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Abstract 

Acquired brain injury (ABI) detrimentally impacts everyday functioning and 

has implications for those with lived experience and the economy. While the 

cognitive deficits contribute to these outcomes are well-researched following 

ABI, the mechanisms of socio-cognitive deficits are less understood. This 

study aimed to replicate a prior study by Rosenberg et al. (2014) which 

showed that difficulties in emotion perception ability occur across all 

emotional valences and at various emotion intensities. It also aimed to extend 

on this work by examining meta-socio-cognitive awareness, an aspect that is 

crucial for both successful communication and positive treatment outcomes. 

Emotion recognition abilities were assessed using the Emotion Recognition 

Task, with both anticipatory awareness (expected performance) and emergent 

awareness (judgements of performance as task is completed) assessed by 

obtaining confidence ratings from zero to 100%. This study found that ABI 

participants were less accurate in identifying surprise and disgust displayed at 

high intensities. Also, ABI participants had more difficulty in accurately 

anticipating their performance on surprise and disgust. The results provide 

novel insights into the extent to which awareness of social-cognition may be 

impaired following ABI, that may in turn contribute to social difficulties. 

Further research is needed to replicate and extend the current results. 
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Deficits in Social Cognition Following Acquired Brain Injury: The Role of 

Facial Emotion Recognition and Metacognition  In  

Introduction 

Acquired brain injury (ABI) refers to "any type of injury or damage to 

the brain that occurs after birth and is not related to congenital or degenerative 

disease" (World Health Organisation, 1996). Typically, ABIs include 

traumatic brain injury (TBI), stroke and diseases that affect the brain after 

birth (Yeo et al., 2021). ABI is a leading cause of disability, with 

approximately 150-200 million people affected worldwide (Whyte et al., 

2011). In 2007, 432,700 people, or 1 in 45, had an ABI that caused limitations 

in cognitive functioning in Australia (O'Rance & Fortune, 2007). In 2008 

alone, there were an estimated 2,493 new cases of TBI in Australia, with an 

estimated cost of over 8.6 billion dollars (Access Economics Pty. Ltd., 2009). 

In 2014 it was estimated that 519,000 Australians were living with an ABI 

(Brain Injury Australia, 2014). However, Brain Injury Australia (2014) 

indicates significant there is substantial underreporting with many people with 

an ABI being unregistered. The high rate of ABI in Australia is of concern to 

both the individuals directly involved and the Australian community more 

broadly. 

The aetiology of stroke increase with age, with an estimated 387,000 

Australians experiencing a stroke in their lives (Australian Bureau of 

Statistics, 2019). Stroke is the most commonly occurring ABI in older 

populations in developed countries, including Australia (Australian Institute of 

Health and Welfare, 2020). Stroke is usually more common in females, 

particularly those above 75 years of age. On the other hand, TBI is more 
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common in younger populations, with the highest age-specific rate of 

occurrence in people aged 15-19 years of age (284 per 100,000; Fortune & 

Wen, 1999). TBI is significantly more common in males across all age groups. 

In 1996-1997, 27,437 individuals were hospitalised due to TBI; amongst this 

sample, 70% were males (Fortune & Wen, 1999). Additionally, in 2004-2005, 

14,190 cases were reported in Australia (with TBI as a principal diagnosis), 

70% of which were male (Helps et al., 2008).  

ABI is associated with a range of short- and long-term behavioural and 

emotional difficulties (Arciniegas & Wortzel, 2014). Difficulties in cognition 

are a common outcome of ABI, including (but not limited to) memory issues, 

difficulty concentrating, rigid thought patterns, and poor problem-solving 

ability (O'Rance & Fortune, 2007). Although some recovery of cognitive 

function post-injury is expected, the difficulties frequently present during 

reintegration into usual activities and the community (Kelly et al., 2008). 

Individuals with an ABI often experience difficulties creating and maintaining 

relationships and comprehending social interactions and cues, and may be 

otherwise challenged in higher-order socio-cognitive abilities, all of which 

may contribute to the difficulties with assimilation back into the community 

(Spatt et al., 1997). 

A principal challenge of assessing cognitive and socio-cognitive 

deficits in ABI is that all regions of the brain have the potential to be 

impacted; brain injuries can result in both focal and diffused neuropathy 

(McDonald, 2013). Focal brain injuries refer to localised damage to a specific 

area, whereas diffused injuries can be displayed as a pervasive insult (Lezak et 

al., 2012). However, even if the damage is localised, the nature of the brain's 
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interconnectedness can cause deficits to be inconsistent with the areas of 

damage; and consequences of the injury can be more insidious than the visible 

damage may indicate (Lezak et al., 2012). Commonly, ABIs cause significant 

deficits in neurological domains, such as attention, processing speeds, 

executive functioning, and memory (Durham & Ramcharan, 2018). While 

reduced abilities in these domains may underlie socio-cognitive abilities 

(Hanks et al., 1999), given the uniqueness of the "social brain", socio-

cognitive difficulties may also occur independently of them (Lezak et al., 

2012). 

Social Cognition 

 Social cognition is a broad concept referring to the neurological 

processes involved with social interactions, including perceiving and 

interpreting the emotions and behaviours of others and with producing an 

appropriate emotional and social response (Green et al., 2008; McDonald, 

2013). Social cognition is crucial for human survival, as it allows for social 

interaction with others (Frith & Frith, 2007). All social species share essential 

signals to enable communication with other members of their social groups 

(Frith & Frith, 2007). These basic signals in humans can include body posture, 

language, eye gaze, and facial expression (Vuilleumier & Pourtois, 2007). 

A significant primary communication signal and component of social 

cognition in humans is facial emotional displays. Facial emotion recognition 

involves accurately recognising and appraising emotions in facial expressions 

(Radice-Neumann et al., 2009). Having the ability to assess the emotions of 

others accurately is crucial to maintaining personal relationships and positive 

social outcomes (Milders et al., 2003). Identifying emotions correctly and 



SOCIAL COGNITION IN ABI  5 
 

 
 

appropriately enables a person to build rapport with others and facilitates 

social interactions (Milders et al., 2003; Patterson, 1995). On the other hand, 

inaccurate facial emotional appraisal can lead to socially or situationally 

inappropriate responses (Attwood & Munafò, 2014). This inability to 

appropriately evaluate social information results in difficulties in functional 

outcomes with communication, community integration and quality of life 

(QoL) for those with an ABI (Honan et al., 2017; Milders et al., 2003).  

Social cognition requires integrating and appraising numerous forms of 

information from various brain regions concurrently. For example, this 

includes the social interaction itself, contextual information, internal response, 

and cognitive insight (Kumfor et al., 2018). Integrating context and social cues 

involve brain areas such as the frontopolar and dorsolateral-prefrontal cortices, 

insula cortex and temporal regions, and is hypothesised in the Social Context 

Network Model (Ibañez & Manes, 2012). In summary, it has been observed 

that many interconnected brain networks and regions work in conjunction to 

understand social interactions.  

Social Cognition in Acquired Brain Injury 

Difficulties in social cognition are observed in up to 40 per cent of 

individuals with an ABI (Honan et al., 2017). These individuals may exhibit 

lower empathy (Shamay-Tsoory et al., 2004), difficulty interpreting irony and 

sarcasm (Martin & McDonald, 2005), diminished social ability (Spatt et al., 

1997), and lack of insight into observing how their behaviour affects others 

(Santoro & Spiers, 1994). As a consequence of these behaviours, individuals 

with ABI often exhibit higher rates of social isolation (Lezak et al., 2004), 
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Kelly et al. (2008) observed 'challenging behaviours' in an ABI 

sample, including verbal and physical aggression (on self, others, and objects), 

persevering behaviour, sexually inappropriate behaviour, 

wandering/absconding, inappropriate social behaviour, and lack of initiation. 

They found that 94% of those with ABI experienced at least 2 of these 

challenging behaviours, with almost 60 per cent experiencing four or more. 

The presence of these combined challenging behaviours also resulted in severe 

difficulties with community reintegration (Kelly et al., 2008).  

These 'challenging social behaviours' may also significantly impact 

family and caregivers (Kelly et al., 2008; Koskinen, 1998). Approximately 

half of a sample of caregivers (of individuals with TBI) reported elevated 

stress levels indicated by scores on the Brief Symptom Inventory Stress Index 

(Kreutzer et al., 1994).   

The Social Brain 

 Damage to neural pathways and brain regions involved in social 

functioning has been postulated to cause deficits and challenging behaviour in 

socio-cognitive interactions. Due to the nature of TBI and the mechanical 

forces involved, frontal and temporal regions are usually compromised (Arioli 

et al., 2018). Depending on its focal location, stroke may also compromise 

these frontal and temporal regions (Ding et al., 2020). Located in the anterior 

portion of the temporal lobe, the amygdala has been suggested as a crucial 

area for processing negative stimuli (Adolphs, 2001). It has been postulated 

that damage to the amygdala may cause significant deficits in detecting 

negatively-valenced facial expressions seen in ABI (Rosenberg et al., 2014). 

Functional magnetic resonance imaging (fMRI) studies have supported this 
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claim, showing that processing negative facial expressions is related to activity 

in the bilateral amygdala (Mende-Siedlecki et al., 2013). Further studies 

utilising fMRI found that the Fusiform Face Area (FFA), the Occipital Face 

Area (OFA), and the posterior superior temporal sulcus face area (pSTS-FA) 

are vital in the processing of facial emotion information (Bernstein et al., 

2018; Pitcher et al., 2014).  

 The frontal lobes are also crucial to social cognition. Those with 

frontal lobe damage display inhibitions in emotional processing and 

inappropriate social activity—for example, mood extremity, insensitivity, 

immaturity, and impulsivity (Chow, 2000). Additionally, damage to areas and 

brain connections involved in visual information processing underlie deficits 

in facial emotion recognition, showing global impairments in social cognition 

(Arioli et al., 2018). The "social brain", which includes areas of the 

orbitofrontal cortex, amygdala, medial prefrontal cortex, superior temporal 

sulcus/gyrus, fusiform gyrus, temporoparietal junction, and the posterior 

cingulate cortex, has been suggested to be crucial in understanding and 

interpreting social information (Adolphs, 2001; Frith & Frith, 2007). Due to 

the large number of areas that work in concert to perceive social information, 

it is unsurprising that it is ubiquitous to see deficits in this area following ABI.  

