.9196 1.5 
 Preece et al. (study 2) 0.9 0.8892 to 0.9108 1.5 
 Preece et al. 0.88 0.8663 to 0.8937 1.5 
 Preece et al. (sample 1) 0.89 0.8630 to 0.9170 1.4 
 Preece et al. (sample 2) 0.89 0.8576 to 0.9224 1.3 
 Greene et al. (No NSSI) 0.93 0.9192 to 0.9408 1.5 
 Greene et al. (NSSI) 0.91 0.8936 to 0.9264 1.5 
 Greene et al. (low risk) 0.91 0.8961 to 0.9239 1.5 
 Greene et al. (high risk) 0.93 0.9173 to 0.9427 1.5 
 Asl et al. 0.85 0.8220 to 0.8780 1.4 
 Becerra et al. 0.92 0.9076 to 0.9324 1.5 
 Lashkari et al. 0.85 0.8285 to 0.8715 1.4 
 Chan et al. (Singaporean) 0.88 0.8629 to 0.8971 1.5 
 Chan et al. (Australian) 0.9 0.8866 to 0.9134 1.5 
N-DDF    
 Preece et al. (study 1) 0.9 0.8788 to 0.9212 1.4 
 Preece et al. (study 2) 0.91 0.8995 to 0.9205 1.5 
 Preece et al. 0.86 0.8427 to 0.8773 1.5 
 Preece et al. (sample 1) 0.91 0.8862 to 0.9338 1.4 
 Preece et al. (sample 2) 0.85 0.8022 to 0.8978 1.1 
 Greene et al. (No NSSI) 0.91 0.8950 to 0.9250 1.5 
 Greene et al. (NSSI) 0.91 0.8923 to 0.9277 1.5 
 Greene et al. (low risk) 0.91 0.8950 to 0.9250 1.5 
 Greene et al. (high risk) 0.93 0.9163 to 0.9437 1.5 
 Asl et al. 0.84 0.8077 to 0.8723 1.3 
 Becerra et al. 0.86 0.8366 to 0.8834 1.4 
 Lashkari et al. 0.87 0.8499 to 0.8901 1.4 
 Chan et al. (Singaporean) 0.87 0.8500 to 0.8900 1.4 
 Chan et al. (Australian) 0.9 0.8855 to 0.9145 1.5 
N-DIF    
 Preece et al. (study 1) 0.87 0.8425 to 0.8975 1.4 
 Preece et al. (study 2) 0.89 0.8771 to 0.9029 1.5 
 Preece et al. 0.87 0.8540 to 0.8860 1.5 
 Preece et al. (sample 1) 0.89 0.8609 to 0.9191 1.3 
 Preece et al. (sample 2) 0.91 0.8813 to 0.9387 1.4 
 Greene et al. (No NSSI) 0.91 0.8950 to 0.9250 1.5 
 Greene et al. (NSSI) 0.91 0.8923 to 0.9277 1.5 
 Greene et al. (low risk) 0.91 0.8950 to 0.9250 1.5 
 Greene et al. (high risk) 0.91 0.8924 to 0.9276 1.5 
 Asl et al. 0.86 0.8318 to 0.8882 1.4 
 Becerra et al. 0.86 0.8366 to 0.8834 1.4 
 Lashkari et al. 0.83 0.8037 to 0.8563 1.4 
 Chan et al. (Singaporean) 0.88 0.8615 to 0.8985 1.5 
 Chan et al. (Australian) 0.88 0.8626 to 0.8974 1.5 
P-DDF    
 Preece et al. (study 1) 0.91 0.8910 to 0.9290 1.5 
 Preece et al. (study 2) 0.9 0.8883 to 0.9117 1.5 
 Preece et al. 0.85 0.8315 to 0.8685 1.5 
 Preece et al. (sample 1) 0.86 0.8229 to 0.8971 1.2 
 Preece et al. (sample 2) 0.9 0.8682 to 0.9318 1.3 
 Greene et al. (No NSSI) 0.88 0.8601 to 0.8999 1.4 
 Greene et al. (NSSI) 0.9 0.8803 to 0.9197 1.5 
 Greene et al. (low risk) 0.89 0.8716 to 0.9084 1.5 
 Greene et al. (high risk) 0.9 0.8804 to 0.9196 1.5 
 Asl et al. 0.76 0.7116 to 0.8084 1.1 
 Becerra et al. 0.84 0.8133 to 0.8667 1.4 
 Lashkari et al. 0.87 0.8499 to 0.8901 1.4 
 Chan et al. (Singaporean) 0.86 0.8384 to 0.8816 1.4 
 Chan et al. (Australian) 0.97 0.9656 to 0.9744 1.6 
P-DIF    
 Preece et al. (study 1) 0.88 0.8546 to 0.9054 1.4 
 Preece et al. (study 2) 0.89 0.8771 to 0.9029 1.5 
 Preece et al. 0.87 0.8540 to 0.8860 1.5 
 Preece et al. (sample 1) 0.85 0.8103 to 0.8897 1.2 
 Preece et al. (sample 2) 0.93 0.9077 to 0.9523 1.4 
 Greene et al. (No NSSI) 0.88 0.8601 to 0.8999 1.4 
 Greene et al. (NSSI) 0.92 0.9043 to 0.9357 1.5 
 Greene et al. (low risk) 0.9 0.8833 to 0.9167 1.5 
 Greene et al. (high risk) 0.91 0.8924 to 0.9276 1.5 
 Asl et al. 0.82 0.7837 to 0.8563 1.3 
 Becerra et al. 0.83 0.8016 to 0.8584 1.4 
 Lashkari et al. 0.82 0.7921 to 0.8479 1.4 
 Chan et al. (Singaporean) 0.86 0.8384 to 0.8816 1.4 
 Chan et al. (Australian) 0.87 0.8511 to 0.8889 1.5 

As can be seen from Table 6, all reported alpha coefficients for the subscales of the PAQ were 

above the minimum acceptable value of 0.70 for use in clinical research. The lowest reported 
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alpha coefficient was 0.76 for P-DDF (Asl et al., 2020). A random effects models was 

calculated using the generic inverse variance method. The weighted average alpha coefficients 

and associated measures of heterogeneity for the subscales of the PAQ are shown in Table 7 

and the study level effects are reported in Figure 4.  

Table 7: Weighted average alpha coefficients and associated measures of heterogeneity for the subscales of the PAQ 

 

Number 
of 
studies 

Weighted 
Average 
Alpha 95%-CI tau^2 tau Q I^2 

G-EOT 14 0.8974 0.8854 to 0.9094 0.0004 0.0209 106.69 87.80% 
N-DDF 14 0.8907 0.8777 to 0.9037 0.0005 0.0223 93.57 86.10% 
N-DIF 14 0.8855 0.8738 to 0.8972 0.0004 0.0196 66.43 80.40% 
P-DDF 14 0.8793 0.8485 to 0.9101 0.0033 0.0574 651.2 98.00% 
P-DIF 14 0.8759 0.8601 to 0.8917 0.0008 0.0277 108.09 88.00% 

As can be seen from Table 7, each of the weighted average alpha coefficients exceeded the 

minimum acceptable value of 0.70. However, a high level of heterogeneity between the 

included studies was also observed for each of the subscales. This suggests that the estimates 

of internal consistency in the included studies may be biased by the presence of uncontrolled 

or confounding factors. Therefore, the focus of the subsequent analyses will be upon the 

identification of the sources of heterogeneity. The studies contributing to each of the PAQ 

subscales is shown in Figure 3. 
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Figure 3. Forest plot of alpha coefficients for the subscales of the PAQ 

The impact of influential studies 

Some study level effects may be quite discrepant from the meta analytics synthesis, and due to 

this discrepancy may be disproportionately influential on the weighted average effect size. The 
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impact of disproportionately influential studies was assessed using a “leave-one-out” analysis, 

in which the random effects model was calculated with each of the included studies removed 

in turn, while the change in weighted average effect size (i.e., influence) and the change in 

heterogeneity (i.e., discrepancy) was recorded for each of the five subscales. The result of this 

“leave-one-out” analysis is presented in the Baujat plots (Baujat et al., 2002) in Figure 4. 

 
         Externally oriented thinking.                             Difficulty describing negative feelings. 

 
Difficulty identifying negative feelings.                                      Difficulty describing positive feelings. 

 
Difficulty identifying positive feelings. 

Figure 4. Baujat diagnostic plot of sources of heterogeneity. The vertical axis reports the influence of the study on the 
overall effect and the horizontal axis reports the discrepancy of the study with the rest of the literature. 

For the externally oriented thinking subscale (G-EOT), the Baujat plot suggested two studies 

(Asl et al., 2021; Lashkari et al., 2021) were influential on the overall meta-analytic result and 

were discrepant from the main body of literature. When Lashkari and colleagues (2021) paper 

was omitted from the analysis the average alpha coefficient changed to 0.8924 (95% CI 
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0.8791;0.9057) and when Asl and colleagues (2021) paper was omitted the average alpha 

coefficient change to 0.8939 (95% CI 0.8813;0.9065). These papers were re-examined with a 

view to removal from the meta-analysis if substantial risk of bias was identified. However, no 

such bias could be identified and the overall conclusions of the meta-analysis remained the 

same with or without the inclusion of these papers.  

For the difficulty describing negative feelings subscale (N-DDF), three studies (Asl et al., 2021 

to Lashkari et al., 2021; Preece et al., 2020a) were shown to be influential on the overall meta-

analytic result. When Asl and colleagues (2021) paper was omitted from the analysis the 

average alpha coefficient changed to 0.9005 (95%CI 0.8888 to 0.9121); when Lashkari and 

colleagues (2021) paper was omitted the average alpha coefficient change to 0.9012 (95%CI 

0.8901 to 0.9123) and when Preece and colleagues (2020a) paper was omitted the average 

alpha coefficient changed to 0.8989 (95%CI 0.8867 to 0.9112). However, again, the overall 

conclusions of the meta-analysis remained the same with or without the inclusion of these 

papers.  

For the difficulty identifying negative feelings subscale (N-DIF), the Baujat plot suggested one 

study (Lashkari et al., 2021) was influential on the overall meta-analytic result and was 

discrepant from the main body of literature. When Lashkari and colleagues (2021) paper was 

omitted from the analysis the average alpha coefficient changed to 0.8895 (95%CI 0.8792 to 

0.8999). This paper was re-examined with a view to removal from the meta-analysis if 

substantial risk of bias was identified, however no such bias could be identified and the overall 

conclusions of the meta-analysis remained the same with or without the inclusion of this paper.  

For the difficulty describing positive feelings subscale (P-DDF), the Baujat plot suggested two 

studies (Chan et al., 2022 Australian sample; Asl et al., 2021) were influential on the overall 

meta-analytic result. When Chan and colleagues (2022) Australian sample was omitted from 

the analysis the average alpha coefficient changed to 0.875 (95%CI 0.8600 to 0.8899) and 

when Asl and colleagues (2021) paper was omitted the average alpha coefficient change to 

0.8874 (95%CI 0.8566 to 0.9181). These papers were re-examined with a view to removal 

from the meta-analysis if substantial risk of bias was identified, however no such bias could be 

identified and the overall conclusions of the meta-analysis remained the same with or without 

the inclusion of these papers.  
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Finally, for the difficulty identifying positive feelings subscale (P-DIF), the Baujat plot 

suggested one study (Lashkari et al.,2021) was influential on the overall meta-analytic result 

and was discrepant from the main body of literature. When Lashkari and colleagues (2021) 

paper was omitted from the analysis the average alpha coefficient changed to 0.8803 (95%CI 

0.8653 to 0.8952). Once again, when removed from the analysis the overall conclusions of the 

meta-analysis remained the same with or without the inclusion of this paper.  

The effect of risk of bias in the primary studies 

In order to assess the impact of study level risk of bias upon heterogeneity, a series of subgroup 

analysis were conducted on the reported alpha coefficients for the risk of bias ratings of “low 

risk” and “any risk” (i.e., unclear risk and high risk of bias combined) for each of the seven 

types of risk of bias.  

