o

UNSW

SYDNEY

Emotion Recognition after Traumatic Brain Injury (TBI) - A
General or a Selective Impairment?

Author:
Rosenberg, Hannah

Publication Date:
2015

DOI:
https://doi.org/10.26190/unsworks/18172

License:
https://creativecommons.org/licenses/by-nc-nd/3.0/au/
Link to license to see what you are allowed to do with this resource.

Downloaded from http://hdl.handle.net/1959.4/54405 in https://
unsworks.unsw.edu.au on 2024-04-28


http://dx.doi.org/https://doi.org/10.26190/unsworks/18172
https://creativecommons.org/licenses/by-nc-nd/3.0/au/
http://hdl.handle.net/1959.4/54405
https://unsworks.unsw.edu.au
https://unsworks.unsw.edu.au

Emotion Recognition after Traumatic Brain Injury (TBI) - A General or a
Selective Impairment?

Hannah Rosenberg

Bachelor of Psychology (Hons Class 1)

A thesis submitted in fulfilment of the requirements for the degree of Doctor of
Philosophy/Master of Psychology (Clinical)

UNSW

THE UNIVERSITY OF NEW SOUTH WALES

School of Psychology, Faculty of Science
February 2015



THE UNIVERSITY OF NEW SOUTH WALES
Thesis/Dissertation Sheet

Surname or Family name: Rosenberg

First name: Hannah Other names:

Abbreviation for degree as given in the University calendar: PhD/Master of Clinical Psychology
School: Psychology

Title: Emotion Recognition after Traumatic Brain Injury (TBI) — A General or a Selective

Impairment?

Abstract

Moderate-severe Traumatic Brain Injury (TBI) has been shown to reduce the ability to correctly recognise the emotions
expressed by others. Perception of negative emotions (sadness, disgust, fear, and anger) is reportedly affected more
than positive (happiness and surprise) ones. The overarching aim of this thesis was to re-examine emotion recognition
in individuals with TBI, and specifically, to explore whether TBI impairs the recognition of some emotions more than
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These were addressed by eight studies, which together constitute an empirical endeavour to explore emotion
recognition deficits in TBI. Study 1 and 2 used the ERT to investigate the recognition of the six basic emotions across
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performance on the six basic emotions from the CAVEAT. Study 4 explored the psychometric properties of the
CAVEAT, and Study 5 examined the role of neuropsychological functioning in CAVEAT performance and its ecological
validity.

Combined, these findings suggest that moderate-severe TBI results in an overall impairment in emotion recognition,
which is largely independent from neuropsychological functioning. The evidence of selective impairment in recognising
some emotions compared to others (e.g., negative compared to positive), might be an artefact of the conventional
measures of facial affect recognition used, which do not examine variance in the difficulty of emotions and which,
consequently, may produce erroneous conclusions about differential impairment. These findings weaken arguments that
emotion recognition is mediated by separate neural pathways underlying the recognition of positive and negative
emotions and which are differentially affected by TBI. Finally, they strengthen the role of emotion recognition in the
social dysfunction following TBI.
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Abstract

Traumatic brain injury (TBI), which most commonly results from motor-vehicle
accidents, falls, assaults, and warfare, is estimated to affect approximately 10 million
people each year, and is a leading cause of death and disability in young adults. A
growing body of research indicates that a large proportion of people with moderate-
severe TBI are impaired in their ability to correctly recognise the emotions expressed by
others, and that these deficits are observed when emotions are presented as a static
photograph of a face, a video presentation, emotionally charged voices, or audio-visual
displays. A common finding of emotion recognition research is that people with TBI
show a greater impairment in their ability to recognise negative emotions (fear, sadness,
anger, and disgust) compared to positive emotions (happiness and surprise). The reasons
for this 'valence effect' are not well understood. While it is possible that TBI has a
greater impact on negative emotional expressions due to the propensity for damage to
occur in these ventral frontal systems, this explanation seems unlikely given the
heterogeneous nature of TBI, and the finding that greater impairment of negative
emotions is consistently observed in other neurological and psychiatric patient groups as
well. An alternative explanation might be that the valence-based discrepancy in emotion

recognition that is observed in TBI is an artefact of the tasks used.

The overarching aim of this thesis was to re-examine emotion recognition in
individuals with moderate-severe TBI, and specifically, to explore whether TBI indeed
results in specific impairments in recognising some emotions compared to others, and if
the valence effect largely reported in the literature is a true consequence of TBI, or an
artefact of the conventional emotion recognition measures used. This was done by
applying an existing task, the ERT (Montagne, Kessels, De Haan, & Perrett, 2007), and

by developing a new task, the CAVEAT to allow to examine the emotion recognition
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difficulties post TBI. In addition, this thesis aimed to re-examine the role of
neuropsychological functioning in emotion recognition, in light of the dynamic nature
of the tasks used in this thesis. Finally, it aimed to explore the utility of CAVEAT as a
clinical tool, examining its validity and reliability, and to investigate the relationship

between emotion recognition as measured by CAVEAT and social functioning.

Study 1 aimed to investigate the valence effect in TBI, while examining emotion
recognition across different intensities (low, medium and high), as measured by the
ERT. Twenty-seven individuals with TBI and 28 matched control participants
completed the ERT. Findings revealed that the TBI group was more impaired in overall
emotion recognition, and less accurate recognising negative emotions. However,
examining the performance across the different intensities indicated that this difference
was driven by some emotions (e.g., happiness) being much easier to recognise than
others (e.g., fear and surprise). These findings suggested that individuals with TBI have
an overall deficit in facial emotion recognition, and that both people with TBI and

control participants found some emotions more difficult than others.