 Studies have consistently shown that individuals with ABI have 

difficulties recognising negatively-valenced but not positively-valenced 

emotions (Adolphs, 2001; Rosenberg et al., 2014). However, Rosenberg et al. 

(2014) found more global impairments in overall facial emotion recognition in 

participants with TBI across emotion types, including happiness when 

displayed subtly (as opposed to shown at full intensity). This study was critical 



SOCIAL COGNITION IN ABI  8 
 

 
 

as it was the first to observe the difficulties in recognising both negatively-

valenced emotions and positively-valenced emotions (including happiness and 

surprise) (Rosenberg et al., 2014).  

Metacognition 

 One crucial area of social cognition that has been overlooked in the 

prior ABI literature is the involvement of meta-socio-cognitive ability. 

Metacognition is the ability to perceive and accurately assess one's 

performance in memory, thinking and decisions (Flavell, 1979; Hart, 1965; 

Honan et al., 2019). Metacognition works in conjunction with the ability to 

guide behaviour in relevant settings (Honan et al., 2019). If individuals are 

able to accurately appraise their particular ability, they have the capacity to 

alter their behaviour so that it can be improved (Honan et al., 2019).  

Metacognition may be conceptualised as consisting of four different 

types: emergent awareness, anticipatory awareness, and intellectual awareness. 

The Crosson et al. (1989) self-awareness pyramidal model includes 

intellectual, emergent, anticipatory awareness involved in the online 

awareness model (See Figure 1). Online awareness refers to the ability to 

detect deficiencies in task performance (Goverover et al., 2014). Intellectual 

awareness, the base of the pyramid, is to know that a function is impaired; 

emergent awareness is knowing when this impairment is inhibiting 

performance; and anticipatory awareness is to understand when the 

impairment is likely to be problematic (Crosson et al., 1989; Goverover et al., 

2014). Intellectual awareness is related to the lowest level of self-awareness, 

and anticipatory awareness is related to the highest level of self-awareness 

(Goverover et al., 2014).  
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Figure 1  

Crosson et al. (1989) Pyramidal Model of Self-Awareness 

Note. This model was adapted from Crosson et al. (1989) “Awareness and 

Compensation in Post-acute Head Injury Rehabilitation”. From D. M. Logan, 

2015, Brigham Young University. 

 

A study by Ownsworth and Fleming (2005) observed the relationship 

between metacognition and treatment outcomes. It was found that lower levels 

of online awareness were associated with higher levels of hopelessness. 

Previous literature suggests that increased levels of hopelessness are often 

negatively correlated with positive treatment outcomes (Haeffel et al., 2017; 

Hoffmann et al., 2000; Serafini et al., 2020). It was also observed that 

participants with greater anticipatory awareness had higher levels of hope for 

the future (Ownsworth & Fleming, 2005). Ownsworth and Fleming (2005) 

concluded that optimistic beliefs about the future fostered positive coping 

behaviours.  
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Metacognition and Acquired Brain Injury 

There is minimal research examining metacognitive abilities in ABI. 

However, impairments in decision-making are often attributable to 

overconfidence in actual abilities, known as the hard-easy effect (Gigerenzer 

et al., 1991; Honan et al., 2019). Alternatively, an underestimation of actual 

abilities may also be possible. Anosognosia is defined as a lack of awareness 

of decline or deficit associated with neurological damage or disease 

(Mazancieux et al., 2019). Anosognosia was observed initially in patients with 

hemiplegia, a syndrome that involves frequent seizures (Bakinski, 1914). 

However, this phenomenon has been broadened to observe neurological and 

psychiatric disorders, including ABI (Long et al., 2014; Prigatano & Schacter, 

1991). Given that some people with ABI may lack awareness of their abilities, 

it is conceivable that this may also include difficulties in their ability to detect 

errors in their ability to perceive social information. 

It is vital that individuals are self-aware of deficits, as predicted social 

difficulties and treatment outcomes worsen significantly in those with low 

awareness (Ownsworth & Clare, 2006; Toglia & Kirk, 2000). For instance, 

those with an ABI who are unaware of socio-cognitive deficits may not 

understand that their behaviour is inappropriate or violating societal norms. 

This may result in social ostracism. The inability to understand that their 

behaviour is inappropriate means that they cannot modify their behaviour 

accordingly (Ownsworth & Clare, 2006). Individuals with less awareness are 

also not motivated to seek treatment for their difficulties and are less likely to 

develop compensatory behaviours to aid their social interactions (Ownsworth 

& Clare, 2006). 
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Understanding how ABI impacts social-cognitive performance and the 

extent to which meta-socio-cognitive ability is also affected is imperative. To 

date, no studies have specifically examined meta-socio-cognitive ability in 

ABI. However, a study by Hart et al. (2004) observed meta-socio-cognitive 

ability in functional/day-to-day life in acute TBI. This study used self-report 

measures to compare the subjective reporting of TBI participants with reports 

of family members and peers. A discrepancy was found in socio-cognitive 

reporting between TBI participants and their family members. Family 

members often reported social interaction abilities as significantly lower than 

the ABI participants themselves. Additionally, Bramham et al. (2009) found 

significantly lower social-emotional awareness in a sample of individuals with 

unilateral and bilateral lesions in the prefrontal cortex, compared with 

individuals with unilateral lesions and healthy individuals. Moreover, 

individuals with right unilateral lesions also displayed significantly poorer 

abilities on emotion recognition than the left unilateral group.  

Aim and Hypothesis 

 This study will first aim to replicate the prior findings by Rosenberg et 

al. (2014), albeit with a broader group of individuals with an ABI. In their 

study, Rosenberg et al. concluded that individuals with a TBI experience 

difficulties recognising facial emotion recognition, particularly emotions 

shown at low-to-moderate levels of intensity (subtle emotions). While 

negatively-valenced emotions were particularly vulnerable, the ability to 

recognise positively-valanced emotions were also impaired. Specifically, the 

ability the recognise happiness when displayed at low intensity was impaired. 

This study will also extend on this prior study by also examining the meta-
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socio-cognitive abilities of those with ABI. An understanding of possible 

meta-socio-cognitive impairments is essential for the provision of improved 

clinical interventions for ABI-affected individuals. It is expected that ABI 

participants will show deficits in meta-socio-cognition across the varying 

emotion types and intensity levels, as prior studies indicate those with ABI 

show deficits in broader metacognitive abilities (Ownsworth & Fleming, 

2005). It is hypothesised explicitly that: 

1. Individuals with an ABI will perform poorer on a task requiring them 

to identify facial expressions than demographically matched healthy 

control individuals. This will be most evident in negatively-valenced 

emotions (anger, disgust, fear, and sadness) but will also be evidence 

for all emotion types (anger, disgust, fear, sadness, surprise, and 

happiness) when the emotion is displayed at low-to-moderate intensity, 

as per the results of Rosenberg et al. (2014). 

2. Individuals with an ABI will display poorer meta-socio-cognitive 

ability on an emotion perception task than demographically matched 

control individuals. We reason that given the expected more prominent 

difficulties in identifying negatively-valenced emotions, the poorer 

meta-cognitive ability for negatively-valenced emotion categories and 

emotions displayed at low-to-moderate levels are also expected. 

Method 

Design 

 This study implemented a mixed-model design with group (ABI x 

Control) as the between-group factor and the within-subject factors of emotion 

type (happy, sad, anger, disgust, surprise, fear) and level of emotional intensity 
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(20%, 40%, 60%, 80%, 100%). The main effects will be examined. 

Hypothesis 1 focused on the dependent variable of correct indication of 

emotion type. Hypothesis 2 included the dependent variable of metacognitive 

judgement responses (both anticipatory and emergent responses). 

Participants 

 The total sample included 24 participants (12 ABI and 12 healthy 

control participants) aged between 19 and 62 years of age. There were no 

differences between the groups on demographic variables, including age, 

gender, and years of education (see Table 1). ABI participants were required 

to have a diagnosis of moderate-severe TBI (>24 hours post-traumatic 

amnesia (PTA)) and/or a score of 12 or less on the Glasgow Coma Scale 

(GCS). Alternatively, they would have experienced a significant stroke 

resulting in substantial neurological dysfunction. ABI participants also were 

required to be six months post-injury. 

Table 1  

Descriptive and Inferential Statistics for Demographic Information 

 ABI Control     

 M (SD) M (SD) t df p Cohen’s 

d 

Age 42.83 

(11.85) 

45.25 

(12.75) 

0.48     22 .635 .20 

Education# 13.25  

(3.19) 

12.83  

(2.33) 

0.37 22 .719 .15 

Note: # Equal variances not assumed statistic reported.  
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A post-hoc power analysis was conducted using G*Power version 

3.1.9.7 (Faul et al., 2007) to ensure a suitable sample size was maintained to 

obtain a significant effect between the groups. For the interaction (group by 

intensity by emotion type), a minimum expected effect size of ηp
2= .13 (based 

on the results of Rosenberg et al., 2014), and a probability value of .05, a total 

sample size of 24 participants would have 99% power to detect significant 

effects (See Appendix A). 

 ABI participants were recruited via direct invitation with a letter sent 

through organisations involved in ABI support, including the Brain Injury 

Association of Tasmania (BIAT), Wellways Headway, Outpatient 

Rehabilitation and Neurology departments at the Launceston General 

Hospital. Healthy control participants were recruited through word of mouth 

or advertisements (See Appendix B) posted on noticeboards of the University 

of Tasmania (UTAS) and Tasmanian Technical and Further Education 

campuses (TasTAFE), local community centres in Northern and Southern 

Tasmania, and social media group pages.  