Table 8: The effect of risk of bias in the included studies 

 Low Risk Any Risk   
 EFFECT 95% CI k EFFECT 95% CI k X2 P 
Selection bias 0.8871 0.8723 to 0.9019 35 0.8845 0.8745 to 0.8946 35 0.08 0.7792 
Performance bias                                              0.8853 0.8761 to 0.8945 70      
Measurement fidelity 0.8914 0.8719 to 0.9109 20 0.8837 0.8753 to 0.8921 50 0.50 0.4791 
Detection bias                                                    0.8870 0.8775 to 0.8964 65 0.8629 0.8241 to 0.9018 5 1.39 0.2383 
Statistical bias                                                     0.8853 0.8761 to 0.8945 70      
Reporting bias 0.8853 0.8761 to 0.8945 70      
Generalisability     0.8853 0.8761 to 0.8945 70   

None of the areas of risk of bias showed significantly different estimates of internal reliability 

for those studies at low or any risk of bias. Accordingly, adjustment for the risk of bias in the 

primary studies would not result in substantive changes to the conclusions of this review. 

The impact of publication and small study biases 

Publication bias is caused by the tendency for statistically significant results to be published 

and the reticence to publish papers with non-significant results. Small study bias is the tendency 

for studies with smaller sample sizes to show greater variability in their measurement of 

internal consistency. These biases can be identified in a funnel plot, which plots the magnitude 

of the study’s alpha coefficient (i.e., the importance of the study in the synthesis) estimate the 

studies deviation from the meta-analytic average (i.e., the discrepancy of the study within the 

literature). If there is an absence of publication bias, the effects from the studies with small 

sample sizes which show greater variability will scatter more widely at the bottom of the plot 

compared to studies with larger samples at the top which will lie closer to the overall meta-

analytic effect, creating a symmetrical funnel shape. If there is an absence of studies in the area 
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of the plot associated with small sample sizes and non-significant results, then it is likely there 

is some publication bias leading to an overestimation of the true effect. The funnel plot of study 

level alpha coefficients is presented in Figure 5.  

 

Figure 5. Contour enhanced funnel plot of the EFFECT. The 95% confidence interval of the expected distribution of EFFECT 
is shown as an inverted “funnel”. 

As can be seen from Figure 5, there is clear evidence of the previously reported heterogeneity 

within these studies, with more studies than expected reporting both higher and lower alpha 

coefficients than the meta-analytic weighted average. However, as this data set contains small 

studies reporting results That are significantly below the weighted average alpha, there is 

minimal evidence of publication bias in the distribution of alpha coefficients. Therefore, no 

simulation of an adjustment for publication bias and small study effects was undertaken. 

Orwin (1983) describes the calculation of a failsafe number which calculates the number of 

with non-significant results which would need to be included in the meta-analysis for the 

overall effect to be reduce to a minimally interpretable value. This procedure suggests that 65 

studies with an average effect size of alpha=0.5 would be required to reduce the observed effect 

to alpha=0.7, suggesting that the observed weighted average alpha coefficient are robust to 

studies missing due to publication bias.  
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Internal Consistency of the PAQ composite scores  

The five subscales of the PAQ (results presented above) are, furthermore, designed to be 

combined into a number of theoretically meaningful composite scores (Preece, Becerra, 

Robinson, Dandy, et al., 2018). N-DIF and P-DIF are combined to become G-DIF. N-DDF and 

P-DDF are combined to become G-DDF. N-DIF and N-DDF are combined to become N-DAF. 

P-DIF and P-DDF are combined to become P-DAF. N-DAF and P-DAF (effectively N-DIF, 

N-DAF, P-DIF and P-DAF) are combined to become G-DAF. Lastly all five subscales can be 

combined into a total score alexithymia composite (ALEXI). The internal consistency of the 

composite scales is presented below. 

Selection of the overall meta-analytic model 

The distribution of primary study alpha coefficient for the composite subscales is shown in 

Figure 6, for the fixed effects model and the random effects model where between studies 

variance (tau2) was calculated using the DerSimonian-Laird estimator.  

 

Figure 6. QQ plot of the distribution of alpha coefficients within the included studies. 

 As can be seen from Figure 6, there is clear evidence of non-normality in the distribution of 

alpha coefficients when using the fixed effects model, however, this non normality is largely 

absent when using the random effects model in which between studies variation was estimated 

using the DerSimonian-Laird method. Therefore, this indicates that the use of the use of the 

random effects model and the DerSimonian-Laird estimate is an appropriate method for the 

calculation of the weighted average internal consistency coefficient. 
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The omnibus test of the PAQ composite scores 

The alpha coefficients of the composite scores of the PAQ reported in each of the included 

studies are shown in Table 9. Not all studies reported results for PAQ composites, with 10 

studies reporting a total of 3881 participants for general alexithymia (ALEXI) and 7 studies 

reporting a total of 3376 participants for the rest of the composite scores. 

Table 9: Study level alpha coefficients for the subscales of the PAQ 

Study Effect Std.Er 95% Confidence interval Weight(random) 

 ALEXI     

Preece et al. (study 1) 2018  0.95 0.004773 0.9406 to 0.9594 2556 

Preece et al. (study 2) 2018  0.96 0.002116 0.9559 to 0.9641 2682 

Preece et al. 2020a  0.95 0.002784 0.9445   0.9555 2658 

Preece et al. (sample 1) 2020b  0.96 0.004782 0.9506 to 0.9694 2555 

Preece et al. (sample 2) 2020b  0.95 0.007187 0.9359 to 0.9641 2380 

Asl et al. 2021  0.91 0.00819 0.8939 to 0.9261 2296 

Becerra et al. 2021  0.94 0.004518 0.9311 to 0.9489 2572 

Lashkari et al. 2021  0.94 0.004195 0.9318 to 0.9482 2590 

Chan et al. (Singaporean) 2022  0.95 0.003475 0.9432 to 0.9568 2628 

Chan et al. (Australian) 2022  0.95 0.003273 0.9436 to 0.9564 2637 

G-DAF     

Preece et al. (study 1) 2018  0.95 0.004826 0.9405 to 0.9595 2553 

Preece et al. (study 2) 2018  0.96 0.002139 0.9558 to 0.9642 2681 

Preece et al. 2020a  0.95 0.002815 0.9445 to 0.9555 2657 

Becerra et al. 2021  0.93 0.00533 0.9196 to 0.9404 2520 

Lashkari et al. 2021  0.94 0.004241 0.9317 to 0.9483 2588 

Chan et al. (Singaporean) 2022  0.94 0.004216 0.9317 to 0.9483 2589 

Chan et al. (Australian) 2022  0.94 0.003971 0.9322 to 0.9478 2603 

G-DDF     

Preece et al. (study 1) 2018  0.92 0.007993 0.9043 to 0.9357 2313 

Preece et al. (study 2) 2018  0.93 0.003875 0.9224 to 0.9376 2608 

Preece et al. 2020a  0.9 0.005828 0.8886 to 0.9114 2485 

Becerra et al. 2021  0.87 0.010245 0.8499 to 0.8901 2112 

Lashkari et al. 2021  0.9 0.007316 0.8857 to 0.9143 2370 

Chan et al. (Singaporean) 2022  0.89 0.008001 0.8743 to 0.9057 2312 

Chan et al. (Australian) 2022  0.91 0.006166 0.8979 to 0.9221 2460 

G-DIF     

Preece et al. (study 1) 2018  0.9 0.009991 0.8804 to 0.9196 2136 

Preece et al. (study 2) 2018  0.92 0.004428 0.9113 to 0.9287 2577 

Preece et al. 2020a  0.91 0.005245 0.8997 to 0.9203 2526 

Becerra et al. 2021  0.87 0.010245 0.8499 to 0.8901 2112 

Lashkari et al. 2021  0.88 0.00878 0.8628 to 0.8972 2245 

Chan et al. (Singaporean) 2022  0.89 0.008001 0.8743 to 0.9057 2312 

Chan et al. (Australian) 2022  0.9 0.006851 0.8866 to 0.9134 2407 

N-DAF     

Preece et al. (study 1) 2018  0.93 0.006993 0.9163 to 0.9437 2396 

Preece et al. (study 2) 2018  0.94 0.003321 0.9335 to 0.9465 2635 

Preece et al. 2020a  0.92 0.004662 0.9109 to 0.9291 2563 

Becerra et al. 2021  0.92 0.006305 0.9076 to 0.9324 2450 

Lashkari et al. 2021  0.91 0.006585 0.8971 to 0.9229 2428 
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Study Effect Std.Er 95% Confidence interval Weight(random) 

Chan et al. (Singaporean) 2022  0.93 0.005092 0.9200 to 0.9400 2536 

Chan et al. (Australian) 2022  0.93 0.004796 0.9206 to 0.9394 2555 

P-DAF     

Preece et al. (study 1) 2018  0.93 0.006993 0.9163 to 0.9437 2396 

Preece et al. (study 2) 2018  0.94 0.003321 0.9335 to 0.9465 2635 

Preece et al. 2020a  0.92 0.004662 0.9109 to 0.9291 2563 

Becerra et al. 2021  0.9 0.007881 0.8846 to 0.9154 2323 

Lashkari et al. 2021  0.91 0.006585 0.8971 to 0.9229 2428 

Chan et al. (Singaporean) 2022  0.92 0.005819 0.9086 to 0.9314 2486 

Chan et al. (Australian) 2022  0.93 0.004796 0.9206 to 0.9394 2555 

As can be seen from Table 9, all reported alpha coefficients for the composites of the PAQ 

were above the minimum acceptable value of 0.70 for use in clinical research. A random effects 

models was calculated using the generic inverse variance method. The weighted average alpha 

coefficients and associated measures of heterogeneity for the composite scores of the PAQ are 

shown in Table 10 and the study level effects are reported in Figure 8.  

Table 10: Weighted average alpha coefficients and associated measures of heterogeneity for the composite scales of the PAQ 

 

Number 

of studies 

Weighted 

Average 

Alpha 95%-CI tau^2 tau Q I^2 

ALEXI 10 0.9474 0.9412 to 0.9536 <0.0001 0.0089 59.78 84.90% 

G-DAF 7 0.9448 0.9367 to 0.9528 0.0001 0.01 53.34 88.80% 

G-DDF 7 0.9038 0.8893 to 0.9184 0.0003 0.0183 53.97 88.90% 

G-DIF 7 0.8971 0.8842 to 0.9099 0.0002 0.0156 36.39 83.50% 

N-DAF 7 0.9263 0.9185 to 0.9341 <0.0001 0.009 25.16 76.20% 

P-DAF 7 0.920 0.910 to 0.930 0.0003 0.01  84.00% 

As can be seen from Table 10, each of the weighted average alpha coefficients for the PAQ 

composites exceeded the minimum acceptable value of 0.7. However, a high level of 

heterogeneity between the included studies was also observed for each of the composite scores. 

This suggests that the estimates of internal consistency in the included studies may be biased 

by the presence of uncontrolled or confounding factors. Therefore, the focus of the subsequent 

analyses will be upon the identification of the sources of heterogeneity. The weighted average 

alpha coefficients along with the study level effects are shown in Figure 7.  
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Figure 7. Forest plot of alpha coefficients of the composite scores of the PAQ 

The impact of influential studies 

The impact of disproportionately influential studies was assessed using a “leave-one-out” 

analysis and the results are presented on the Baujat plots (Baujat et al., 2002) in Figure 8 for 

each composite. 
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General Alexithymia                   G-DIF 

 
G-DDF         N-DAF 

 
P-DAF       G-DAF 

Figure 8. Baujat diagnostic plot of sources of heterogeneity. The vertical axis reports the influence of the study on the 
overall effect and the horizontal axis reports the discrepancy of the study with the rest of the literature. 

As can be seen from Figure 8 there were a number of influential studies for each composite 

scale score. As above, these studies were omitted from the analysis and the alpha coefficient 

change was recorded. However, with each omission the overall conclusions of the meta-

analysis remained the same with or without the inclusion of this paper, so no studies were 

considered influential in any composite analysis. 
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The effect of risk of bias in the primary studies 

In order to assess the impact of study level risk of bias upon heterogeneity, a series of subgroup 

analysis were conducted on the reported alpha coefficients for the risk of bias ratings of “low 

risk” and “any risk” (i.e., unclear risk and high risk of bias combined) for each of the seven 

types of risk of bias.  