Study 2 aimed to extend of the findings of Study 1 by examining differential
accuracy across emotions that were (1) all full blown intensity (100%: as typically used
in earlier reports) and (2) of varying intensities to equate for difficulty level, in TBI and
control participants. In light of the dynamic nature of the ERT stimuli, it also aimed to
examine the influences of other neuropsychological impairments on emotion perception
accuracy when relative difficulty level across emotions was kept consistent. The results
between the two conditions varied: (i) 100% intensity: the TBI group was impaired,
compared to controls in recognising anger, fear and disgust, but not happiness, surprise

or sadness, and performed worse on negative than positive emotions (ii) “equated
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intensity”: the TBI group was poorer than controls overall, but not differentially poorer
for negative emotions. Although processing speed and non-verbal reasoning were
associated with emotion accuracy, injury severity by itself was a unique predictor. This
suggests that when task difficulty is taken into account, individuals with TBI show
impairment in recognising all facial emotions. There was no evidence for a specific
impairment for negative emotions or any particular emotion. Impairment was accounted
for by injury severity, rather than being a secondary effect of reduced

neuropsychological functioning.

Study 3 outlined the development and pilot testing of the CAVEAT, which was
developed to address the limitations of conventional emotion recognition measures.
Studies 3A-3C aimed to develop a version of the CAVEAT which is both sensitive to
emotion perception difficulties following TBI and other brain impairments and
predictive of real world functioning. Study 3D was an auxiliary validity study that
compared performance of the TBI and control groups on a subgroup of emotions from
the CAVEAT that represented the six basic emotions used in conventional emotion
research. This set of studies arrived at a final form of CAVEAT which was applied in

Study 4 and 5 to assess emotion recognition in people with TBI and healthy controls.

Study 4 aimed to establish the psychometric properties of the CAVEAT by
examining performance of a TBI group and matched controls in order to provide
estimates of its reliability and validity. The findings revealed that CAVEAT
demonstrated high construct validity, as evident by correlations with other measures of
emotion recognition and social cognition related measures such as empathy and
alexithymia (convergent validity) and discriminating between groups that are expected

to have differences in their ability to recognise emotions (discriminant validity).
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Additionally, CAVEAT was shown to have strong internal consistency, demonstrating
that all items consistently measured emotion recognition. These findings provided some
evidence for the psychometric properties of CAVEAT, indicating that it can be used as
a clinical test for assessing emotion recognition in people with moderate-severe TBI.
Study 5 used CAVEAT to re-examine whether moderate-severe TBI resulted in
a specific impairment in perception of some emotions compared to others (e.g., negative
vs. positive and social vs. non-social). It also aimed to assess the role of
neuropsychological functioning in CAVEAT performance and the relationship between
emotion recognition and scores on selected measures of social outcome. Thirty-two
participants with TBI and 32 matched controls completed CAVEAT, and TBI
participants also completed self-report measures of psychosocial functioning. The
findings revealed the TBI group performed substantially more poorly in recognising all
emotions, rather than displaying a selective impairment in recognising some emotions
compared to others. Although processing speed, non-verbal reasoning, and working
memory were associated with emotion recognition, only injury severity and non-verbal
reasoning made a unique contribution to CAVEAT performance. Emotion recognition
performance in the TBI group was associated with self-reported apathy and number of
friends. The findings suggest that emotion recognition deficits are a direct consequence
of TBI, and have a direct effect on the social dysfunction that is associated with TBI.
Combined, the findings of these studies suggest that moderate-severe TBI results
in an overall impairment in emotion recognition, which is largely independent from
neuropsychological functioning. The evidence of selective impairment in recognising
some emotions compared to others (e.g., negative compared to positive) in prior
research, might be an artefact of the wide use of conventional measures of facial affect

recognition. These measures, which do not examine variance in the difficulty of



emotions may produce erroneous conclusions about differential impairment in the
recognition of some emotions compared to others. These findings weaken arguments
that emotion recognition is mediated by separate neural pathways underlying the
recognition of positive and negative emotions and which are differentially affected by
TBI. Taken together, these findings reveal that emotion recognition deficits are a direct
consequence of TBI, and have a direct effect on the social dysfunction that is associated

with TBI, strengthening the need to include emotion recognition as a remediation target.
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CHAPTER 1

General Introduction

Traumatic brain injury (TBI)

Traumatic brain injury (TBI) is a form of acquired brain injury, which occurs
when external trauma, such as a blow to the head, injures the brain. Common causes
include motor vehicle accidents, falls, assaults, and warfare, and these vary by age,
socioeconomic factors, and geographic region (Bruns & Hauser, 2003). TBI is a highly
prevalent condition, with an estimated 10 million new cases each year worldwide, and
results in devastating long-term consequences (Langlois, Rutland-Brown, & Thomas,
2006). TBI has been shown to have a profound effect one’s physical, cognitive,
emotional and psychosocial functioning both immediately after the injury and long term

(Hoofien, Gilboa, Vakil, & Donovick, 2001).

TBI severity is usually classified by three categories: mild, moderate and
severe. Although there is usually a dose-response relationship between injury severity
and post-injury outcomes, there is insufficient evidence to determine at what level of
severity the adverse effects are demonstrated (Temkin, Corrigan, Dikmen, &
Machamer, 2009). To make matters more complicated, the definitions of severity have
changed over the past few decades. Initially a severe TBI was defined as t