To assess eligibility, participants completed a screening interview (See 

Appendix C) over the telephone to ensure that they met the criteria for 

participation. During the interview, voluntary participation, the right to 

withdraw, potential risks, and confidentiality were explained. Participants 

were required to be fluent in English. Exclusion criteria include the presence 

of psychosis, a significant history of addiction or drug dependence, a history 

of developmental delay, and diagnoses of neurological disorders that are not 

consistent with the diagnosis of the relevant ABI. The ABI injury-related 

characteristics of the sample are reported in Table 2. 
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Table 2  

Injury Characteristic Data of ABI Sample 

Characteristic n (%) 

Months Since Injury 

                     0-48 Months 

                     48-96 Months 

                     96-144 Months 

                    Greater than 144 Months 

 

3 (25%) 

1 (8.3%) 

1 (8.3%) 

7 (58.3%) 

Type of Injury 

                     Traumatic Brain Injury 

                     Stroke/Aneurysm  

 

8 (66.6%) 

4 (33.3%) 

 

Participants also completed the Hospital Anxiety and Depression Scale 

(HADS; Zigmond & Snaith, 1983) to ensure that levels of anxiety and 

depression did not differ between groups, as high levels can impede socio-

cognitive processes (Cusi et al., 2011; Langenecker et al., 2005). There were 

no significant differences between the control and ABI group between levels 

of anxiety and depression on the HADS, see results section. 

Materials 

Primary Measure 

 Emotion Recognition Task (ERT; Montagne et al., 2007): The ERT is 

a computer-generated program that assesses the ability to identify the six basic 

emotions of happiness, sadness, surprise, anger, disgust, and fear. The 

emotions are morphed from a neutral facial expression to either 20, 40, 60, 80 

or 100 per cent intensity. Two male and two females Caucasian faces at each 
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level of intensity are shown. The duration between the neutral face to a 

morphed expression ranges from approximately one second (40% intensity) to 

three seconds (100% intensity). The program begins with the lowest intensity 

emotion levels before progressively advancing to the emotions at their highest 

level of intensity (to control for practice and exposure effects). In total, there 

are 120 items in the task. The ERT was modified in this study to incorporate 

the measurement of both anticipatory and emergent awareness. To measure 

anticipatory awareness, participants were asked to rate their level of 

confidence (from 0% to 100% that they will get the item correct) in 

identifying the various emotion types (both subtly and clearly displayed for 

each emotion type) prior to starting the ERT (Appendix D). Emergent 

awareness was assessed by asking the participants to rate their confidence (0-

100%) that they would answer the expression correctly immediately after 

completing each item. The ERT takes approximately 20 minutes to complete 

and is administered face-to-face. 

Self-Report Measures  

Hospital Anxiety Depression Scale (HADS; Zigmond & Snaith, 

1983): The HADS measures the severity of depressive and anxiety-related 

symptoms. There are 14 items total, with half relating to depression and half to 

anxiety. Each item is rated on a 4-point scale with scores for each item ranging 

from 0-3, with higher scores relating to increased severity. Scores are totalled 

(0-21) with 0-7 categorised as normal, 8-10 as mild, 11-14 as moderate, or 15-

21 as severe. The HADS has excellent internal consistency for the Anxiety 

and Depression scales (Cronbach's alpha = .92 and .88, respectively) (Whelan-
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Goodinson et al., 2009). The HADS takes approximately 5 minutes to 

complete. 

 Social-Emotional Questionnaire (SEQ; Bramham et al., 2009): The 

SEQ (Appendix E) is a self-report measure devised to assess social 

functioning (Bramham et al., 2009). The entire SEQ contains five subscales; 

however, this study includes only the emotion recognition subscale, given its 

relevance to the ERT task. Participants are asked a series of questions where 

they are required to answer on a five-point Likert scale in how they agree with 

a statement (1= strongly disagree, 5= strongly agree). The SEQ has been 

validated for use in samples of participants with prefrontal cortex damage 

(Bramham et al., 2009). The SEQ takes approximately 5 minutes to complete 

and is completed via a survey. The SEQ Emotion Recognition subscale is used 

to characterise the sample of ABI participants included in this study. 

Supplementary and Sample Characterisation Measures 

 The following objective measures of cognitive functioning have been 

included to assist in the characterisation of the current sample of participants. 

These valid and reliable neuropsychological instruments are core 

recommended instruments for studies examining psychosocial outcomes in 

individuals with ABI (for full details of psychometric properties and 

recommendations, see Honan et al., 2019). 

Test of Premorbid Functioning (ToPF; Wechsler, 2008): The ToPF 

measures participants' cognitive functioning preceding a neurological injury, 

illness, or disease. The test consists of 70 words printed on a double-sided card 

(Joseph et al., 2019). The participant is asked to read aloud each word in the 
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order in which they are written. Correctly pronounced words are scored as 

correct. The test is discontinued after five consecutive scores of zero.  

WAIS-IV Digit Span (Wechsler, 2008): The Digit Span test assesses 

auditory attention and working memory or the ability to attend to and 

manipulate information (Lamar et al., 2018). The Digit Span includes three 

sections: forwards, backwards and sequencing (Lamar et al., 2018). 

Participants are asked to recall and reiterate auditory information correctly, 

depending on which condition they are currently in. The forward section asks 

participants to recall the numbers in the same sequence as they were read to 

them. In the backwards section, participants are asked to repeat the digits 

starting with the last digit they heard. Lastly, the sequencing condition asks 

participants to recall the numbers from smallest to largest. The task takes 

approximately 10 minutes to complete. 

 WAIS-IV Symbol Search (Wechsler, 2008): The Symbol Search test 

measures visual perception and information processing speed and forms part 

of the Processing Speed Index of the WAIS-IV (Groth-Marnat & Wright, 

2016). The task requires participants to scan rows of symbols. There are two 

symbols on the left ('target' symbols) and five symbols on the right in each 

row. If either target symbols are identical to one of the five symbols on the 

right, the participant must mark the symbol on the right. If a target symbol is 

not present on the right, the participant will mark the 'No' box on the far right 

of the row (Sweet, 2018). Individuals have 2 minutes to mark as many items 

as they can.  

 WAIS-IV Coding (Wechsler, 2008): The Coding test also forms part 

of the Processing Speed Index of the WAIS-IV and is used to measure visual 
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processing speed and working memory (Groth-Marnat & Wright, 2016). A 

coding key is placed at the top of the page, which contains the pairing of 

unique symbols to the numbers 1 through to 9. (Bettcher et al., 2018). Beneath 

the coding key are boxes that contain a row of numbers within boxes, with a 

blank box immediately beneath each number. The participant must draw the 

symbol in each of the blank boxes that goes with the corresponding number 

placed directly above it. Participants complete as many items as possible in 2 

minutes. 

 WMS-IV Logical Memory I and II (Wechsler et al., 2009): The 

Wechsler Memory Scale-IV (WMS-IV) Logical Memory I and II form part of 

the Auditory Memory Index. Individuals are read a short story and are asked 

to recall as many details as possible. This takes place immediately after 

hearing the story and once more after a 30-minute delay. Participants are also 

asked a series of yes/no questions that relate to the story to assess recognition 

memory. The WMS-IV Logical Memory I and II demonstrate excellent 

internal consistency in a sample of TBI participants (0.88 and 0.93, 

respectively) (Maccow, 2011). Completing the Logical Memory I and II takes 

approximately 10 minutes and 5 minutes, respectively. 

 Rey Auditory Verbal Learning Test (RAVLT; Rey, 1964; Schmidt, 

1996): The RAVLT examines verbal learning and memory (Bean, 2018). 

Participants are read a list of 15 nouns (list A) and are asked to repeat as many 

words as possible. This list is read aloud five times before introducing an 

interference list of 15 nouns (list B). Participants are then read an interference 

list and are then asked to recall as many words as possible from this new list. 

Next, immediately following the recall for list B, participants are again asked 
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to repeat as many of the words from list A as they can. Finally, after a 20–30-

minute delay, participants are again be asked to recall as many words from list 

A as they can. This task will take approximately 10 minutes. 

 Trail Making Tests Part A and B (TMT; Lezak et al., 2012): The 

TMT comprises of two sections. Part A requires participants to draw a line 

from number to number, beginning with one and ending at 25, scattered in 

non-sequential order. The line is drawn in ascending order. Part B contains 

both numbers (1-13) and letters (A-L), and the line is drawn in an alternating 

fashion (i.e., number-letter-number). The participants' time is recorded for data 

collection. This task measures attention, processing speed and cognitive 

flexibility. The task takes approximately 10 minutes to complete. 

 Animal Naming Test (ANT; Spreen & Strauss, 1998): The ANT 

requires participants to name as many animals as they possibly can in one 

minute. Performance on this task requires self-monitoring, flexibility, and the 

spontaneous production of words. Individuals are asked not to repeat words, 

requiring them to be aware of the names they have already produced. The total 

number of animals is recorded, excluding any repetitions or non-animal 

names. The task takes 1 minute. 

 Controlled Oral Word Association Test (COWAT; Benton & 

Hamsher, 1976; Spreen & Strauss, 1998): Participants are asked to name as 

many words as possible in 60 seconds, beginning with a particular letter of the 

alphabet. Each participant is given three different letters and, therefore, three 

different trials. Participants are asked not to use proper nouns (words that start 

with a capital letter), repeat words, or use words ending with different suffixes 

(i.e., hurry, hurried, hurrying). The COWAT measures verbal fluency, 
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flexibility, and self-monitoring. The combined score (total number of correctly 

produced words) is recorded. The COWAT takes approximately 5 minutes. 

Procedure 

 Eligible participants provided verbal consent to participate in the study 

during an initial phone screening interview. Consent was also provided 

electronically prior to the completion of the online self-report questionnaires, 

and a consent form was completed in writing at the face-to-face component of 

this study (see Appendix F and G for the Information Sheet and Consent Form 

provided to participants). Participants first completed an online survey, which 

included the HADS and SEQ measures. The online survey also asked basic 

demographic questions, including age, gender, and education level. The 

completion time of the online survey was approximately 15 minutes.  

 Participants were given the opportunity to have any questions 

answered before the commencement of the tests. All instructions were 

explained verbally to both groups to maintain consistency. The ERT task was 

administered in person together with the WAIS-IV Symbol Search and Coding 

tasks. The remaining tasks were administered online using the Zoom 

videoconferencing platform. 

 Prior to the commencement of the ERT, the anticipatory awareness 

sheet was completed. The ERT was then completed, with the participants 

answering verbally and the researcher recording the responses.  