Table 11: The effect of risk of bias in the included studies 

 Low Risk Any Risk   
 EFFECT 95% CI k EFFECT 95% CI k X2 P 
Selection bias 0.9312 0.9249 to 0.9375 32 0.9105 0.8983 to 0.9228 13 8.65 0.0033 
Performance bias                                              0.9254 0.9195 to 0.9313 45      
Measurement fidelity 0.9307 0.9235 to 0.9379 24 0.9192 0.9096 to 0.9288 21 3.52 0.0608 
Detection bias                                                    0.9281 0.9221 to 0.9341 39 0.9063 0.8851 to 0.9275 6 3.75 0.0527 
Statistical bias                                                     0.9254 0.9195 to 0.9313 45      
Reporting bias 0.9254 0.9195 to 0.9313 45      
Generalisability    0.9254 0.9195 to 0.9313 45   

For composite scores, selection bias evidenced statistically significant difference estimates of 

alpha coefficients, with lower levels of bias being associated with higher estimates of internal 

consistency. Accordingly, adjustment for the risk of bias in the primary studies would not result 

in substantive changes to the conclusions of this review. 

The impact of publication and small study biases 

The funnel plot of study level alpha coefficients for the PAQ composites is presented in Figure 

9.  
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Figure 9. Contour enhanced funnel plot of the EFFECT. The 95% confidence interval of the expected distribution of EFFECT 
is shown as an inverted “funnel”. 

As can be seen from Figure 9, there is, again, clear evidence of the previously identified 

heterogeneity within these data, with more studies than expected reporting both higher and 

lower alpha coefficients than the meta-analytic weighted average. However, as this data set 

contains small studies reporting results significantly below the meta-analytic average, there is 

minimal evidence of publication bias in the distribution of alpha coefficients. Again, no 

simulation of and adjustment for publication bias and small study effects was undertaken. 

Orwin (1983) describes the calculation of a failsafe number which calculates the number of 

with non-significant results which would need to be included in the meta-analysis for the 

overall effect to be reduce to a minimally interpretable value. For the composites, this 

procedure suggests that 51 studies with an average effect size of alpha=0.5 would be required 

to reduce the observed effect to alpha=0.7, suggesting that the observed weighted average alpha 

coefficients are robust to studies missing due to publication bias.  

Test-Retest Reliability 

Only two studies reported test-retest reliability coefficients for the Perth Alexithymia Scale 

(Asl et al., 2021; Lashkari et al., 2021). Given the relative paucity of studies reporting test-

retest reliability, the weighted average coefficient was calculated using the fixed effects model. 

The fixed effects model weighted average test-retest reliability is reported in Table 12.  
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Table 12: Fixed effects model weighted average test-retest reliability and measures of heterogeneity 

 

 

Asl and colleagues (2020) reported test-retest data only for the PAQ subscales and the general 

alexithymia total score, with all demonstrating high test-retest reliability (all alpha coefficients 

above 0.8). Lashkari and colleagues (2021) provided test-retest data for all 11 subscales and 

composites. One of the 11 alpha coefficients (P-DDF) fell below the 0.70 minimum standard 

for use in clinical research.  

Discussion 

The purpose of this review was to synthesise the literature that has examined the psychometric 

properties of the Perth Alexithymia Questionnaire (PAQ) (Preece, Becerra, Robinson, Dandy, 

et al., 2018), namely its internal reliability. The results above demonstrate the reliability of the 

measures subscales and composite scores including a total score for alexithymia. 

The PAQ shows good to excellent internal reliability, both across its subscale and composite 

scores. The lowest subscale weighted average coefficient was P-DIF (0.876), while the highest 

was G-EOT (0.897) (see Table 7 for subscale scores). The lowest composite weighted average 

coefficient was G-DIF (0.897), while the highest was ALEXI (0.947) (see Table 10 for 

composite scores). All eleven weighted average alpha coefficients were above the generally 

accepted 0.7 standard score for use in clinical research, while some composite scores reached 

a level of 0.9 that was aimed for by the original authors (Preece, Becerra, Robinson, Dandy, et 

al., 2018). It has been argued that in order for a measure to be used in clinical decision-making 

 
Asl et al. 

2020 
Lashkar 

et al. 2021 
Weighted Average 

Coefficient 95%-CI 
Heterogeneity 
Q I^2 

Subscales 
P-DIF 0.87 0.71 0.75 0.7057 to 0.7875 10.36 90.30% 
N-DIF 0.93 0.72 0.82 0.7870 to 0.8526 39.31 97.50% 
P-DDF 0.84 0.69 0.72 0.6731 to 0.7621 6.57 84.80% 
N-DDF 0.84 0.71 0.73 0.6894 to 0.7744 5.03 80.10% 
G-EOT 0.88 0.74 0.77 0.7337 to 0.8087 9.28 89.20% 

Composites       
ALEXI 0.86 0.85 0.85 0.8257 to 0.8758 0.04 0.00% 
N-DAF  0.75 0.75 0.7089 to 0.7911 -- -- 
P-DAF  0.76 0.76 0.7203 to 0.7997 -- -- 
G-DAF  0.81 0.81 0.7777 to 0.8423 -- -- 
G-DDF  0.77 0.77 0.7317 to 0.8083 -- -- 
G-DIF  0.76 0.76 0.7203 to 0.7997 -- -- 
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it should achieve an internal reliability score of at least 0.9 (Groth-Marnat, 2009). As such, the 

weighted alpha coefficient for the total scale composite score (ALEXI) demonstrated in this 

review (0.947) could be one of significance for Preece and colleagues. While the 20-item 

Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994) has been the most commonly 

adopted measure of alexithymia, it has been criticised for its poor internal reliability of the 

externally oriented thinking (EOT) subscale (see Preece, Becerra, Robinson, & Dandy, 2018). 

This review demonstrates the PAQ’s superiority in internal reliability generally, and a more 

acceptable weighted-average alpha coefficient of 0.897 for its G-EOT subscale. Although we 

did not conduct a confirmatory factor analysis (CFA) as part of this review, the PAQ’s five-

factor model that accounts for valence-specific factors (N-DIF, P-DIF, N-DDF, P-DDF, G-

EOT) has been shown to be a superior fit than three-factor models of the PAQ (G-DIF,G-DDF, 

G-EOT) and the TAS-20 (DIF, DDG, EOT) (Preece et al., 2020). As such, the PAQ might be 

a more favourable measure for diagnostic utility and use in clinical decision-making. 

Robust associations continue to be observed between alexithymia and variety of 

psychopathologies, including depression (Honkalampi et al., 2001), anxiety (Zeitlin & 

McNally, 1993), personality disorders (Berenbaum, 1996), eating disorders (Taylor et al., 

1996), substance abuse (Honkalampi et al., 2022; Thorberg et al., 2009) offending behaviours 

(Garofalo et al., 2017; Gillespie et al., 2018), sleep problems (Alimoradi et al., 2022) and more. 

Alexithymia is widely regarded as an important transdiagnostic factor in various clinical 

populations, and it is becoming more frequently assessed in clinical settings (Preece et al., 

2022). While historically this has been largely done using the TAS-20 (Bagby et al., 1994), this 

review demonstrates the potentially superior utility of the PAQ given that the TAS-20 has been 

criticised for poor internal reliability of the EOT subscale (Preece, Becerra, Robinson, & 

Dandy, 2018). 

The measurement of alexithymia also has clinical relevance in relation to therapeutic 

intervention. The presence of alexithymia has been shown to be a barrier to therapeutic 

treatment due to the recipients’ inability to communicate emotional states (Ogrodniczuk et al., 

2011). One explanation for this is that the lack of emotion portrayed resulted in a poor 

therapeutic alliance with the therapy professional. This may provide further justification for 

alexithymia to be accurately measured prior to any intended therapeutic intervention delivery.  

However, there is some debate as to whether alexithymia itself is modifiable or a more stable 

personality trait (Cameron et al., 2014). There is some evidence to suggest that when 
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alexithymia has been appropriately identified, interventions that directly targeted alexithymic 

symptoms found significant reductions in alexithymia scores following treatment (Cameron et 

al., 2014). A recent meta-analysis combining study endpoint data showed a statistically 

significant effect of mindfulness-based treatment on alexithymia compared with the control 

group (p=0.010) (Norman et al., 2019). Recent guidelines have been developed to improve the 

therapeutic alliance between therapist and client with alexithymia (Nunes da Silva, 2021), 

which includes an initial assessment of alexithymia, a collaborative case conceptualisation that 

characterises alexithymia as a psychopathology symptom rather than a disorder, and an 

intervention that accounts for difficulties in communication (i.e. ensuring emotional stimuli is 

conveyed through body language and facial expressions, rather than spoken language. 

Ogrodniczuk and colleagues (2005) observed that patients with alexithymia may have poorer 

therapeutic outcomes as their therapists experience them as having less compatibility with the 

therapist or may be perceived as less significant members in group therapy. Recognising this 

as a potential symptom of alexithymia and including this interpersonal cycle in case 

conceptualisation could help to improve therapeutic outcomes. More research, however, is 

needed to assess whether reductions in alexithymic traits or an increase in affect awareness 

lead to better outcomes in psychotherapeutic treatment.  

This is the first meta-analysis of the internal consistency of the Perth Alexithymia 

Questionnaire, and there are a number of limitations to note. Firstly, the number of studies 

explicitly investigating the psychometric properties of the PAQ is limited, most likely as the 

PAQ is a very recently developed measure. This study included a relatively modest sample size 

across 14 samples from eight empirical papers all of which were designed to assess the 

psychometric properties of the Perth Alexithymia Questionnaire. Is this questionnaire becomes 

more widely used it is expected that studies will report psychometric properties from samples 

that were collected in the service of other research needs. Therefore, future versions of this 

review should conduct sensitivity analyses between effect sizes reported by studies at different 

levels of the design hierarchy. 

Notably, the results of this review also demonstrate the need for caution when interpreting 

reliability coefficients. There is a distinct lack of research data describing the test-retest 

reliability of the PAQ and its subscale. This test was also omitted by the original authors 

(Preece, Becerra, Robinson, Dandy, et al., 2018). Test-retest reliability is a fundamental 

psychometric property and forms the basis for the calculation of confidence intervals. Without 
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accurate test-retest reliability data, it would be difficult to calculate ranges for true values and 

to compare performance on its composite subscales. Accordingly, future studies assessing the 

psychometric properties of the PAQ should seek to evaluate this important psychometric 

characteristic. Moreover, for the composite indices, studies with a low risk of selection bias 

were shown to report greater coefficients than those studies at some risk of selection bias. 

Further, substantial heterogeneity was observed for all of the PAQ subscales and composites 

indices, the source for which could not be identified within this review. Accordingly, 

researchers and clinicians should be mindful that there may be, as yet, unreported factors that 

affect the internal reliability of the PAQ. Future research should seek to identify these factors. 
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Chapter 2: Psychometric properties of the Perth Alexithymia Questionnaire 

in a prison population 

Abstract 

Alexithymia, the inability to identify and describe internal emotional states, is an important 

transdiagnostic risk factor for a number of psychopathologies, notably including offending 

behaviour. Furthermore, prevalence of alexithymia is estimated to be higher than that of the 

normal population. The Perth Alexithymia Questionnaire (PAQ) has been recently developed 

to measure the construct of alexithymia. This study sought to assess the psychometric 

properties of the PAQ within a forensic population. Data was collected from a UK prison. This 

study found the PAQ to have high convergent validity with the TAS-20, an established measure 

of alexithymia, but even higher internal consistency. This study found no significant 

relationship between PAQ scores and offence type, maternal and paternal separation, or 

substance misuse. This study found significant relationships between alexithymia scores on the 

PAQ and current self-esteem and blame attribution, and higher rates of alexithymia in prison 

compared to the normal population. 

Introduction 

Alexithymia is described as the inability to identify and describe internal emotional states, and 

was first coined by American Psychiatry in the early 1970’s (e.g. Sifneos, 1973). It has been 

more recently defined as a construct of three components: difficulty identifying feelings (DIF), 

difficulty describing feelings (DDF), and externally orientated thinking (EOT) (Preece et al., 

2017). Since its emergence into the literature, alexithymia has been considered an important 

transdiagnostic risk factor for a number of psychological difficulties including depression 

(Honkalampi et al., 2001), anxiety (Zeitlin & McNally, 1993), personality disorders 

(Berenbaum, 1996), eating disorders (Taylor et al., 1996), substance abuse (Thorberg et al., 

2009), low self-esteem (Yelsma, 1995) and offending behaviours (Garofalo et al., 2017; 

Gillespie et al., 2018). 
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There are a number of well-established correlates of violence and offending behaviours, most 

notably impulsivity and anger (Krakowski & Czobor, 2014; Norlander & Eckhardt, 2005; 

Seroczynski et al., 1999). Specific relationships between alexithymia and violent behaviours 

have also been found in people with substance misuse (Evren et al., 2015), those with antisocial 

personality disorder (Ates et al., 2009) and post-traumatic stress disorder (Teten et al., 2008).  