 Participants would then either complete the face-to-face or online 

portion of the testing to ensure that the sessions were evenly counter-balanced. 

The tests within each face-to-face or online study were, however, administered 
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in a fixed order.  A suitable time was arranged to complete the testing either at 

the UTAS campus or in the participants' homes.  

The WAIS-IV Symbol Search and WAIS-IV Coding (Wechsler, 2008), and 

the TMT A and B (Lezak et al., 2012) were completed during the face-to-face 

component. However, to reduce cognitive fatigue, the remaining tasks (WAIS-

IV Digit Span, WMS-IV Logical Memory I and II, RAVLT, Animal Naming, 

COWAT) were completed either before the face-to-face testing or after a 

week-long break over a Zoom meeting call. PhD Candidate Sarah Skromanis 

completed the online portion of the testing. The researchers involved in this 

study were fully trained to administer the tasks. At the conclusion of the 

testing, participants were thanked and given $60 recompense for their time. 

Statistical Analysis 

 Between-group t-test analyses were completed using Jamovi Version 

1.8.1. Mixed-models analyses were conducted in SPSS Version 27. A 2 

(group: ABI x Control) x 6 (emotion type: happiness, sadness, disgust, fear, 

surprise, anger) x 5 (emotion intensity level: 20%, 40%, 60%, 80%, 100%) 

mixed-model analysis was used to determine between-group differences. A 

corrected alpha level of α = .01 was used to account for inflated alpha effects, 

with α = .05 also acknowledged as possible trending effects given the small 

sample size. Cohen's d effect sizes were calculated and interpreted using 

Cohen's (1988) criteria.   

 Calibration analysis was also used to examine the relationship between 

participant confidence ratings and accuracy of correct responses for facial 

expressions on the ERT. Calibration, over/under (O/U) statistic, and resolution 

will be used to measure the degree of fit between confidence (metacognitive 
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judgment) and actual accuracy on the ERT (Weber & Brewer, 2004). Perfect 

calibration occurs when participants can accurately assess their performance 

(e.g., 40% confidence evaluation is accurate 40% of the time) (Baranski & 

Petrusic, 1994). Resolution is calculated using the Adjusted Normalised 

Discrimination Index (ANDI) and measures the degree that incorrect and 

correct metacognitive judgments are accurately discriminated by confidence 

(Palmer et al., 2013). The O/U statistic refers to the degree to which 

confidence judgments are inflated (participants show over-confidence) or 

understated (participant show under-confidence) (Palmer et al., 2013). The 

O/U statistic ranges from -1 to 1, with negative values representing under-

confidence and positive values relative to over-confidence (Palmer et al., 

2013). The O/U, calibration, and ANDI values were used as dependent 

variables in 2 (group: ABI x Control) x 6 (emotion type: happiness, sadness, 

disgust, fear, surprise, anger) mixed-model analyses. 

Results 

Self-Report Measures 

 Independent sample t-tests indicated no significant differences between 

groups on the HADS Depression or Anxiety scales, or the SEQ-Emotion 

Recognition subscale (See Table 3 for descriptive and inferential statistics).   
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Table 3  

Descriptive and Inferential Statistics for Self-Report, Sample and Characterisation Measures  

 ABI Control    

  95%CI  95% CI    

 M (SD) LL UL M (SD) LL UL t(22) p Cohen’s d 

HADS_Anxiety   5.75 (4.65) 3.12   8.38 4.58 (3.37) 2.68   6.49 -0.70 .489 -0.29 

HADS_Depression 8.33 (6.07) 4.90 11.77 8.08 (3.80) 5.93 10.23 -0.12 .905 -0.05 

ToPF     54.67 (7.73) 50.30 59.04 53.00 (12.31) 46.04 59.96 -0.20 .695 -0.16 

SEQ 20.75 (6.18) 17.25 24.25 22.00 (2.86) 20.38 23.62 0.64 .531 0.26 

WAIS-IV Digit Span                                           24.50 (7.44) 20.29 28.71 26.03 (3.80) 23.93 28.23 0.66 .518 0.27 

WAIS-IV Symbol Search  31.33 (18.34) 20.96 41.71 32.67 (8.08) 28.09 37.24 0.23 .820 0.09 

WAIS-IV Coding  59.17 (21.99) 46.73 71.61 65.33 (14.31) 57.24 27.43 0.81 .424 0.33 

WMS-IV Logical 

Memory (Immediate) 

20.08 (6.64) 16.33 23.84 18.92 (6.11) 15.46 22.38 -0.45 .659 -0.183 
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Table 3 (Continued). 

Note. HADS= Hospital Anxiety and Depression Scale; TOPF= Test of Premorbid Functioning; SEQ = Social Emotional 

Questionnaire; WAIS-IV= Weschler Adult Intelligence Scale; WMS-IV= Weschler Memory Scale; RAVLT= Rey Auditory 

Verbal Learning Test; CI = confidence interval; LL = lower limit; UL = upper limit.

WMS-IV Logical 

Memory (Delay) 

13.25 (6.66) 9.48 17.02 15.08 (7.80) 10.67 19.50 0.62 .542 0.25 

RAVLT (Learning) 47.83 (12.71) 40.64 55.03 47.75 (8.27) 43.07 52.43 -0.02 .985 -0.01 

RAVLT (Delay) 9.33 (3.26) 7.49 11.18 9.33 (1.88) 7.90 10.77 0.00 1.00 0.00 

RAVLT (Recognition) 28.58 (1.24) 27.88 29.29 27.42 (1.88) 26.35 28.48 -1.79 .087 -0.73 

TMT (A) 38.17 (37.51) 16.94 59.39 25.25 (6.80) 21.40 29.10 -1.17 .253 -0.48 

TMT (B)  70.61 (44.87) 45.22 96.00 64.78 (19.45) 53.78 75.79 -0.41 .684 -0.17 

ANT  21.92 (4.87) 19.16 24.67 25.17 (6.39) 21.55 28.78 1.40 .175 0.572 

COWAT 43.33 (11.34) 36.92 49.75 42.83 (7.92) 38.35 47.31 -0.13 .901 -0.051 
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Supplementary and Sample Characterisation Measures 

There were no significant differences between groups on the ToPF, 

WAIS-IV Digit Span, WAIS-IV Symbol Search, WAIS-IV Coding, WMS-IV 

Logical Memory Immediate and Delay, RAVLT Learning and Delay, TMT A 

and B, ANT, and COWAT (See Table 3 for descriptive an inferential 

statistics).  

ERT Performance 

 Pairwise comparisons show that ABI participants find it significantly 

more challenging to identify surprise at 80% intensity than healthy participants 

(p=.004, Cohen’s d= 1.20). Furthermore, the ABI group were also 

significantly worse at identifying surprise at 100% than healthy controls 

(p=.004, Cohen’s d= 1.20). Group differences were also observed in 

identifying disgust at 100%, with ABI participants finding it significantly 

more complex than healthy controls (p<.001, Cohen’s d= 1.46). Finally, there 

was also a trend for participants in the ABI group to be less accurate at 

identifying disgust at 80% (p=.045, Cohen’s d= 0.82) and surprise at 60% 

(p=.045, d =0.82). Overall, a significant three-way (Group x Intensity x 

Emotion Type) was found (F(59, 501)= 16.619, p<.001) (See Figure 2).



SOCIAL COGNITION IN ABI  27 
 

 
 

Figure 2  

Estimated marginal mean correct identifications of six basic emotions across five intensity levels in acquired brain injury and 

healthy control participants. Error bars represent standard errors. 
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Misclassification of Emotion Types 

 Frequency values were analysed to examine which emotion types were 

misclassified to produce the significant differences between groups. Most 

significantly, the misidentification of surprise as happiness could explain 

where the significant differences between the ABI group (44%) and the 

healthy participants (24%) are appearing (See Table 4). Also, in the 

misclassification of disgust as anger, the ABI participants were more likely to 

misidentify disgust as anger (28%) than healthy participants (19%). 
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Table 4  

Misclassification of Emotions on the ERT Across ABI Participants and 

Healthy Participants 

  Label provided by participants (%) 

Group Emotion Happy Surprise Fear Anger Disgust Sad 

 

 

ABI 

Happy 89 4 2 0.8 1 3 

Surprise 44 45 4 0.8 3 3 

Fear 8 44 37 4 4 4 

Anger 3 5 9 65 14 5 

Disgust 2 3 1 28 63 4 

Sad 7 10 25 10 12 37 

 

 

Healthy 

Control 

Happy  89 2 3 1 3 1 

Surprise 24 65 3 2 5 2 

Fear 2 52 36 3 4 3 

Anger 2 3 5 75 13 3 

Disgust 0.4 2 2 19 74 3 

Sad 2 9 27 6 14 43 

 

Calibration Analyses for Anticipatory Awareness 

 ANDI Statistic. There was a significant interaction between group and 

emotion, F(11, 103.134)= 19.171, p<.001 (See Figure 3). Pairwise 

comparisons displayed trending effects between groups on surprise (p=.020, 

Cohen's d = 0.68) and disgust (p=.014, Cohen's d= 0.72), with ABI 

participants worse predicting their task performance than healthy controls. For 



SOCIAL COGNITION IN ABI  30 
 

 
 

the within-subject effects, ABI participants found it most challenging to 

discriminate between correct and incorrect surprise, followed by fear, sadness, 

disgust, anger, and happiness. Healthy participants found it most challenging 

to discriminate between correct and incorrect fear, sadness, surprise, anger, 

disgust, and happiness. 

Figure 3  

Means and standard errors for the anticipatory awareness ANDI statistic 

across all participants (stratified by group) for all emotion types and intensity 

levels. 

 

  

 Within-group differences displayed that ABI participants were 

significantly better at predicting their ability to discriminate between correct 

and incorrect emotions of happiness than all other emotion types: anger (p < 

.001, d = 2.14), fear (p < .001, d = 3.15), sadness (p < .001, d = 3.00), surprise 
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were significantly better at predicting ability to discriminate between correct 

and incorrect emotions of anger than fear (p = .006, d = 1.01), and surprise (p 

= .004, d = 1.04). Trending effects were observed between the abilities to 

predict anger and sadness (p = .018, d = .86), indicating a  better capacity to 

predict the ability to discriminate between correct and incorrect anger 

emotions than sadness. Trending effects were observed between abilities to 

predict fear and disgust (p = .033, d = .78), indicating a  better capacity to 

predict the ability to discriminate between correct and incorrect disgust 

emotions than anger. Finally, trending effects were observed between abilities 

to predict surprise and disgust (p = .027, d = .81), indicating a better capacity 

to predict the ability to discriminate between disgust emotions than surprise. 

 Healthy participants were significantly better at predicting their 

abilities to discriminate between correct and incorrect responses on happiness 

than all other emotion types: anger (p < .001, d = 1.44), fear (p < .001, d = 

3.21), sadness (p < .001, d = 2.46), surprise (p < .001, d = 2.06), and disgust (p 

= .001, d = 1.19). Also, healthy participants were significantly better at 

predicting the ability to discriminate between correct and incorrect emotions 

of anger than fear (p < .001, d = 1.76) and sadness (p < .001, d = 1.02). 

Healthy participants were significantly better at predicting ability to 

discriminate between correct and incorrect emotions of disgust than fear (p < 

.001, d = 2.09) and sadness (p < .001, d = 1.28). Trending effects were 

observed between the abilities to predict disgust and surprise (p < .001, d = 

.87), indicating a better capacity to predict the ability to discriminate between 

correct and incorrect disgust emotions than surprise. Healthy participants were 

significantly better at predicting their ability to discriminate between correct 
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and incorrect emotions of surprise and fear (p < .001, d = 1.15). Finally, 

trending effects were observed between abilities to predict sadness and fear (p 

< .001, d = .74), indicating a better capacity to predict ability to discriminate 

between correct and incorrect disgust emotions than surprise. 

Calibration Statistic. This analysis indicated a significant group by 

emotion interaction: F(11, 98.839)= 5.573, p<.001 (See Figure 4). Pairwise 

comparisons displayed significant between-group differences on surprise 

(p=.005, Cohen's d= 0.86), with ABI participants showing less agreement 

between the judgement of performance and actual performance than healthy 

participants. For the within-subject effects, ABI participants displayed the 

least agreement between the judgement of performance and actual 

performance on sadness, surprise, fear, disgust, anger, and happiness. The 

control group displayed the least agreement between the judgement of 

performance and actual performance on fear, sadness, surprise, anger, 

happiness, and disgust.  
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Figure 4  

Means and Standard Errors for the anticipatory awareness Calibration 

Statistic across all participants (stratified by group) for all emotion types and 

intensity levels. 

 

  

Within-group differences in the ABI group displayed significantly 

higher level of agreement between happiness than fear (p < .001, d = 1.46), 

sadness (p < .001, d = 1.92), and surprise (p < .001, d = 1.62). Trending effects 

were also observed between level of agreement between happiness and disgust 

(p < .001, d = .86). Also, ABI participants displayed significantly higher level 

of agreement between anger than sadness (p < .001, d = 1.48), and surprise (p 

= .004, d = 1.18). Trending effects also displayed that ABI participants 

displayed  higher level of agreement with anger and fear (p < .001, d = 1.03). 

ABI participants displayed significantly higher level of agreement between 

disgust and sadness (p = .009, d = 1.06).  
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 Healthy participants displayed significantly higher level of agreement 

between happiness than sadness (p = .009, d = 1.06), and fear (p = .001, d = 

1.36). Also, healthy participants displayed higher level of agreement between 

disgust than sadness (p = .009, d = 1.10), and fear (p = .001, d = 1.40). 

Healthy participants displayed higher level of agreement between anger than 

fear (p = .001, d = 1.31). Furthermore, trending difference were observed 

between anger and sadness (p = .013, d = 1.01). Healthy participants displayed 

higher level of agreement between surprise and fear (p = .005, d = 1.15). 

Trending differences were observed between surprise and sadness (p = .036, d 

= .85). 

  O/U Statistic. The interaction between group and emotion on the 

O/U statistic was significant: F(11, 107.500)= 15.411, p<.001 (See Figure 5). 

Pairwise comparisons displayed trending effects between groups on surprise 

(p=0.040), suggesting that ABI participants overestimate their ability to 

identify surprise compared with healthy participants. In examining the within-

subject effects, ABI participants displayed overconfidence in ability in all 

emotion types: with sadness showing the most overconfidence, followed by 

fear, surprise, disgust, anger, and happiness. The control group displayed 

overconfidence in all emotion types, aside from happiness: with fear showing 

the most overconfidence, followed by sadness, surprise, anger, and disgust. 
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Figure 5  

Means and Standard Errors for the anticipatory awareness O/U statistic 

across all participants (stratified by group) for all emotion types and intensity 

levels. 

 

 

 Within-group ABI differences displayed significantly lower 

overconfidence in happiness than fear (p < .001, d = 1.69), sadness (p < .001, 

d = 2.00), surprise (p < .001, d = 1.58), and disgust (p = .010, d = 1.43). 

Trending differences also displayed that lower overconfidence in happiness 

than anger (p = .045, d = .57). ABI participants displayed significantly lower 

overconfidence in anger than fear (p < .001, d = 1.12), sadness (p < .001, d = 

1.43), and surprise (p < .001, d = 1.01). ABI participants displayed 

significantly lower overconfidence in disgust than fear (p < .001, d = .95), 

sadness (p < .001, d = 1.26), and surprise (p < .001, d = .84).  
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 Within-group differences showed that healthy participants were 

significantly less overconfident in happiness than fear (p < .001, d = 2.00), 

sadness (p < .001, d = 1.86), and surprise (p < .001, d = .85). Trending 

differences were observed between happiness and anger (p < .001, d = .58), 

indicating that overconfidence in anger was higher than happiness. Healthy 

participants were significantly less overconfident in anger than fear (p < .001, 

d = 1.42),  and sadness (p < .001, d = 1.28). Healthy participants were 

significantly less overconfident in surprise than fear (p < .001, d = 1.15), and 

sadness (p < .001, d = 1.01). Trending differences were observed between 

surprise and disgust (p < .001, d = .59), indicating that overconfidence in 

surprise was  higher than disgust. Healthy participants were significantly less 

overconfident in disgust than fear (p < .001, d = 1.74), and sadness (p < .001, 

d = 1.61). 

Calibration Analyses for Emergent Awareness 

 ANDI Statistic: The overall interaction between group and emotion on 

the ANDI statistic for emergent awareness was statistically significant: F(11, 

93.886)= 5.941, p<.001 (shown in Figure 6), indicating ABI participants found 

it more difficult to discriminate between correct and incorrect responses than 

healthy participants during the task. Pairwise comparisons displayed no 

between-group differences on any emotion types. In examining the within-

subject effects, ABI participants found it challenging to discriminate between 

correct and incorrect responses on fear,  followed by sadness, surprise, disgust, 

anger, and happiness. The control group found it challenging to discriminate 

between correct and incorrect responses on fear, followed by surprise, sadness, 

anger, disgust, and happiness. 
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Figure 6   

Means and standard errors for the emergent awareness ANDI statistic across 

all participants (stratified by group) for all emotions and intensity levels. 
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participants were  better at rating their ability to discriminate between correct 

and incorrect responses on disgust than fear.  

Calibration Statistic. Overall, there was an interaction between group 

and emotion on the calibration statistic that was statistically significant: F(11, 

105.051)= 5.208, p<.001 (See Figure 7). Pairwise comparisons displayed a 

trending difference between groups on disgust (p=.026, Cohen's d= .64), 

indicating that ABI participants find it more challenging to measure their 

ability to identify disgust than healthy participants. In examining the within-

subject effects, ABI participants found it most challenging to measure their 

ability to identify fear, followed by surprise, disgust, sadness, anger, and 

happiness. The control group found it most challenging to measure their 

ability to identify fear, followed by sadness, surprise, anger, disgust, and 

happiness. 
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Figure 7  

Means and Standard Errors for the emergent awareness Calibration Statistic 

across all participants (stratified by group) for all emotion types and intensity 

levels. 

 

 

 Within-group differences in the ABI group displayed significantly 

higher levels of agreement with happiness than fear (p < .001, d = 1.59), 

surprise (p = .001, d = 1.19), and disgust (p = .008, d = .92). Trending effects 

were also observed between happiness and sadness (p = .037, d = .55). 

Furthermore, the ABI group displayed significantly higher levels of agreement 

ratings with anger than fear (p < .001, d = 1.34), and surprise (p = .008, d = 

.94). Trending effects were observed between level of agreement with sadness 

and fear (p = .013, d = .86).  

 Within-group differences in the healthy control group displayed 

significantly higher agreement with happiness than fear (p < .001, d = 1.52). 
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Within-group differences in the healthy control group displayed significantly 

higher levels of agreement with happiness than fear (p < .001, d = 1.52). 

Trending effects were also observed between happiness and sadness (p = .030, 

d = .75). The healthy participants also displayed significantly higher levels of 

agreement with disgust than fear (p < .001, d = 1.29). Also, the healthy 

participants displayed significantly higher levels of agreement with anger than 

fear (p < .001, d = 1.25). Trending effects were observed fear and surprise (p = 

.011, d = .88), and fear and sadness (p = .027, d = .77). 

 O/U Statistic. The interaction between group and emotion on the O/U 

statistic was significant: F(11, 107.677) = 13.387, p < .001 (See Figure 8). 

Pairwise comparisons displayed no between-group differences. In examining 

the within-subject effects, ABI participants displayed overconfidence in 

predicting their ability for all emotion types, aside from happiness: showing 

the most overconfidence in fear, followed by surprise, sadness, disgust, and 

anger. The control group displayed overconfidence in most abilities, besides 

happiness and anger: showing the most overconfidence in fear, followed by 

sadness, surprise, and disgust. 
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Figure 8  

Means and Standard Errors for the emergent awareness O/U statistic across 

all participants (stratified by group) for all emotion types and intensity levels. 