While the relationships between alexithymia and other types of behavioural offending (e.g. 

sexual offending, theft) are less prominent in the literature (e.g. Gillespie et al., 2018), rates of 

alexithymia amongst the prison population are estimated to range between 31 and 47% (Chen 

et al., 2017; Parker et al., 2005; Zimmermann, 2006); three times higher than the estimated 10 

to 19% prevalence of alexithymia in the general population (Franz et al., 2008; Mason et al., 

2005; Mattila et al., 2006; Parker et al., 1989).  

Higher rates of alexithymia within the prison population have been explained by the stress of 

incarceration. Imprisonment can be experienced as a highly stressful situation as prisoners are 

forcibly confined into a limited space while social interaction is restricted. Chen and colleagues 

(2017) argue that alexithymia is more likely to be more prevalent in prisons due to its stressful 

nature. An alternative explanation is that those who commit crimes that result in imprisonment 

already experience higher levels of alexithymia, rather than it being a direct consequence of 

the imprisonment itself. As a consequence of not having the ability to discuss emotions, it has 

been found that those with alexithymia in prison can experience either emotional overload or 

an absence of emotions, both of which can lead to harm to self and harm to others (Hemming 

et al., 2020). Emotional regulation difficulties are often cited as a correlate with offending 

behaviours; for example, the general theory of crime (Gottfredson & Hirschi, 1990) posits that 

low social control (emotional regulation) is the main cause for antisocial behaviour, which 

much subsequent research seems to confirm (Hudson et al., 1999; Polaschek & Ward, 2002; 

Roberton et al., 2014; Roberton et al., 2015). More recent research has led to the hypothesis 

that alexithymia has impairing effects on emotional regulation (Preece et al., 2022), as 

decisions about affect regulation are based on how effectively an emotion is appraised (Gross, 

2015; Preece et al., 2017). Emotional regulation, therefore, can be seen to act as the mediator 

between alexithymia and affective disorder symptoms, which may lead to offending 

behaviours.  

Reflecting its clinical relevance, a number of measures have been developed in order to 

measure the construct alexithymia; most prominently the Toronto Alexithymia Scale (TAS-20) 
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(Bagby et al., 1994) and the more recent Perth Alexithymia Questionnaire (PAQ) (Preece, 

Becerra, Robinson, Dandy, et al., 2018). The TAS-20 (Bagby et al., 1994) is a 20-item self-

report measure of alexithymia. Items are designed to measure three subscales and provide 

scores for each (DIF, DDF, and EOT) as well a total score as an overall marker of alexithymia. 

Although the TAS-20 is the most commonly used measure of alexithymia, it has come under 

scrutiny for its poor internal reliability of the EOT subscale; while Cronbach’s Alpha scores of 

0.7 or higher are widely considered acceptable for internal reliability, the reliability coefficients 

for the EOT subscale of the TAS-20 have often been found to be below 0.6 (Preece, Becerra, 

Robinson, & Dandy, 2018). It is also worth noting that no known studies have reported a 

reliability of 0.9 for the total alexithymia composite score, which is the desired value for 

clinical decision-making (Preece, Becerra, Robinson, Dandy, et al., 2018).  

In 2018, Preece and colleagues developed a tool to measure alexithymia, based on their own 

attention-appraisal model of alexithymia (Preece et al., 2017). The attention-appraisal model 

of alexithymia is a valuation model that posits emotional responses occur after a particular 

stimulus has been attended to and appraised. Alexithymia manifests within this model, with 

EOT conceptualised as a difficulty at the attention stage, and DIF and DDF conceptualised as 

a difficulty within the appraisal stage. Their new measure was developed with the aim of 

meeting the following evaluation criteria (Preece, Becerra, Robinson, Dandy, et al., 2018): to 

allow separate DIF, DDF, and EOT subscales to be derived; to account for emotional valence 

when assessing functioning at the appraisal stage of emotion valuation (i.e., includes items on 

both positive and negative emotions in DIF and DDF subscales); and that subscale and 

composite scores have adequate validity and reliability when tested statistically. 

The Perth Alexithymia Questionnaire (PAQ) (Preece, Becerra, Robinson, Dandy, et al., 2018) 

is a 24-item self-report measure of alexithymia. All items comprise a statement designed to 

assess the DIF, DDF, or EOT component of alexithymia. Respondents answer each item on a 

7-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree), with higher scores 

indicating higher levels of alexithymia. This differs from previous alexithymia measures which 

used a 5-point Likert scales and there is some evidence to suggest that 7-point scales perform 

better when measuring continuous constructs (e.g. Preston & Colman, 2000). Items 

corresponding to the DIF and DDF components of alexithymia include negatively and 

positively valenced items (e.g. “when I’m feeling bad…” or “when I’m feeling good…”) as 

there is evidence to suggest that those with emotional processing deficits process negative and 
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positive emotions differently (van der Velde et al., 2013). The 24-item measure includes an 

equal number of items that attempt to measure each component of alexithymia (eight items for 

each of the DIF, DDF, and EOT subscales) including four positively and negatively valenced 

items in each of the DIF and DDF subscales. This allows the PAQ to sum five separate 

subscales; P-DIF, N-DIF, P-DDF, N-DDF, EOT. In addition to these, the PAQ was designed 

for the subscales to be combined into theoretically meaningful composite scores. As well as a 

total score for alexithymia (ALEXI, 24 items), the PAQ can sum an overall DIF score (G-DIF, 

8 items), overall DDF score (G-DDF, 8 items), combine the positively valenced subscales to 

create a positive-difficulty appraising feelings composite (P-DAF, 8 items), combine the 

negatively valenced subscales to create a negative-difficulty appraising feelings composite (N-

DAF, 8 items), while the P-DAF and N-DAF composites can be combined to create a general-

difficulty appraising feelings composite (G-DAF, 16 items).  

Alexithymia is believed to be normally distributed within the general population, with interest 

in its academic and clinical utility now extending to forensic settings. Despite growing interest, 

very few studies have examined the reliability of its measurement in a forensic population. A 

reason for this could be the difficulty in drawing inferences from test performance within 

forensic populations from tests that are normed outside a forensic population (i.e., normed on 

a sample deemed representative of the general population).  

This study aims to: 

1. describe the psychometric properties of the PAQ in a forensic population, and; 

2. explore the relationship between alexithymia and personal, social, and psychological 

characteristics of an incarcerated population. 

Methods 

Participants & Procedure 

Data for this study was collected from an opportunistic sample of male inmates from a prison 

in the South of East of England, UK. A range of data is routinely collected from all inmates as 

standard on admission to the prison, which includes measures on alexithymia, criminal 

behaviour history, family and social history (i.e. maternal and paternal separation), substance 

misuse, as well as general demographic and personal characteristics. The author requested 
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access to this existing set of data (recorded in SPSS) specifically for the purposes of this 

research, which was granted. 

Measures 

Perth Alexithymia Questionnaire 

The Perth Alexithymia Questionnaire (PAQ; Preece, et al., 2018) is a 24-item self-report 

measure of alexithymia. All items comprise a statement designed to assess the DIF, DDF, or 

EOT component of alexithymia, with respondents answering on a 7-point Likert scale, ranging 

from 1 (strongly disagree) to 7 (strongly agree), with higher scores indicating higher levels of 

alexithymia. Items corresponding to the DIF and DDF components of alexithymia include 

negatively and positively valenced items (i.e. statements eluding to both positive and negative 

emotions) allowing for separate positive and negative subscales to be derived. The PAQ 

includes no negatively-keyed items.  

Toronto Alexithymia Scale 

The TAS-20 (Bagby et al., 1994) is a 20-item self-report measure of alexithymia. Items are 

designed to measure three subscales and provide scores for each (DIF, DDF, and EOT) as well 

a total score as an overall marker of alexithymia, with higher scores indicating higher levels of 

alexithymia. Each item consists of a statement that participants can agree to on a 5-point Likert 

scale ranging from 1 ‘strongly disagree’ to 5 ‘strongly agree’. The TAS-20 does not include 

valence-specific subscales (i.e. separate subscales for both positive and negative emotions), 

and includes five negatively keyed (thus reverse-scored) items. 

Reverse scoring of TAS-20 

Reverse-scored items are items that indicate the opposite to the other items in the scale. In the 

TAS-20, most items are worded so that agreement with the item indicates difficulties (i.e., high 

alexithymia); however, five items are worded in the opposite way whereby agreement with the 

item indicates a lack of difficulties. These latter five items must therefore be reverse scored 

prior to calculating scale scores. In factor analysis, reverse-scored items can often cluster 

together due to the similarity in their response format (rather than the item content), thus 

creating a “method” factor within the factor model (see van Sonderen et al., 2013). In this way, 

reverse-scored items can be disruptive to the factor structure and internal consistency of a 

measure (Meganck et al., 2008). 
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Data Analysis 

Descriptive statistics and internal consistency 

Distribution of the PAQ was examined using the one-sample Kolmogorov-Smirnov test to 

assess the distribution of scores from normality. 

Cronbach’s alpha coefficients were calculated for the TAS-20 subscales and PAQ subscales 

and composite scales, with a value of 0.7 or greater widely considered as an indication for 

acceptable levels of internal consistency.  

The prevalence of alexithymia was calculated using the mean value and standard deviation for 

each PAQ subtest and composite score for the normal population taken from the normative 

data provided by Preece and colleagues (2018). These data were compared with the mean value 

of scores obtained from the prison population in this study in order to ascertain whether scores 

on the PAQ differ in a prison population vs the general population. 

Reliable change was calculated from standard deviations for each of the PAQ composites and 

subscales. 

Convergent validity 

Convergent validity refers to how closely a test relates to other tests that measure the same 

construct. Pearson correlations were calculated to assess associations between the TAS-20 

subscales and PAQ subscales and composite scales.  

Correlations with other variables 

The relationship between alexithymia scores on the PAQ and a number of variables collected 

on admission to prison were examined; including maternal and paternal separation, and 

substance misuse. Associations were also explored between alexithymia and self-esteem, 

comparing scores on the PAQ and the Culture-free Self-esteem Inventory (CFSEI; (Battle, 

1981) as associations between alexithymia and self-esteem have been established previously 

in the general population (e.g. Yelsma (1995), but not in a forensic setting. Associations were 

also explored between alexithymia and blame, comparing scores on the PAQ and the 

Gudjonsson Blame Attribution Inventory-Revised (GBAI-R; Gudjonsson & Singh, 1989). The 

GBAI-R is conducted routinely on admission to prison. As blame is essentially an emotional 
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regulation strategy, and alexithymia is underpinned by difficulties with emotional regulation, 

correlations were used to explore this relationship. 

Factorial validity 

The factor structure of the PAQ was assessed using a series of confirmatory factor analyses, 

using maximum likelihood estimation with robust standard errors. For the factor structure of 

the PAQ suggested by Preece and colleagues (2018) , see Figure 10. This includes a single-

factor model (all 24 items), a two-factor model (G-EOT and G-DIF/G-DDF [G-DAF] 

combined), a non-valenced three-factor model (G-EOT, G-DIF, and G-DDF), a valenced three-

factor model (G-EOT, N-DAF, and P-DAF), and a valenced five-factor model (G-EOT, N-

DIF, P-DIF, N-DDF, and P-DDF). The factor structure of the PAQ is presented in Figure 10. 