 

 

 Within-group differences show that ABI participants displayed 

significantly lower overconfidence in happiness than fear (p < .001, d = 1.82), 

sadness (p < .001, d = 1.60), surprise (p < .001, d = 1.70), and disgust (p = 

.003, d = .82). Trending effects were seen between happiness and anger (p = 

.016, d = .66). ABI participants displayed significantly lower overconfidence 

in anger than fear (p < .001, d = 1.16), sadness (p = .001, d = .93), and surprise 

(p < .001, d = 1.04). ABI participants displayed significantly lower 

overconfidence in disgust than fear (p < .001, d = 1.00), sadness (p = .005, d = 

.77), and surprise (p = .001, d = .88).  

 Within-group differences show that healthy participants displayed 

significant lower overconfidence in happiness than fear (p < .001, d = 1.87), 
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sadness (p < .001, d = 1.63), and surprise (p = .002, d = .87). Healthy 

participants displayed significantly lower overconfidence in anger than fear (p 

< .001, d = 1.50), and sadness (p < .001, d = 1.24). Furthermore, healthy 

participants displayed significantly lower overconfidence in disgust than fear 

(p < .001, d = 1.35) and sadness (p < .001, d = 1.09). Healthy participants 

displayed significantly lower overconfidence in surprise than fear (p < .001, d 

= 1.00) and sadness (p = .006, d = .75). 

Discussion 

 The current study aimed to examine difficulties in recognising facial 

emotion expressions in individuals with an ABI by comparing their 

performance on an emotion recognition task with healthy individuals without 

an ABI. A further aim of this study was to examine possible difficulties in 

meta-socio-cognitive awareness in those with an ABI. Overall, partial support 

for the hypotheses were found. This occurred despite the lack of group 

difference detected in self-reported emotion recognition ability and 

performance on tests of general cognitive functioning (e.g., attention, 

processing speed, working memory, learning and memory, and executive 

functioning).  

The first hypothesis, that the ABI participants will obtain poorer scores 

on the ERT on all emotion types (particularly negatively valanced types and 

emotions displayed at lower intensity levels) when compared with healthy 

individuals, was partially supported. Although ABI participants performed 

significantly worse on surprise and disgust at clear intensity (80%, 100%), 

consistent with the results of Rosenberg et al. (2014), no significant 

differences were seen in subtle intensity levels (20%, 40%). Furthermore, ABI 
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participants’ results on negatively-valanced emotions (anger, disgust, fear, 

sadness) were generally consistent with healthy control participants, excluding 

disgust. Also inconsistent with Rosenberg et al. (2014), the results of this 

study did not find any significant differences between groups on happiness at 

any intensity level. As expected, the results did show some significant 

differences between groups on certain emotion types (surprise, disgust). 

However, it was hypothesised that all negatively-valanced emotion types 

would be impacted, especially at higher intensity levels. Furthermore, it was 

expected that positively-valanced emotions (happiness, surprise) would be 

impacted at subtle intensity levels, which was not replicated in these results.  

The six emotion types selected in this study were used as they are 

generally viewed as the six basic emotion categories (Ekman, 1972). 

However, recent research has opposed this view of six emotion types and has 

instead suggested that humans may only have four basic emotion 

communication categories: happiness, sadness, fear/surprise, and disgust/anger 

(Jack et al., 2014). There is support for this four-category view of emotion 

when considering the difficulties present in individuals with an ABI. Notably, 

individuals with ABI experienced difficulties in misidentifying disgust as 

anger and fear as surprise. Anger and disgust share similar early micro-

signalling (e.g., ‘wrinkled nose’, ‘furrowed brow’) that is expressed as the 

emotion emerges to its complete form. This micro-signalling occurs in a 

similar vein to the emotion types of surprise and fear (e.g., ‘widened eyes’, 

‘opened mouth’) (Jack et al., 2014). Due to sharing similarities in signalling 

dynamics, it is unsurprising that misidentification occurs between these 

emotion types. 
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While this study found that emotion recognition is impaired in ABI, 

this was not the case with self-reported emotion perception ability when 

measured on a standardised questionnaire (the SEQ). This may indicate that 

when it comes to the overall reporting of emotion perception abilities, there is 

a lack of awareness of the difficulties that may be present. The suggestion that 

awareness of emotion recognition abilities may be impaired in individuals 

with an ABI was examined more specifically in hypothesis 2. 

The second hypothesis, that the ABI participants would find it more 

difficult to predict their performance and subjectively rate their confidence on 

each item on the measure when compared with healthy control participants, 

was also only partially supported. According to the results, ABI participants 

found it significantly more challenging to predict their ability to identify 

surprise, but trending effects were also seen in their ability to discriminate 

between correct and incorrect responses on surprise and disgust. For emergent 

awareness, trending effects were observed in the ability to identify disgust, 

meaning that ABI participants found it more challenging to rate their actual 

performance on the ERT accurately.  

The inconsistency between subjective ratings of performance and 

actual task performance in this study are a common finding in prior literature. 

Hart et al., (2004) suggests that individuals who have experienced a TBI tend 

to overestimate their socio-cognitive abilities, which is an explanation for the 

lack of between-group differences detected on the self-rated measures of 

emotion recognition ability in this study (e.g., the SEQ). When probing 

specific ‘anticipatory’ meta-social-cognitive abilities (i.e.,  anticipatory 

awareness assessing ratings of expected task performance), ABI participants 
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demonstrated inconsistency between their anticipated abilities and actual task 

performance on the emotion of surprise (indicated by the Calibration statistic). 

Further, ABI participants demonstrated difficulty with discriminating between 

correct and incorrect responses on surprise and disgust (indicated by the 

ANDI/resolution statistic). ABI participants also overestimate their abilities to 

identify surprise (indicated by the O/U statistic). These findings are largely 

consistent with previous literature, as ABI participants show significantly 

lower capacity to predict their socio-cognitive abilities and generally 

overestimate their abilities.  

In terms of ‘emergent’ meta-socio-cognitive abilities, there were no 

differences between groups detected. The only exception to this was a trending 

difference in disgust on the calibration statistic, representing possible poorer 

awareness in those individuals with an ABI or, more specifically, 

inconsistency between immediate task appraisal and emotion perception 

abilities.  

Overall, the sample demonstrated poor ability to anticipate actual 

performance. According to the online awareness model (Crosson et al., 1989), 

anticipatory awareness requires the highest level of self-awareness, as 

increased insight into deficits is required to be able to accurately predict future 

performance. This model may therefore explain why results are somewhat 

discrepant across anticipatory and emergent meta-socio-cognitive abilities 

(i.e., significant differences in anticipatory awareness that were not observed 

in emergent awareness). The observation of meta-socio-cognitive insight in 

relation to emotion perception abilities may be impaired in individuals with an 
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ABI in the current study is a noteworthy finding that has not yet been 

demonstrated in the prior literature.  

  Clinical Implications 

 The results of the current study indicate that: (1) socio-cognitive ability 

is impaired after an ABI, particularly in identifying surprise and disgust; and 

(2) Meta-socio-cognitive insight may be affected in those individuals who 

have experienced an ABI, particularly when anticipating task performance 

(i.e., prior to completing the task). Learning how ABI affects socio-cognitive 

abilities is incredibly important for psychoeducation intervention (Rosenberg 

et al., 2014) and when formulating other targeted treatment interventions 

(Honan et al., 2017). Those with identified deficits can receive more targeted 

treatments if they have the opportunity to gain insight into their conditions 

(Ownsworth & Fleming, 2005). Insight is essential when treating individuals 

with an ABI, given that those with poor insight are less likely to benefit from 

treatment (Haeffel et al., 2017; Hoffmann et al., 2000; Serafini et al., 2020). 

Additionally, awareness of impairments is crucial to altering behaviour to 

improve social skills and minimising inappropriate social behaviour 

(Ownsworth & Clare, 2006). Rosenberg et al. (2014) suggested that receiving 

verbal instruction and potentially having the opportunity to model the social 

behaviours of their peers can potentially improve deficits.   

 ABI socio-cognitive difficulties share many similarities with the 

difficulties seen in autism spectrum disorder (ASD) (Gurdin et al., 2005). 

Given this, similar treatment interventions to improve social-cognitive 

functioning have been suggested. Stimulus equivalence technology training, 

used in the treatment of ASD (where participants are taught to match labels to 
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facial expressions), has proved beneficial in a sample of adult ABI participants 

(Guercio et al., 2004). If impairments in social-cognitive ability and meta-

socio-cognitive awareness are observed in ABI, then interventions such as 

these can be implemented into treatment for ABI. 

Strengths and Limitations 

 The present study has many strengths. Firstly, there is a lack of 

research into metacognitive, specifically socio-metacognitive, abilities and 

how they are impacted following an ABI. Although there has been previous 

research into the discrepancy between self-and informant-reported socio-

metacognitive ability, how this translates to actual performance on a task of 

social cognition task is lacking. This study found that there are significant and 

trending discrepancies between anticipated and actual task performance, in 

particular, suggesting that insight into socio-cognitive deficits may be 

impacted in those with ABIs. This is incredibly important for creating more 

targeted treatments in ABI and improving the QoL for those affected. 

Secondly, this study provides a promising direction for further study. 

Although some effects were not significant, a large sample size could possibly 

indicate further impairments in ABI participants. It should be noted that there 

is a large amount of variance shown in the data. As noted previously, it is 

possible that, due to the small overall sample size (n= 24), the power to detect 

significant effects is lacking. Given the emergent trends present in the results, 

it is likely that larger sample sizes will reveal more group differences across 

intensity levels in the different emotion types. Thus, future research should 

aim to replicate this current study in a larger sample of ABI participants. 
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The inclusion of a control group is generally recommended in the 

research but is not always present in clinical studies (Temkin et al., 2009). The 

comparison against healthy individuals made it possible to infer that the 

results were likely related to the presence of an ABI instead of individual 

differences. A lack of group differences detected in premorbid intellectual 

functioning, and anxiety and depression measures, were found, providing 

increased confidence that the results of this research are not likely to be 

attributable to these factors.  

Finally, this study was more inclusive of a larger sample (ABI, as 

opposed to TBI); therefore is broader in scope and more applicable to those 

with an ABI. Also, this study observed insight and awareness into 

impairments, which is crucial for future research direction and treatment 

efficacy. 