 

Figure 10. Factor structure of the PAQ 
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In order to evaluate the goodness-of-fit of these models the Satorra-Bentler scaled chi-squared 

test (SBχ2; (Satorra, 1988) was calculated. This procedure was selected as it has been 

demonstrated to be robust to non-normality, small sample sizes and high model complexity 

(Brown, 2015). In addition to the Satorra-Bentler scaled chi-squared test, it is recommended 

that supplementary fit indices are used to quantify the fit of a model (Hu & Bentler, 1999). In 

line with the guidelines of Kline and colleagues (2011), the comparative fit index (CFI), 

standardised root mean square residual (SRMR) and root mean square error of approximation 

(RMSEA) indices were calculated. Hu and Bentler (1999) provide approximate cut-off values 

for the good fit between a proposed model and the observed data: CFI values close to ≥ .95, 

SRMR values close to ≤ .08 and RMSEA values close to ≤ .06.  

The corrected Akaike Information Criterion (AICc), which includes a correction for smaller 

sample sizes (Burnham & Anderson, 2004), was used to compare the fit of each model. The 

AICc includes a correction for smaller sample sizes and penalises model complexity. A smaller 

AICc value indicates a better model fit controlling for model complexity (Brown, 2015). The 

difference in AICc values between two models (∆AICc) provides a measure of the relative 

quality of the two statistical models in terms of minimising information loss, with a difference 

of greater than ten points (∆AICc > 10) indicating no support for the model with the higher 

AIC value (Fabozzi et al., 2014). A formal test of model adequacy is provided by calculating 

the “relative likelihood” (i.e., exp((AICmin − AICi)/2) ). Relative likelihood values less than 

0.05 do not support for the model with the higher AIC value. 

Analysis strategy 

Estimated relationships between the PAQ and other collected data were obtained by 

bootstrapping the normative sample 10,000 times and then averaging the results of the 

individual resampled estimates. Bootstrapping was employed for all analyses as recommended 

for deriving normative data from small sample sizes. 

 Bootstrapping 

Traditional approaches to the norming of psychometric measures have relied upon obtaining 

large data sets in which average performance and variation is estimated either directly from the 

variability of data within relevant demographic and person specific factors (e.g., as derived 

from classical testing theory). Unfortunately, when even quite large samples are divided into 
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smaller groups on the basis of demographic and person specific factors then the sample sizes 

that inferences are actually based upon, can quickly become quite small and unrepresentative. 

An alternative would be to estimate normative performance by fitting a detailed statistical 

model of test performance and respondent characteristics (e.g., as derived from item response 

theory). Unfortunately, these statistical models are based on explicit distributional assumptions 

of both test performance and the distribution of respondent characteristics in the general 

population. The history of psychometrics is replete with examples of where such assumptions 

have later been discovered to be incorrect. Even if the pertinent test performance and 

respondent characteristics are identified and their distributions in the general population are 

known, it still remains unclear whether such characteristics and distributions can be 

appropriately extended for specialist populations. 

The bootstrap method, which is similar to the Monte Carlo method used by Crawford and 

colleagues (2007), involves making an estimate (such as sample mean) of a population 

parameter (such as population mean) from sample data. This estimate is obtained by repeatedly 

resampling, with replacement, a large number of times from the existing sample data. An 

estimate for the population parameter is calculated from each of the bootstrap samples. The 

final bootstrap estimate for the population parameter is, typically, the mean of the large number 

of resampling estimates and the sampling distribution of the population parameter (e.g. the 

standard error of measurement) is obtained from the empirical distribution of resampled 

parameter estimates. Therefore, the bootstrap method can be seen as a form of Monte Carlo 

simulation of the population parameter and the variability of this estimated population 

parameter within the bootstrap resamples provides a method of empirically assessing the 

variability of the parameter within the specific sample. Unlike traditional statistical methods, 

the statistical power of a bootstrap estimate is provided by the number of bootstrap samples are 

obtained from the original sample come out with larger numbers of bootstrap samples 

indicating greater statistical power. Also, the bootstrap method makes no specific claims to 

external validity and generalizability, the bootstrap parameter estimate is claimed to be valid 

for the sample from which it is derived, the generalizability of the bootstrap parameter estimate 

is given by the “similarity” of the participants in the sample to those persons outside of the 

sample for whom an inference is to be extended. Accordingly, the generalizability of the 

bootstrap parameter estimate is provided by the psychological and other pertinent factors 

within the sample from which the estimate was derived. Finally, as the bootstrap parameter 
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estimate and its distribution are empirically estimated from many repeated bootstrap samples, 

the bootstrap parameter estimate remains valid in non-normal distributions and in distributions 

that show unusual characteristics (e.g., bimodality). 

Therefore, bootstrap methods are ideally suited to situations where normative data is to be 

derived from relatively small sample sizes and the distribution of the test parameters may 

deviate from normality. 

Results 

Demographic Characteristics 

Demographic characteristics are presented in Table 13. This study included data from 128 male 

inmates. Ages ranged from 21 to 73 years, with a mean age of 38.8 years. The majority of 

participants were white (n= 88, 75%), a UK national (n=111, 95.7%), and single (n=100, 

90.1%). The majority of participants were convicted of murder or manslaughter (n=54, 51.9%) 

vs other types of crime, while a mandatory sentence type was most common (n=43, 40.6%). 

38.5% of participants reported having a problem with alcohol, with 92.9% of participants 

reporting having used illicit drugs. 

Table 13. Demographics 

  Count 
Column 
N % 

95.0% 
Lower 
CL for 
Column 
Total N 
% 

95.0% 
Upper 
CL for 
Column 
Total N 
% 

age in 10 year bands 21-30 yrs 39 33.3% 23.0% 38.8% 
 31-40 yrs 35 29.9% 20.2% 35.5% 
 41-50 yrs 21 17.9% 10.8% 23.5% 
 51+ yrs 22 18.8% 11.4% 24.4% 
 Total 117 100.0% . . 

Ethnicity Grouped White 88 75.2% 60.4% 76.3% 
 Asian 6 5.1% 2.0% 9.4% 
 Black 13 11.1% 5.8% 16.3% 
 Mixed 9 7.7% 3.5% 12.4% 
 Not stated 1 0.9% 0.1% 3.6% 
 Total 117 100.0% . . 
Marital Status from LIDS Single 100 90.1% 70.4% 84.6% 
 Married 7 6.3% 2.5% 10.4% 
 Civil Union 2 1.8% 0.3% 4.9% 
 Divorced 2 1.8% 0.3% 4.9% 
 Total 111 100.0% . . 

crime classification Murder / manslaughter 54 51.9% 33.9% 50.8% 
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  Count 
Column 
N % 

95.0% 
Lower 
CL for 
Column 
Total N 
% 

95.0% 
Upper 
CL for 
Column 
Total N 
% 

 Violence to person 15 14.4% 7.0% 18.1% 
 sexual offences 18 17.3% 8.9% 20.9% 
 robbery 15 14.4% 7.0% 18.1% 
 firearms 2 1.9% 0.3% 4.9% 
 Total 104 100.0% . . 

Sentence type Discretionary 8 7.5% 3.0% 11.4% 
 Mandatory 43 40.6% 25.8% 42.1% 
 IPP 13 12.3% 5.8% 16.3% 
 Determinate (pre Apr05) 1 0.9% 0.1% 3.6% 
 Determinate (post Apr05) 17 16.0% 8.2% 20.0% 
 EDS LASPO 21 19.8% 10.8% 23.5% 
 EDS 3 2.8% 0.7% 6.1% 
 Total 106 100.0% . . 
 No. of guilty adjudications 128 100.0% . . 

Drink problem outside No 16 61.5% 42.4% 78.2% 
 Yes 10 38.5% 21.8% 57.6% 
 Total 26 100.0% . . 

Treatment for alcohol abuse No 22 84.6% 67.5% 94.6% 
 Yes 4 15.4% 5.4% 32.5% 
 Total 26 100.0% . . 

Ever used illicit drugs No 2 7.1% 1.5% 21.0% 
 Yes 26 92.9% 79.0% 98.5% 
 Total 28 100.0% . . 

Ever been registered addict No 22 81.5% 64.1% 92.6% 
 Yes 5 18.5% 7.4% 35.9% 
 Total 27 100.0% . . 

Has he ever had drug 
treatment inside or outside 
prison no 12 50.0% 31.0% 69.0% 
 inside 7 29.2% 14.1% 48.9% 
 outside and inside 5 20.8% 8.4% 39.8% 
 Total 24 100.0% . . 

 

Descriptive Statistics & Internal Consistency 

Distribution of the PAQ 

Table 14 presents the distribution of scores for the subscales and composites of the PAQ. The 

mean score for the total PAQ (24 items, lowest possible score = 24, highest possible score = 

168), was 87.6 (SD = 34.466), with a median of 89. Scores ranged from 24 to 168. Scores of 

27.8 sit around the 5th percentile, 62 the 25th percentile, 111 the 75th percentile, while scores of 

149.2 are in the 95th percentile. See Table 14 for the relative distribution of all subscale and 

composite scores for the PAQ. 
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Table 14. Distribution of PAQ scores 
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Mean 87.60 14.65 12.79 16.41 13.57 30.19 31.06 26.35 57.41 27.43 29.98 
Std. Error of 
Mean 3.058 0.569 0.578 0.595 0.593 1.117 1.115 1.143 2.152 1.091 1.118 

Std. Deviation 34.466 6.415 6.517 6.705 6.686 12.586 12.565 12.876 24.251 12.298 12.600 
Median 89.00 15.00 12.00 17.00 14.00 31.00 32.00 26.00 60.00 27.00 31.00 

Minimum 24 4 4 4 4 8 8 8 16 8 8 
Maximum 168 28 28 28 28 56 56 56 112 56 56 

Percentiles 

2 24.00 4.00 4.00 4.00 4.00 8.00 8.00 8.00 16.00 8.00 8.00 
5 27.80 4.00 4.00 4.00 4.00 8.00 8.40 8.00 16.40 8.00 8.40 

16 45.48 7.48 4.00 9.00 6.00 15.48 17.48 10.48 30.00 14.00 16.48 
25 62.00 10.00 8.00 12.00 8.00 20.00 22.00 16.00 38.00 17.00 20.00 

50 89.00 15.00 12.00 17.00 14.00 31.00 32.00 26.00 60.00 27.00 31.00 
75 111.00 20.00 17.00 21.00 19.00 39.00 40.00 36.00 75.00 36.00 39.00 

90 134.40 23.00 22.00 26.00 23.00 46.40 48.00 44.00 89.20 44.00 48.00 
95 149.20 24.60 24.60 27.00 25.00 54.00 51.20 48.60 98.60 49.00 51.00 

 

Prevalence of alexithymia in prison and normal populations 

Table 15 presents the mean value and standard deviation for each PAQ subtest and composite 

score for the normal population (provided by Preece and colleagues (2018) study 2) and 

participants from this study. Significant differences between scores were seen in the P-DIF and 

N-DIF subscales, and G-DAF and G-DIF composite scales.  

Table 15. Mean scores on PAQ vs normal population taken from Preece et al. (2018). 

 Normal Population   -  Prison Population   

 Mean  SD N  Mean SD N t P 
 
Subscales     

 
     

P-DIF  11.3 5.76 748  12.79 6.517 128 2.651 0.008 

N-DIF  13.38 6.41 748  14.65 6.415 128 2.072 0.039 

P-DDF  12.97 6.12 748  13.57 6.686 128 1.01 0.313 

N-DDF  15.35 6.89 748  16.41 6.705 128 1.613 0.107 
G-EOT  28.97 11.19 748  30.19 12.586 128 1.118 0.264 

 
Composites     

 
     

ALEXI 81.97 30.91 748  87.60 34.466 128 1.872 0.062 
N-DAF 28.73 12.71 748  31.06 12.565 128 1.919 0.055 

P-DAF 24.27 11.39 748  26.35 12.876 128 1.872 0.062 
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 Normal Population   -  Prison Population   

 Mean  SD N  Mean SD N t P 

G-DAF 52.99 22.58 748  57.41 24.251 128 2.024 0.043 

G-DDF 28.32 12.16 748  29.98 12.600 128 1.42 0.156 

G-DIF 23.68 11.28 748  27.43 12.298 128 3.428 0.001 

 

Internal reliability of the PAQ and TAS-20 

The Cronbach’s alpha coefficient for the PAQ (total scale) was 0.961, indicating very high 

internal reliability of the measure as a whole. For comparison, the internal reliability for the 

TAS-20 total scale was 0.879. The PAQ subscale and composites all demonstrate acceptable 

internal reliability (see Table 16) with the lowest alpha coefficient being 0.827 for the N-DDF 

(negative-difficulty describing feelings) subscale. Similar to other studies, this study found the 

TAS-20 to have acceptable internal reliability alpha coefficients across its subscales with the 

exception of EOT (externally oriented thinking) which had an alpha coefficient of 0.560. 