There are also several limitations of the present study that should also 

be considered when interpreting these results. Firstly, the sample size was 

small and potentially may not have detected significant differences between 

groups. As noted previously, it is possible that, due to the small overall sample 

size (n= 24), the power to detect significant effects is lacking. Given the 

emergent trends present in the results, it is likely that larger sample sizes will 

reveal more group differences across intensity levels in the different emotion 

types. Thus, future research should aim to replicate this current study in a 

larger sample of ABI participants. The sample in this current study was 

predominantly female and well-educated. This does not match the general 

gender ratio of the ABI population, which is predominantly male (Fortune & 

Wen, 1999; Helps et al., 2008), and have less education than the general 
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healthy population (McGuire, 2012). Furthermore, prior research has shown 

that females are generally better at facial emotion identification, potentially 

influencing these results (Saylik et al., 2018). Therefore, the current results 

may not be entirely reflective of the impairments that might be seen across the 

Australian and global ABI population.  

Secondly, social cognition requires integrating and appraising 

numerous forms of information from various brain regions concurrently. For 

example, this includes social interactions, contextual information, internal 

response, and cognitive insight (Kumfor et al., 2018). Facial emotion 

identification is heavily reliant on contextual information, such as 

interoceptive awareness (i.e., breathing and heart rate) and extrinsic 

information (i.e., posture, tone of voice, body language) (Aviezer et al., 2012). 

However, most facial emotion recognition testing does not incorporate 

contextual information into the task. For example, the ERT (used in this study) 

relies solely on isolated morphing photographs of faces and, therefore, does 

not allow for the inference of context (Kumfor et al., 2018). Therefore, the 

facial expressions were assessed in the absence of social contexts. The lack of 

interpretation of contextual information that is allowed by the ERT means that 

these results may not be generalisable in a real-world context, as individuals 

are able to use interoceptive awareness and extrinsic information to facilitate 

emotional appraisal. Furthermore, as the ERT involves static images that 

morph into the intended emotion type and intensity, it may not reflect the 

dynamic nature of emotional and social expression in humans. These static 

images are expected to reduce the detectability of facial expressions, as 

participants cannot see the expression emerge realistically. Further research in 
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this area could potentially use different measures, such as The Awareness of 

Social Inference Test (TASIT), which allows for the inference of contextual 

information and increase the validity of the results by showing a more realistic 

and dynamic representation of emotional expression (Honan et al., 2017). 

These suggestions may increase real-world applicability of the results. 

Future Research 

 Future research should aim to replicate these results to solidify the link 

between impairment in social cognition and ABI. As previously stated, these 

results are promising, but they lack the power to detect significant effects due 

to the small sample size. Furthermore, the meta-socio-cognitive difficulties 

found in those individuals with an ABI in this study are preliminary. It would 

be beneficial to determine whether they generalise to the general population, 

particularly by observing a more representative sample of the greater ABI 

population. Future research should focus on whether these results can be 

replicated in a larger, more representative sample and whether socio-

metacognitive awareness can predict treatment outcomes in the ABI 

population. Additionally, it may be beneficial to observe whether similar 

metacognitive awareness can be generalised to tasks that allow for the 

inference of context.  

Conclusion 

 The results of the present study support the prior findings of 

difficulties in social-cognitive impairments. The current study first aimed to 

replicate the work of Rosenberg et al. (2014), the results of which were 

partially supported. Extending on the existing literature, however, some 

findings indicated that individuals with ABI might also be impaired in their 
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metacognitive awareness of their emotion recognition abilities, particularly in 

relation to anticipatory awareness. This is an important finding, as 

metacognitive awareness is crucial not only for the efficacy of treatment 

interventions but also for monitoring social behaviours and appropriate social 

responding. Future research is needed to support the current results that meta-

socio-cognition is impaired in ABI and can affect social behaviour and 

response to targeted treatment and how these social-cognitive impairments 

may impact psychosocial outcomes such as the maintenance of relationships. 
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ABI and Social Cognition Study 

Call for Research Participants  

Aged between 18 and 65 years 

 

 

 

 

We are looking for volunteers who have experienced a traumatic 

brain injury or stroke or healthy individuals to take part in a study 

investigating social functioning (i.e., understanding socially 

relevant information and the behaviours and emotions of others, 

and the ability to reflect on oneself and how this relates to 

others).  

As a participant, you will be asked to participate in two testing 

sessions in which you will complete a series of questionnaires, 

undertake a brief interview, and complete some face-to-face 

assessments. Each testing session is expected to take 
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approximately 2 hours. We will reimburse you AU$60 for your 

participation.  

To volunteer or for further information, please contact: 

Miss Sarah Skromanis 

College of Health and Medicine, School of Psychological Sciences 

University of Tasmania   

Ph: 03 6324 3017 

Email: Sarah.Skromanis@utas.edu.au  

mailto:Sarah.Skromanis@utas.edu.au
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Notice for Social Media Sites  

We are looking for volunteers who have experienced a traumatic brain injury or 

stroke or healthy individuals to take part in a study investigating social functioning.  

As a participant, you will be asked to participate in two testing sessions in which you 

will complete a series of questionnaires, undertake a brief interview, and complete 

some face-to-face assessment tasks. Each testing session is expected to take 

approximately 2 hours. 

We will reimburse you AU$60 for your participation. 

To volunteer or for further information, please contact Miss Sarah Skromanis on 03 

6324 3017 or Sarah.Skromanis@utas.edu.au  

This study has been approved by the Tasmanian Health and Medical Research Ethics 

Committee (####).  
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SCREENING INTERVIEW 

 

The following screening interview will be conducted over the phone with the 

potential participant. The participant will be provided with information about 

the study as follows:  

Information about the study:   

1. Provide a description of the topic under investigation and the purpose 

of the project (similar to what is provided in the participant 

Information Sheet).  

2. Specify that it involves participation in two separate assessment 

sessions (one to be conducted at the University of Tasmania and one 

to be conducted online via Zoom) (approximately 2 hours each). 

Indicate the types of tasks that will be undertaken (assess memory, 

attention, verbal fluency,  information processing, and social 

functioning). Also advise that we would like to contact a family 

member, friend or carer/support worker to ask some questions about 

their social functioning.  

3. Discuss voluntary participation and right to withdraw at any time. 

4. Discuss anonymous participation and confidentiality.  

5. Discuss potential risks (anxiety and discomfort as a result of discussing 

personal experience with an acquired brain injury, questions relating 

to social functioning).  

6. Outline the benefits of the research generally. Also specify that they 

will not directly benefit from the research. 

7. Discuss reimbursement of $60.   

Screening Questions:  

The individual will then be asked if they would be willing to answer some 

brief questions to assess their eligibility to participate in the study. They will 

be assured that all information will be kept confidential and that this 

screening questionnaire will be securely destroyed at the conclusion of their 

participation.  

The following questions will be asked: Age: _________ (if aged under 18 

years or over 65 years, the individual is excluded).  

Are you able to read and speak English?    Y / N   (if no, individual is 

excluded).  
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(if yes to any of the following questions, individual is excluded)  

Do you have any uncorrected visual and/or hearing difficulties?     Y / N  

If yes, provide details: 

____________________________________________________________ 

(researcher to make decision about whether visual difficulties will prevent 

the individual from validly completing tasks)   

Do you have a current diagnosis of a psychotic, bipolar or related disorder? 

___________  

Do you have a diagnosis of any other neurological disorder? ___________ 

Do you experience any difficulties processing sensory information? (i.e., you 

find it difficult to recognise objects, sounds, shapes, or smells)   Y / N  

 If yes, provide details 

____________________________________________________________ 

 (researcher to make decision about whether these difficulties will 

prevent the individual from validly  completing tasks)   

Do you have a history of developmental delay? ___________    

Do you have a history of alcohol or illicit drug abuse? 

______________________    

The following question will only be asked to individuals with an ABI:  

Is your acquired brain injury verifiable by a suitably qualified medical 

practitioner? (e.g., general practitioner, neurologist)   Y / N   

For this research, we will seek information from your medical practitioner or 

the hospital that you were admitted to for details of your injury. Are you 

happy for us to do this? Y / N   

(note: this is to make the participant aware that they will be asked to sign a 

release form to obtain medical information).  

Additional Questions:  

These additional questions are to ensure that the individual is able to fully 

consent to participate in the study. 

Can you briefly describe back to me what is involved in your participation? 

Do you understand the risks and benefits of participating in this study and 

can you describe these to me?   

Are you able to attend a testing session at the University of Tasmania? Y / 

N 

Do you have any difficulties with mobility and/or transportation?  Y / N  
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Do you have any further questions about the research?  Y / N  

Will you be willing to participate in the study? (if participant satisfies 

selection criteria)  Y / N  

Final Notes:  

If it is apparent to the researcher that the participant is severely cognitively 

impaired (this will be apparent if the individual finds it difficult to answer 

questions or provide rational responses to questions), the individual will be 

excluded from the study.  

If the individual does not satisfy the selection criteria, they will be informed 

that at this time they do not meet the criteria for this particular study. The 

individual will be thanked for their time.  

If the individual does meet the selection criteria and is willing to participate, 

obtain the following information:  

 Name: __________________ Address: __________________  

 Phone: __________________ Email: ____________________ 

Ask the individual about their preferred day for the testing session: M / T / W 

/ T / F 
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ERT—Anticipatory Awareness Sheet 
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Emotion Recognition Task (ERT) – Anticipatory Awareness  

In a moment you will undertake a task where we will require you to identify 

emotions in others. Please rate (by writing a % between 0 and 100) how 

confident you are that you will be able to recognise a face displaying each 

of the following emotions.   

Keep in mind that 0% is not at all confident and 100% is completely confident.  

1. How confident are you that you will be able to recognise a happy 

face if it is? Subtly displayed: __________         Clearly displayed: 

_________  

  

2. How confident are you that you will be able to recognise a surprised 

face if it is? Subtly displayed: __________         Clearly displayed: 

__________  

  

3. How confident are you that you will be able to recognise a fearful 

face if it is? Subtly displayed: __________       Clearly displayed: 

_________  

  

4. How confident are you that you will be able to recognise an angry 

face if it is? Subtly displayed: __________        Clearly displayed: 

__________  

  

5. How confident are you that you will be able to recognise a disgusted 

face if it is? Subtly displayed: __________        Clearly displayed: 

__________  

  

6. How confident are you that you will be able to recognise a sad face if 

it is?  

Subtly displayed: __________         Clearly displayed: __________ 
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Social Emotional Questionnaire 
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Social Emotional Questionnaire 

Please say how  you agree or disagree with the following statements. You can 

strongly agree, slightly agree, be in between, slightly disagree or strongly disagree. 

Please circle the number to the right of the question. 

 Strongly 
disagree 

Slightly 
disagree 

In 
between 

Slightly 
agree 

 Strongly 
agree 

1. I express my feelings 
appropriately in 
public  
 

1 2 3 4  5 

2. I avoid arguments  
 

1 2 3 4  5 

3. When others are 
afraid, I reassure 
them 

 

1 2 3 4  5 

4. I speak my mind 
 

1 2 3 4  5 

5. I notice when other 
people are happy 

 

1 2 3 4  5 

6. I am critical of others 
 

1 2 3 4  5 

7. I am amusing 
 

1 2 3 4  5 

8. I notice when other 
people are 
frightened  

 

1 2 3 4  5 

9. When others are 
happy, I am pleased 
for them 

 

1 2 3 4  5 

10. I am not aggressive  
 

1 2 3 4  5 

11. I co-operate with 
others  

 

1 2 3 4  5 

12. I notice when other 
people are 
disgusted  

 

1 2 3 4  5 

 
13. I am impatient with 

other people 
 

1 2 3 4  5 

14. I am apologetic 
 

1 2 3 4  5 
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 Strongly 
disagree 

Slightly 
disagree 

In 
between 

Slightly 
agree 

 Strongly 
agree 

15. When others are 
angry, I calm them 
down 

 

1 2 3 4  5 

16. I am confident 
meeting new 
people 

 

1 2 3 4  5 

17. I have difficulties 
making and keeping 
close relationships  

 

1 2 3 4  5 

18. I notice when other 
people are sad 

 

1 2 3 4  5 

19. I am sociable 
 

1 2 3 4  5 

20. When other are 
disgusted, I am 
appalled for them 

 

1 2 3 4  5 

21. I take a long time to 
make decisions 

 

1 2 3 4  5 

22. I do what I want to 
and do not care 
what others think  

 

1 2 3 4  5 

23. I notice when other 
people are angry 

 

1 2 3 4  5 

24. I do things without 
thinking 

 

1 2 3 4  5 

25. I have good 
manners 

 

1 2 3 4  5 

26. I am close to my 
family 

 

1 2 3 4  5 

27. I let someone know 
if I find them 
attractive 

 

1 2 3 4  5 

28. I keep in touch with 
old friends 

 

1 2 3 4  5 

29. I prefer being along 
than with others 

1 2 3 4  5 
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 Strongly 
disagree 

Slightly 
disagree 

In 
between 

Slightly 
agree 

 Strongly 
agree 

30. When others are 
sad, I comfort them 

1 2 3 4  5 

 

Thank you for completing this questionnaire! 
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Social Cognition in Context: An Examination in Acquired Brain Injury 

Participant Information Sheet 

_______________________________________________________________

____________ 

1. Invitation 

You are invited to participate in a study being conducted by the School of 

Psychological Sciences, University of Tasmania. The research is being conducted by 

Miss Sarah Skromanis in partial fulfilment of a Doctor of Philosophy (PhD). Miss 

Skromanis will be supervised by Dr Cynthia Honan (Clinical Neuropsychologist), Dr 

Allison Matthews, Dr Christine Padgett, and Dr Mandy Matthewson. Miss Emily 

Denny will also be assisting with the study.  

2. What is the purpose of this study? 

The purpose of this study is to investigate how contextual and environmental factors 

can influence social functioning (e.g., understanding the behaviours and emotions of 

others).  We will also investigate how social functioning differs between individuals 

with an acquired brain injury and healthy individuals without a brain injury.   

3. Why have I been invited to participate? 

You have been invited to participate in this study because you are aged between 18 

and 65 years, have either experienced a traumatic brain injury or stroke after the 

age of 18 years and are at least six month post-injury, have experienced a traumatic 

brain injury or stroke before the age of 18 years, or are a healthy individual without 

a brain injury or other neurological illness.  

Your involvement in this study is entirely voluntary. While we hope that you will be 

willing to participate, we respect your right to decline.  

4. What will I be asked to do? 

If you wish to take part in this study, you will be asked some screening questions 

over the phone to determine whether you are suitable to participate. If you are 

deemed suitable you will then be invited to participate in the study, which will be 
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conducted over two testing sessions. One of these sessions will be held at the 

University of Tasmania's Sandy Bay, Newnham, or Cradle Coast campus or the 

Menzies Clinical Research Facility and the other session will be held online via Zoom. 

Each testing session is estimated to take approximately 2 hours. You will be asked to 

complete various mental tasks assessing attention, memory, reasoning and problem 

solving, and social processing abilities. You and a person that knows you well will 

also be asked to complete a number of questionnaires which ask about your 

behavioural difficulties or abilities. Prior to participating, you will be asked to sign 

the Participant Consent Form.   

 

5. Are there any possible benefits from participation in this study? 

The current research is intended to improve our understanding of social functioning 

among individuals with an acquired brain injury, and the possible impact this has on 

their everyday functioning. Whilst the benefits of participating may not be of direct 

benefit to you, your participation will provide us with some invaluable information 

that will assist other people with an acquired brain injury, researchers, and 

clinicians. Increasing our understanding is important as it may lead to the 

development of more effective and targeted interventions for those experiencing 

difficulties with social functioning following an acquired brain injury. 

Please note that your individual results from the questionnaires and 

neuropsychological assessments will not be made available to you.   

6. Are there any possible risks from participating in this study? 

There is minimal risk associated with your participation in this study. It is possible 

that answering questions about your brain injury or condition, answering questions 

about your social functioning and behaviour, or undertaking mental tasks, may 

cause you some anxiety or discomfort. Should you feel any anxiety or discomfort, 

please inform a member of the research team (Ph: 03 6324 3017). You may also 

contact Lifeline on 13 11 14 or your general practitioner for a specific referral to a 

qualified counsellor or psychologist.  
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Participants are also reminded that they may withdraw from participation at any 

time without consequence.       

7. Is there any reimbursement for participation?  

Participants will be reimbursed AU $60 at the conclusion of the testing session as 

recompense for their time. Participants who do not complete the full study may be 

offered a partial reimbursement for participation depending on the number of 

neuropsychological tests completed.  

8. What if I change my mind during or after the study? 

Should you wish to discontinue your participation during the testing session, please 

let one of the researchers know and they will ensure your information is not used 

for the study. If you wish to withdraw your participation after the testing session, 

you can do so, without providing an explanation, by contacting Miss Sarah 

Skromanis (Sarah.Skromanis@utas.edu.au; Phone: 03 6324 3017), within twenty-

eight [28] days of the session being conducted. 

9. What will happen to the information you provide when this study is over?  

All data will be stored on a password protected computer within the School of 

Psychological Sciences, University of Tasmania. It will be accessible only to the 

abovenamed researchers, and will be destroyed twelve [12] years after the date of 

publication of the study results.  

10. How will the results of the study be published?  

We hope that the results from this study will be published in peer-reviewed 

academic journals and presented at academic and/or public forums. Any 

publications or presentations will not include any personal identifying information 

and your confidentiality will be respected throughout the conduct of this study.    

 

 

 

 

 

mailto:Sarah.Skromanis@utas.edu.au
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Participant Consent Form 
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Social Cognition in Context: An Examination in Acquired Brain Injury 

Participant Consent Form 

____________________________________________________________

____________ 

1. I agree to take part in the research study named above. 

2. The nature and possible effects of the study have been fully explained to 

me.  

3. I understand that my involvement means participating in two testing 

sessions (one at the University of Tasmania and one via Zoom), each of 

which will take approximately 2 hours.  

4. I understand that the researchers will maintain the confidentiality of all 

information provided and that this information will be used only for the 

purposes of the research.  

5. I understand that there are minimal risks associated with participating in this 

research, including possible distress and/or discomfort due to personal 

questioning about social functioning and medical history.   

6. Although I understand that the purpose of this study is to improve our 

understanding of social functioning following ABI, leading to improved 

assessment and treatment, it has also been explained that my involvement 

may not be of direct benefit to me and that I will not be able to obtain my 

individual results from the researchers.  

7. I understand that no information regarding my medical history will be 

divulged (participants with an acquired brain injury only) 

8. I understand that all information collected will be confidential and securely 

stored on the University of Tasmania premises for twelve [12] years from 

the publication of study results and will then be destroyed.  
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9. I understand that my involvement in the study will not affect my 

relationship with the researchers or the University of Tasmania.  

10. I confirm that any questions that I have asked have been answered to my 

satisfaction  

11. I understand that my participation is voluntary, that I may withdraw from 

the study at any time without providing an explanation and without penalty, 

and that should I wish to withdraw following completion of the testing, I 

should contact Miss Sarah Skromanis, at Sarah.Skromanis@utas.edu.au (03 

6324 3017), within twenty-eight [28] days of the testing session being 

conducted.  

12. I understand that this study will be conducted in accordance with the latest 

versions of the National Statement on Ethical Conduct in Human Research 

2007 and applicable privacy laws.  

 

Participants name: 

_______________________________________________________ 

Participants signature: 

____________________________________________________ 

Date: _______________________ 

 

Statement by Investigator  

 I have explained the project and the implications of participation in it to 

this participant and I believe that the consent is informed and that he/she 

understands the implications of participation. 

If the Investigator has not had an opportunity to talk to participants prior to them 

participating, the following must be ticked. 

mailto:Sarah.Skromanis@utas.edu.au
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 The participant has received the Information Sheet and Consent Form 

where my details have been provided so participants have had the 

opportunity to contact me prior to consenting to participate in this project. 

 

 

Investigator’s name:  
_____________________________________________________  

Investigator’s signature: 
___________________________________________________ 

Date:  ________________________ 

 

 