Table 16. Internal consistency of PAQ and TAS-20 subscales 

  

PAQ 
Cronbach’s  
alpha  items 

 

 
Subscales    

 

P-DIF  0.868 4  

N-DIF  0.834 4  

P-DDF  0.876 4  

N-DDF  0.827 4  

G-EOT  0.917 8  

 
Composites    

 

ALEXI (total) 0.961 24  

N-DAF 0.908 8  

P-DAF 0.935 8  

G-DAF 0.953 16  

G-DDF 0.910 8  

G-DIF 0.914 8  

TAS-20 
Cronbach’s  
alpha items 

 

Subscales    

Total scale 0.879 20  

DIF 0.889 7  

DDF 0.804 5  
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PAQ 
Cronbach’s  
alpha  items 

 

EOT 0.560 8  

 

Reliable Change 

The test-retest reliability coefficients reported in the meta-analysis of Jackson (2023, this 

volume) were used to assess the reliable change on the PAQ subscales and composite scores. 

Table 17 presents reliable change estimates in the normal population (as presented by Preece 

and colleagues (2018) study 2) and in the prison population from the current study. Reliable 

change estimates are presented at 66%, 95% and 99% confidence intervals. For example, for a 

total alexithymia score (whole scale) change of 38 points within this prison population, 

confidence of reliable change would be at 99% (vs a change of 34 points in the normal 

population). A change of 19 points within this prison population would estimate 66% 

confidence of reliable change (vs a change of 17 points in the normal population). 

 

Table 17. Fixed effects model weighted average test-retest reliability and measures of heterogeneity (reported from Jackson 
(2023, this volume) 

 
 
Test/retest Reliabilities for the PAQ  

Reliable Change in 
Normal Population* 

Reliable Change in 
Prison Population** 

 

Asl et 
al. 

2020 

Lashkar 
et al. 
2021 

Weighted 
Average 

Coefficient 95%-CI 66% 95% 99% 66% 95% 99% 
Subscales  
P-DIF  0.87 0.71 0.75 0.7057 to 0.7875 4.07 7.98 8.15 4.61 9.04 9.22 

N-DIF  0.93 0.72 0.82 0.7870 to 0.8526 3.85 7.54 7.69 3.85 7.54 7.70 

P-DDF  0.84 0.69 0.72 0.6731 to 0.7621 4.58 8.98 9.16 5.01 9.81 10.01 

N-DDF  0.84 0.71 0.73 0.6894 to 0.7744 5.06 9.92 10.13 4.93 9.66 9.86 

G-EOT  0.88 0.74 0.77 0.7337 to 0.8087 7.59 14.88 15.18 8.54 16.74 17.08 

Composites            

ALEXI  0.86 0.85 0.85 0.8257 to 0.8758 16.93 33.18 33.86 18.88 37.00 37.76 

N-DAF   0.75 0.75 0.7089 to 0.7911 8.99 17.62 17.97 8.89 17.42 17.78 

P-DAF   0.76 0.76 0.7203 to 0.7997 7.89 15.47 15.78 8.92 17.49 17.85 

G-DAF   0.81 0.81 0.7777 to 0.8423 13.92 27.28 27.84 14.95 29.30 29.90 

G-DDF   0.77 0.77 0.7317 to 0.8083 8.25 16.16 16.49 8.55 16.75 17.09 

G-DIF   0.76 0.76 0.7203 to 0.7997 7.82 15.32 15.63 8.52 16.70 17.04 
* Standard deviations for the normal population reported by Preece et al. (2018) ** Standard deviations for the prison 
population were calculated from the data reported in this paper. 
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Convergent Validity 

Convergent validity of the PAQ with the TAS-20 

Pearson correlations between the TAS-20 and PAQ subscales are presented in Table 18. All 

PAQ subscales and composite scales highly correlate with the TAS-20 subscales to a 

significance of <0.01, with correlations consistently lower with the TAS EOT (externally 

oriented thinking) subscale. 

Table 18. Correlations between TAS-20 and PAQ scores 

 PA
Q

 A
LE

X
I 

PA
Q

 N
-D

IF
 

PA
Q

 P
- D

IF
 

PA
Q

 N
-D

D
F 

PA
Q

 P
- D
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F 
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Q

 G
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O
T  

PA
Q

 N
-D

A
F 

PA
Q

 P
- D

A
F 

PA
Q

 G
-D

A
F  

PA
Q

 G
-D

IF
 

PA
Q

 G
-D

D
F  

TAS ALEXI .721** .722** .661** .711** .643** .521** .752** .671** .749** .732** .724** 
TAS DIF .589** .695** .588** .601** .534** .330** .680** .577** .662** .679** .607** 
TAS DDF .768** .736** .674** .772** .686** .579** .792** .700** .786** .746** .780** 
TAS EOT .451** .329** .372** .401** .389** .442** .384** .392** .409** .371** .423** 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Correlations with other personal variables 

Developmental characteristics and experiences 

PAQ association with maternal and paternal separation 

35.3% of participants report being separated from their birth mother by the age of 15, while 

53.1% report being separated from their father by the age of 15. Table 19 presents Pearson 

correlations between maternal and paternal separation during childhood and PAQ subscale and 

composite scores. No significant relationship was found between maternal or paternal 

separation and alexithymia scores. 

Table 19. Correlations between PAQ scores and maternal and paternal separation 
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G
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G
- D

D
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Separated from mother/stepmother 
Pearson Correlation -0.178 -0.056 -0.158 -0.151 -0.233 -0.196 -0.107 -0.2 -0.161 -0.111 -0.204 
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Sig. (2-tailed) 0.314 0.752 0.373 0.395 0.184 0.268 0.549 0.256 0.363 0.53 0.247 
N  34 34 34 34 34 34 34 34 34 34 34 
Bootstrapc Bias 0.004 0.005 0.006 0.005 0.005 0.004 0.005 0.005 0.005 0.006 0.005 
 Std. Error 0.121 0.143 0.133 0.128 0.115 0.126 0.132 0.122 0.121 0.13 0.116 

 
Lower 95% 
CI -0.434 -0.318 -0.419 -0.398 -0.458 -0.457 -0.358 -0.44 -0.409 -0.367 -0.436 

 Upper 95% CI 0.048 0.231 0.094 0.104 -0.021 0.059 0.167 0.029 0.071 0.144 0.017 
Separation from father/stepfather 1yr+ 
Pearson Correlation 0.012 0.041 -0.048 0.007 -0.032 0.049 0.024 -0.04 -0.007 -0.001 -0.013 
Sig. (2-tailed) 0.946 0.818 0.79 0.969 0.857 0.784 0.892 0.822 0.968 0.995 0.943 
N  34 34 34 34 34 34 34 34 34 34 34 
Bootstrapc Bias 0.013 0.009 0.015 0.008 0.014 0.011 0.01 0.015 0.013 0.013 0.012 
 Std. Error 0.176 0.18 0.172 0.178 0.178 0.173 0.179 0.175 0.176 0.175 0.177 

 
Lower 95% 
CI -0.315 -0.285 -0.356 -0.318 -0.36 -0.286 -0.287 -0.361 -0.332 -0.318 -0.345 

 Upper 95% CI 0.387 0.417 0.303 0.379 0.332 0.408 0.403 0.313 0.367 0.362 0.362 

Offence type 

PAQ association with offence type 

Offence types were classified into murder and manslaughter, violence to person, sexual 

offence, robbery, and firearms offence (for descriptive statistics see Table 13). Table 20 

presents Pearson correlations between offence type and PAQ scores. There was no significant 

relationship between offence type and alexithymia as scored on the PAQ. 

Table 20. Correlations between PAQ scores and offence type 
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Offence type -0.062 -0.096 -0.069 -0.062 -0.024 -0.036 -0.083 -0.047 -0.068 -0.088 -0.046 
Sig. (2-tailed) 0.534 0.33 0.489 0.532 0.806 0.718 0.405 0.634 0.49 0.376 0.64 
N  104 104 104 104 104 104 104 104 104 104 104 
Bootstrapc Bias 0.002 0.003 0.001 0.003 0.002 0.001 0.003 0.001 0.002 0.002 0.002 

 
Std. 
Error 0.097 0.094 0.093 0.096 0.095 0.094 0.096 0.095 0.096 0.094 0.097 

95% 
Confidence 
Interval Lower -0.255 -0.277 -0.253 -0.252 -0.213 -0.217 -0.275 -0.228 -0.26 -0.272 -0.247 
 Upper 0.124 0.105 0.114 0.126 0.163 0.156 0.108 0.138 0.124 0.1 0.141 

 

Substance abuse 

PAQ association with substance misuse 

Substance abuse here combines both reported alcohol and drug use (see Table 13). Table 21 

shows Pearson correlations between any substance misuse and PAQ scores, with no significant 

relationship. 
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Table 21. Correlation between PAQ and any substance misuse 

  N
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G
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D
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Any substance 
abuse 

Pearson Correlation -0.035 0.234 -0.075 0.181 0.015 -0.057 0.210 0.077 0.099 0.054 
Sig. (2-tailed) 0.861 0.231 0.703 0.356 0.940 0.774 0.284 0.698 0.617 0.786 
N 28 28 28 28 28 28 28 28 28 28 
Bootstrap Bias -.017 .004 -.017 .003 -.012 -.018 .003 -.010 -.009 -.010 

Std. Error .237 .162 .257 .189 .207 .253 .178 .190 .176 .199 
Lower 
95% CI -.471 -.117 -.536 -.213 -.353 -.525 -.168 -.266 -.215 -.309 
Upper 
95% CI .428 .523 .448 .493 .427 .447 .509 .450 .452 .441 

Self Esteem 

PAQ association with self-esteem 

The Culture-free Self-esteem Inventory (CFSEI; (Battle, 1981) measures four different 

dimensions, including general self-esteem, personal self-esteem, social self-esteem, and lie 

scales (to indicate defensiveness). 40-items are summed for a total self-esteem score, with 

higher scores indicating more positive self-esteem. Table 23 presents the relationship between 

PAQ subscale and composite scores and the CFSEI subscale and total scores. There are many 

significant relationships between subscale scores (see Table 22), with all significant 

relationships being a negative correlation. In effect, this means that those who scored higher 

on the self-esteem measure, scored lower on the PAQ for alexithymia. For example, total self-

esteem score had a significant negative correlation with total alexithymia score (r = -.39; p = 

0.02). Total self-esteem score had higher negative correlations with the negatively-valenced 

items on the PAQ than those positively-valenced; for example N-DIF (r = -.55; p < 0.01), N-

DDF (r = -.49; p < 0.01), N-DAF (r = -.55; p < 0.01). 

Table 22. Correlations between PAQ and CFSEI 
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CFSEI 
Social se  

Pearson Correlation -0.30 -.44** -0.29 -.35* -.38* 0.03 -.41* -.35* -.41* -.39* -.40* 
Sig. (2-tailed) 0.09 0.01 0.10 0.04 0.03 0.84 0.02 0.05 0.02 0.02 0.02 
N 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 
Bootstrapc Bias -0.01 0.00 0.01 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 

Std. Error 0.19 0.17 0.19 0.18 0.18 0.21 0.18 0.18 0.18 0.18 0.18 
95% 
Confidence 
Interval 

Lower -0.64 -0.73 -0.62 -0.66 -0.69 -0.36 -0.71 -0.68 -0.72 -0.70 -0.71 
Upper 0.10 -0.09 0.10 0.01 0.00 0.43 -0.02 0.03 -0.02 0.00 -0.02 

CFSEI 
Personal 
se  

Pearson Correlation -0.29 -.44** -0.30 -.39* -0.18 -0.02 -.44** -0.24 -.37* -.40* -0.32 
Sig. (2-tailed) 0.10 0.01 0.09 0.02 0.30 0.90 0.01 0.17 0.03 0.02 0.07 
N 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 
Bootstrapc Bias 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Std. Error 0.21 0.16 0.18 0.18 0.19 0.22 0.17 0.19 0.18 0.17 0.20 
Lower -0.65 -0.71 -0.61 -0.71 -0.54 -0.42 -0.73 -0.59 -0.68 -0.68 -0.66 
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95% 
Confidence 
Interval 

Upper 0.16 -0.08 0.10 0.02 0.20 0.42 -0.04 0.15 0.05 -0.02 0.10 

CFSEI 
lie scale 
on rec 

Pearson Correlation -0.20 -0.31 -0.16 -0.10 -0.15 -0.13 -0.21 -0.16 -0.20 -0.25 -0.14 
Sig. (2-tailed) 0.25 0.07 0.38 0.58 0.38 0.46 0.23 0.36 0.26 0.15 0.43 
N 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 
Bootstrapc Bias 0.02 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.01 0.02 

Std. Error 0.16 0.13 0.15 0.17 0.18 0.16 0.15 0.17 0.16 0.14 0.17 
95% 
Confidence 
Interval 

Lower -0.48 -0.54 -0.46 -0.40 -0.47 -0.43 -0.48 -0.46 -0.48 -0.50 -0.44 
Upper 0.14 -0.03 0.16 0.27 0.21 0.19 0.11 0.17 0.14 0.05 0.24 

CFSEI 
General 
se  

Pearson Correlation -.41* -.55** -.39* -.50** -0.27 -0.12 -.55** -0.34 -.48** -.51** -.42* 
Sig. (2-tailed) 0.02 0.00 0.02 0.00 0.12 0.52 0.00 0.05 0.00 0.00 0.01 
N 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 
Bootstrapc Bias 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Std. Error 0.15 0.11 0.15 0.15 0.16 0.18 0.13 0.15 0.12 0.11 0.14 
95% 
Confidence 
Interval 

Lower -0.68 -0.73 -0.64 -0.75 -0.58 -0.45 -0.76 -0.61 -0.69 -0.69 -0.68 
Upper -0.08 -0.30 -0.07 -0.18 0.06 0.28 -0.28 -0.01 -0.20 -0.26 -0.12 

CFSEI 
Total 
reception 
self 
esteem 

Pearson Correlation -.39* -.55** -.38* -.49** -0.31 -0.06 -.55** -.35* -.48** -.51** -.44* 
Sig. (2-tailed) 0.02 0.00 0.03 0.00 0.08 0.74 0.00 0.04 0.00 0.00 0.01 
N 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 
Bootstrapc Bias 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Std. Error 0.17 0.12 0.17 0.16 0.18 0.20 0.14 0.17 0.15 0.13 0.16 
95% 
Confidence 
Interval 

Lower -0.68 -0.75 -0.66 -0.75 -0.62 -0.42 -0.77 -0.65 -0.72 -0.72 -0.71 
Upper -0.01 -0.28 -0.02 -0.15 0.08 0.38 -0.23 0.02 -0.16 -0.21 -0.08 

 

Blame Attribution 

PAQ association with blame attribution 

The Gudjonsson Blame Attribution Inventory-Revised (Gudjonsson & Singh, 1989) measures 

three elements: mental element attribution (i.e. blame attributed to mental illness or poor self-

control), external attribution (blame attributed to social circumstances, the victim, or society), 

and guilt feeling attribution (feelings of regret and remorse). Table 23 presents Pearson 

correlations between blame attribution scores and alexithymia scores on the PAQ. There was 

no significant relationship found between PAQ scores and external or guilt elements of blame. 

Significant relationships were found between the mental element attribution and alexithymia 

scores on the PAQ, indicating that those who scored higher on the PAQ were more likely to 

attribute blame to mental illness or poor self-control. 

Table 23. Correlations between PAQ and GBAI-R 
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GBAI 
Mental  

Pearson Correlation .390* .453** .357* 0.262 .371* 0.218 .372* .376* .403* .438** .348* 
Sig. (2-tailed) 0.023 0.007 0.038 0.134 0.031 0.216 0.030 0.028 0.018 0.010 0.043 
N 34 34 34 34 34 34 34 34 34 34 34 
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Bootstrapc 

Bias -0.007 -0.011 -0.011 -0.011 -0.002 -0.005 -0.012 -0.007 -0.010 -0.013 -0.006 
Std. Error 0.157 0.126 0.151 0.160 0.159 0.174 0.144 0.153 0.153 0.140 0.164 
95% 
Confidence 
Interval 

Lower 0.061 0.178 0.016 -0.056 0.047 -0.138 0.061 0.048 0.073 0.123 0.017 

Upper 0.674 0.664 0.622 0.564 0.668 0.543 0.641 0.639 0.669 0.671 0.651 

GBAI 
External  

Pearson Correlation 0.153 0.074 0.207 0.100 0.056 0.163 0.092 0.131 0.120 0.151 0.086 
Sig. (2-tailed) 0.387 0.679 0.241 0.573 0.754 0.357 0.604 0.459 0.497 0.395 0.630 
N 34 34 34 34 34 34 34 34 34 34 34 

Bootstrapc 

Bias 0.001 0.003 0.004 0.005 0.001 0.003 0.004 0.002 0.004 0.005 0.004 
Std. Error 0.146 0.156 0.159 0.156 0.166 0.147 0.154 0.161 0.156 0.159 0.155 
95% 
Confidence 
Interval 

Lower -0.137 -0.220 -0.085 -0.181 -0.251 -0.137 -0.192 -0.173 -0.175 -0.145 -0.201 

Upper 0.428 0.378 0.519 0.410 0.393 0.437 0.400 0.456 0.428 0.471 0.401 

GBAI 
Guilt  

Pearson Correlation 0.181 0.262 0.104 0.160 0.218 0.056 0.220 0.170 0.210 0.199 0.208 
Sig. (2-tailed) 0.305 0.135 0.556 0.365 0.216 0.754 0.211 0.338 0.234 0.260 0.237 
N 34 34 34 34 34 34 34 34 34 34 34 

Bootstrapc 

Bias 0.005 0.005 0.006 0.002 0.006 0.002 0.003 0.007 0.006 0.007 0.004 
Std. Error 0.148 0.145 0.157 0.130 0.162 0.159 0.134 0.158 0.141 0.149 0.140 
95% 
Confidence 
Interval 

Lower -0.091 -0.016 -0.194 -0.086 -0.099 -0.236 -0.040 -0.126 -0.057 -0.073 -0.069 

Upper 0.492 0.546 0.428 0.410 0.541 0.388 0.481 0.492 0.495 0.508 0.495 

As the correlations presented here were used on a smaller sub-sample of participants (as these 

measures were voluntarily completed), a post-hoc power calculation was conducted. Using G-

Power (https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-

arbeitspsychologie/gpower) to calculate the post-hoc power of a correlation when calculated 

on 34 participants, then a small correlation of  r=0.1 would return a power of 0.134, a medium 

correlation of r=0.3 would return a power of 0.514 and a large correlation of r=0.5 would return 

a power of 0.925. Accordingly, from the sample size used to calculate the correlations reported 

in this section (n=34), correlations greater than r=0.42 can be reported with a power greater 

than 0.8. The failure to find statistical significance in correlations smaller than 0.42 may reflect 

a type 2 bias. 

Factorial Validity 

The PAQ factor structure was found to be best represented by the five-factor model, with the 

CFI, SRMR and RMSEA values all indicating good fit (CFI = .937, SRMR = .073, RMSEA = 

.091) (see Table 24). With respect to the model AIC values, the five-factor model showed a 

clear advantage in that the AIC values associate with the other models were all substantially 

higher (∆AICc >10) and the relative likelihood of models 1 to 4 were all lower than 0.05. 

Therefore, models 1 to 4 should be considered a poorer fit to the data than the five factor model, 

which contains separate factors for positive and negatively valenced items.

https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
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Table 24. Goodness-of-fit index values for the different confirmatory factor analysis models of the PAQ 

 Goodness-of-fit Indices  Model comparison 
Measure SBχ2(df) p CFI SRMR RMSEA (90% CI)  AICc ∆AICc Relative likelihood 

 
1. Single factor model (General factor) 561.138 (249) <0.001 0.868 0.090 0.131 (0.117 to 0.146)  11030.528 305.606 <0.00001 

 

 
2. Two factor model (G-DIF/G-DDF, EOT) 463.046 (251) <0.001 0.857 0.077 0.082 (0.073 to 0.090)  10825.372 100.45 <0.00001 

 

 
3. Three-factor model - no valence (G-DIF, G-DDF, EOT) 461.600 (249) <0.001 0.909 0.075 0.107 (0.092 to 0.122)  10821.734 96.812 <0.00001 

 

 
4. Three-factor model – valence (N-DIF/N-DDF, P-DIF/P-DDF, 
G-EOT) 

400.608 (249) <0.001 0.935 0.074 0.092 (0.075 to 0.108)  10744.263 19.341 0.00006 
 

 
5. Five factor model (N-DIF, N-DDF, P-DIF, P-DDF, G-EOT) 389.411 (242) <0.001 0.937 0.073 0.091 (0.074 to 0.108)  10724.922 Minimum model 

SBχ2 – Satorra-Bentler scaled chi-squared test. CFI - Comparative fit index – value close to ≥ .95 indicates good fit; SRMR - Standardised root mean square residual – value close to ≤ .08 indicates good fit; RMSEA (90% CI) - Root mean square error of approximation – value close to ≤ .06 indicates 
good fit. AICc – Second-order Akaike information Criteria. The AICc penalises for model complexity and lower values indicate a more parsimonious model; ∆AICc – difference between the AICc with the minimum value and the candidate model. ∆AICc  > 10 indicates a meaningful difference between 
the model and the candidate model. Relative likelihood values less than 0.05 suggest little support for the model with the higher AIC value 
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Discussion 

This study sought to explore the psychometric properties and utility of the Perth Alexithymia 

Questionnaire (PAQ) in a forensic population. This study looked at the distribution of scores 

on the PAQ, the prevalence of alexithymia compared to the normal population, and compared 

PAQ scores with other key variables within this population, such as blame and self-esteem. 

This study conducted a series of confirmatory factor analyses, replicating those of the original 

authors, in order to assess the factor structure of the PAQ in a forensic population. The factor 

structure of the PAQ was consistent with the original authors’ findings (Preece et al., 2017; 

Preece, Becerra, Robinson, Dandy, et al., 2018), with all factors found to be significantly 

correlated. The five-factor model (model 5) produced the best fit indexes overall, suggesting 

that the PAQ is best represented by the intended structure of the measure with 5 subscales and 

a general alexithymia total composite. This suggests that the PAQ does accurately measure the 

multidimensional construct of alexithymia and provides further support for the measurement 

of emotional valence, which had been overlooked by other measures of alexithymia.  

The subscales and composite scales of the PAQ were found to be reliable measures of their 

intended constructs, consistent to those of the original authors. This study replicated previous 

findings when testing the reliability of the TAS-20, which was found to have poor reliability 

within its EOT (externally oriented thinking) subscale (Bermond et al., 2007; D. Preece et al., 

2017). The PAQ was developed with the intention of creating a reliable EOT subscale, and the 

present study demonstrates the reliability of the PAQ’s G-EOT component. In the present 

study, all PAQ subscales and composite scales scored alpha coefficients of higher than 0.8. G-

EOT, and all composite scales, had alpha coefficients of higher than 0.9. Preece and colleagues 

(2018) had previously purported that no known previous studies had reported a reliability of 

0.9 for the total alexithymia composite score, which is the desired value for clinical decision 

making. 

In terms of convergent validity, correlations between subscales of the TAS-20 and PAQ 

demonstrate high convergent validity for both measures, demonstrating that the PAQ and TAS-

20 are measuring a highly similar construct. All subscales highly correlated with one another, 

though relationships were weakest with the TAS-20 EOT subscale. Although still significant, 
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this finding was expected considering EOT’s lower internal reliability, which provides further 

support for the validity of the PAQ’s G-EOT subscale, and as a whole. 

This study compared mean scores from the PAQ subscales and composite scales from this 

forensic population with those from a normal population (presented by Preece et al., 2018). 

Alexithymia scores in the forensic population were significantly higher on both P-DIF and N-

DIF subscales, and G-DIF and G-DAF composites. These findings suggest that those in a 

prison population have significantly greater difficulty identifying their feelings compared to 

the normal population. When considering the attention-appraisal model of alexithymia (Preece 

et al., 2017), difficulty identifying feelings is conceptualised at the appraisal stage of the 

emotional valuation system, along with difficulty describing feelings. In essence, an emotional 

response has occurred (attention stage), but a person has difficulty appraising what the 

emotional response is and what it means. Previous studies have reported that rates of 

alexithymia in a prison population are higher than in the general population (Chen et al., 2017; 

Parker et al., 2005; Zimmermann, 2006). This study shows no difference in overall alexithymia 

between the two samples, but a marked difficulty specific to identifying emotional states. As 

no studies have examined the relationship between DIF and DDF within the framework of the 

attention-appraisal model of alexithymia, future studies may wish to explore the potential 

differing contributions of DIF and DAF to the appraisal of emotional experiences in the context 

of the attention-appraisal model of alexithymia. 

No significant relationship was found between alexithymia scores on the PAQ and offence 

type, therefore those with high levels of alexithymia were no more likely to commit a violent 

crime than those with low levels of alexithymia. Moreover, no significant relationships were 

found between alexithymia scores on the PAQ and substance misuse or parental separation in 

childhood. Although previous studies have found a relationship between alexithymia and 

developmental experiences such as childhood trauma and emotional neglect (Chen et al., 

2017), this study did not formally measure symptoms of trauma so cannot confirm whether 

parental separation reported here was experienced as traumatic or not. This could explain why 

no relationship was found here, however more research is needed to understand the relationship 

between adverse developmental experiences and alexithymia. 

This study identified a significant negative relationship between alexithymia and self-rated 

self-esteem in a prison population. Essentially, those with higher levels of alexithymia had 

lower self-reported self-esteem, while those with lower levels of alexithymia reported higher 
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levels of self-esteem. This corroborates findings from previous literature (Ersöğütçü & Kargin, 

2022; Yelsma, 1995). As alexithymia is characterised by a difficulty identifying and describing 

emotional states, it is hypothesised that this leads to inadequate internal measures of attitudes 

and personality-related variables, which includes self-esteem (Dentale et al., 2010). Self-

esteem is based on intuitive interpretations of the emotional reactions towards oneself; so those 

with alexithymia are likely to experience self-judgements informed by poorly appraised 

implicit feelings. Notably, this study found higher negative correlations between self-esteem 

and negatively-valenced items. This means that those with greater difficulty appraising 

negative affect are more likely to report lower levels of self-esteem. As previous research on 

self-esteem and alexithymia has not used the PAQ to measure alexithymia, they have not been 

able to differentiate DIF and DAF in terms of positive and negative emotions. Future research 

might wish to explore further the trend found in this study in order to explain why those with 

greater difficulty appraising negative emotions have lower self-reported self-esteem. One such 

explanation could be that emotional regulation acts as a mediator between alexithymia and self-

esteem. There is a growing body of literature that suggests an important role for emotional 

regulation for self-esteem (Bajaj et al., 2016), so those with alexithymia (and, thus, difficulty 

in appraising negative affect specifically) are more likely to have difficulties with emotional 

regulation, which can lead to affective disorder symptoms (such as low self-esteem). Moreover, 

those with affective disorder symptoms are more likely to engage in offending behaviours 

(Gross, 2015).  

This study also identified a significant relationship between alexithymia scores on the PAQ 

and the mental attribution subscale of the GBAI-R, so those with higher scores on the PAQ 

were more likely to attribute blame to mental illness or poor self-control. It is interesting that 

those with significant difficulties identifying and describing emotional states are more likely 

to attribute blame for a crime to an internal deficit (such as mental illness) rather than an 

external source, such as the victim or target of the offending behaviour. There could be a 

number of reasons for this. It might be that those with alexithymia have some level of insight 

into their condition, or perhaps their mental health difficulties more broadly, in order for them 

to attribute blame to mental illness or poor self-control. Although alexithymia is characterised 

by a difficulty in emotional awareness, it could be argued that individuals with such difficulties 

can still be aware of their own alexithymic traits. Essentially, those with an inability to appraise 

emotional states can identify that they have this deficit, because that knowledge does not 

require an ability to appraise emotions. Little literature exists exploring individuals' awareness 
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of alexithymia, so this could be an area for future research. Another explanation could simply 

be that those who are currently incarcerated for committing a serious crime are more likely to 

claim that they behaved as a result of mental illness or poor self-control in order to benefit from 

the well-known legal system’s reduced punishments around diminished responsibility. No 

known studies have explored the link between alexithymia and self-blame in a forensic 

population, and further research is needed in order to explore this relationship. 

The findings from this study are tempered by a number of limitations. Firstly, this study 

contained a relatively small sample of male inmates from one particular prison in the UK. 

Although all inmates completed the alexithymia measures, only a small sample completed the 

measures on blame and self-esteem. Broader generalisation of the findings from this study 

would also be difficult considering the data was collected from a specific population with a 

lack of diversity. Ethnic diversity is a potentially important factor when considering 

alexithymic traits as it has been found that individuals of Asian heritage score more highly for 

alexithymia than those from a European background (Le et al., 2002). This is most likely 

explained by cultural differences in values and beliefs relating to individualism and the 

expression of inner experience, rather than biomedical factors or differences in interoception 

(Lo, 2014). In relation to this, it would be interesting for future research to explore the 

differences within cultural values over time and how differences in alexithymia might be 

mediated by current social narratives and how these are endorsed (for example in popular 

culture). Moreover, this study conducted retrospective analyses on data collected routinely in 

the prison. As such, the authors of this research had very little control over the data that was 

collected, as well as the administrative procedures of the measures in this study. As such, there 

is a possibility that measures, including the PAQ and TAS-20, were not administered as 

intended by their original authors. With no process to measure fidelity, there is a chance the 

results of this study were subject to administration bias. Another limitation of this study is the 

lack of measure for emotional states. When exploring factors associated with alexithymia, and 

considering the PAQ includes emotionally-valenced items, it would have been useful to have 

measured individuals’ experiences of a range of emotional states to aid in the interpretation of 

these data. Future research could consider utilising validated symptom checklists to describe 

experiences of emotional states in a forensic population.  
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Chapter 3: Press releases 

Meta Analysis press release 

Title: Can we effectively measure someone’s inability to recognise and describe their own 

emotions, and what impact does it have for Psychology practice? 

There is a psychological phenomenon whereby people cannot adequately identify or describe 

the way that they are feeling, which is called alexithymia. Those with alexithymia find it 

increasingly difficult to notice whether they’re feeling happy, sad, or angry as they struggle to 

interpret cues from their body. Alexithymia is gaining increasing interest in mental health 

research as it has been identified as a transdiagnostic risk factor for many psychological 

difficulties, including depression, anxiety, personality and eating disorders, as well as 

substance abuse and criminal behaviour. As such, it’s become increasingly more important to 

measure and potentially diagnose alexithymia. 

A recent study at the University of Birmingham has conducted a meta-analysis on one such 

measure of alexithymia – the Perth Alexithymia Questionnaire (PAQ; original authors are 

David Preece and colleagues from Australia). “Our study basically brings together all available 

studies that have investigated the effectiveness of the PAQ and combines their data together to 

create one large overall dataset that we can analyse to ultimately conclude whether the PAQ 

does accurately measure alexithymia” said the lead author of the research.  

A meta-analysis is typically used in academic research to provide robust evidence on a given 

research questions; in this case whether professionals actually can accurately measure and 

diagnose people with alexithymia. “The PAQ is a relatively new measure for alexithymia, 

having only ben developed in 2018. It’s becoming increasingly more important to have an 

adequate measure for alexithymia as it can have quite a profound impact on individuals mental 

health, and the way that we would treat those difficulties.” 

The study found that the PAQ is the most reliable measure of alexithymia for use at present 

and can accurately measure alexithymia generally and in terms of both positive and negative 

emotions. The authors recommend that the PAQ could be utilised for diagnostic purposes, 

which would be useful for determining the type of therapeutic interventions chosen for people 

scoring high in alexithymia, as their inability to identify emotions would make it difficult to 

engage in therapy that relies heavily on identifying and discussing emotions. 
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The University of Birmingham continues to produce high-quality research as part of their 

Doctoral programme in Clinical Psychology. 

 

Empirical Paper press release 

Title: Alexithymia – the inability to adequately identify and describe emotions – significantly 

associated with criminal behaviour. 

People who struggle to know how they are feeling are more likely to engage in criminal 

behaviour, new study finds. Alexithymia is the term for the psychological phenomena in which 

people find it difficult to identify and describe the way they’re feeling, whether that be happy 

or angry or anything in between. Researchers at the University of Birmingham have conducted 

a new study investigating the rates of alexithymia in a UK prison and how alexithymia differs 

between inmates depending on a number of different personal characteristics including the type 

of crime they’ve committed, what their upbringing was like, and how old they are. 

The study found that rates of alexithymia in a prison are higher than in wider society. One 

explanation for this might be that those with alexithymia are less able to regulate their emotions 

(accept and then deal with them appropriately) because they find it difficult to identify them; 

therefore when feeling a negative emotion, like anger, frustration or stress, are more likely to 

act in an antisocial way. The study also found that those with higher levels of alexithymia were 

more likely to attribute blame of the incarcerating incident to mental health difficulties or a 

lack of self-control. This is an interesting finding as it could be that those who are more 

alexithymic commit crime due to their alexithymia, and are subsequently more likely to 

attribute responsibility to their difficulties that alexithymia presents, or it could be that 

alexithymia is getting in the way of attributing blame at the time of completing the blame 

measures due to ongoing difficulties appraising emotions. 

“Alexithymia is a really interesting area, and one that’s definitely gaining a lot of traction in 

clinical research at the moment” said the lead researcher for the study. “Alexithymia is a 

construct that has quite profound clinical relevance because it’s a marker for a whole bunch of 

psychological pathology, including depression and anxiety and, like we found here, criminal 

behaviour”. Many people that experience psychological difficulties or need some sort of 

behavioural rehabilitation, are recommended to receive psychological therapy. “The preface of 
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almost all psychological or behavioural therapies is to be able to identify and express your 

thoughts and feelings. However, those with alexithymia can find that a real struggle, which has 

implications for the kinds of treatments we typically offer and how effective they can be when 

someone has difficulty expressing emotions. Thus, it’s become important to firstly assess 

people for alexithymia, and then to think more carefully about our approach to psychological 

therapy with people that are alexithymic.” 

The authors concede that this study was conducted with a small sample and further research is 

needed to corroborate their findings. 
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Appendices 

Appendix A: Original ethical approval letter for this study 
*This study was granted ethical approval as an extension to an existing research study 

 

Dear Dr Jones  

Re: “Psychometric Properties of the Perth Alexithymia Questionnaire and Toronto Alexithymia Scale 
in a UK prison population” 

Application for Ethical Review ERN_22-0097  

Thank you for your application for ethical review for the above project, which was reviewed by the 
Science, Technology, Engineering and Mathematics Ethical Review Committee.   

On behalf of the Committee, I confirm that this study now has full ethical approval.  

I would like to remind you that any substantive changes to the nature of the study as described in the 
Application for Ethical Review, and/or any adverse events occurring during the study should be 
promptly brought to the Committee’s attention by the Principal Investigator and may necessitate 
further ethical review.   

Please also ensure that the relevant requirements within the University’s Code of Practice for 
Research and the information and guidance provided on the University’s ethics webpages (available 
at https://intranet.birmingham.ac.uk/finance/accounting/Research-Support-Group/Research-
Ethics/Links-and-Resources.aspx ) are adhered to and referred to in any future applications for ethical 
review.  It is now a requirement on the revised application form 
(https://intranet.birmingham.ac.uk/finance/accounting/Research-Support-Group/Research-
Ethics/Ethical-Review-Forms.aspx ) to confirm that this guidance has been consulted and is 
understood, and that it has been taken into account when completing your application for ethical 
review.  

Please be aware that whilst Health and Safety (H&S) issues may be considered during the ethical 
review process, you are still required to follow the University’s guidance on H&S and to ensure that 
H&S risk assessments have been carried out as appropriate.  For further information about this, please 
contact your School H&S representative or the University’s H&S Unit 
at healthandsafety@contacts.bham.ac.uk.    

Kind regards  

Mrs Susan Cottam 
Research Ethics Manager 
Research Support Group 
University of Birmingham 
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Appendix B: Perth Alexithymia Questionnaire  
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