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Abstract 

Apathy is one of the most prominent neuropsychiatric symptoms in patients with 

‘uncomplicated’ Alcohol Use Disorder (AUD), alcohol related cognitive impairments (ARCI) 

and Korsakoff’s syndrome (KS). Besides, there is increasing evidence for apathy as a 

multidimensional concept. In this, a distinction is made between cognitive apathy, emotional 

apathy and behavioural apathy. However, less is known about these apathy subtypes in 

patients with alcohol related problems. This study aimed to investigate the relation between 

cognitive, emotional and social apathy ratings and measures of cognitive-executive function, 

emotional processing and social functioning. This study was done in AUD (N=23), ARCI 

(N=18) and KS (N=9) patients and a control group (N=20). Apathy subtypes were measured 

with the Apathy Motivation Index (AMI). Besides, cognitive-executive functioning was 

measured using the Brixton Spatial Anticipation Test (BSAT), emotion recognition was 

measured using the Emotion Recognition Task (ERT) and knowledge of social norms was 

measured using the Social Norms Questionnaire (SNQ). Higher ratings of cognitive, 

emotional and social apathy were found for the control group compared to AUD and ARCI 

patients. In addition, no significant linear regression model was found for cognitive, 

emotional and social apathy with the BSAT, ERT and SNQ score as variables of interest. This 

study shows that apathy symptoms of apathy are present in the patient groups, but also more 

in the control group. Besides, no association was found between the apathy subtypes and 

executive functioning, emotion recognition and social norms. 
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Introduction 

People who have chronically consumed excessive amounts of alcohol may meet the 

criteria of Alcohol Use Disorder (AUD) and many of them report cognitive and 

neuropsychiatric problems (Van Dorst et al., 2021). In AUD patients these cognitive problems 

may range from very mild to severe cognitive problems. Roughly, a distinction can be made 

between three groups of patients: AUD patients without cognitive impairment, often referred 

to as ‘uncomplicated’ AUD patients, patients with alcohol-related cognitive impairments 

(ARCI) and patients with Korsakoff’s syndrome (KS) in increasing order of severity. 

Impairments can occur in all cognitive domains such as memory, attention, executive 

functioning and visuospatial functioning (Van Dorst et al., 2021). However, deficits in 

executive functioning appear to be prominent in patients with AUD, ARCI and KS (Brion et 

al., 2017). Executive functioning can be defined as a multidimensional construct involving a 

variety of high-order cognitive abilities (De Frias, Dixon & Strauss, 2006). It has been agreed 

that it consists of three major domains, being inhibition, working memory and cognitive 

flexibility (Lehto et al., 2003) Also, executive functioning can be seen as a three-factor model 

consisting of the factors updating, shifting and inhibition (Miyake et al., 2012).  

In addition there is increasing evidence that also social cognition is impaired in 

patients with AUD (Uekermann & Daum, 2008). Social cognition can be defined as the 

knowledge about people and their actions (Flavell & Miller, 1998). One part of social 

cognition is facial emotion recognition. In a meta-analysis it was shown that patients with 

AUD have impaired facial emotion recognition (Castellano et al., 2015). However, research in 

the domain of social cognition is to date scarce in patients with AUD. For this, the current 

study can contribute to gain more understanding into this.  

Besides these cognitive problems, neuropsychiatric symptoms are also often present in 

patients with AUD. One of the neuropsychiatric symptoms in AUD patients that is often 

reported by both patients and their relatives is apathy. Apathy is defined as a lack of goal-

directed functioning in behaviour, cognitions and emotions and has a major impact on the 

patient’s daily lives (Oey et al., 2020). To date apathy has been studied less in AUD patients. 

Though, it has been studied with the Apathy Evaluation Scale (AES; Kessels et al., 2021). In 

this study a correlation was found in overall cognitive functioning and apathy. However, no 

relation was found between apathy subtypes as defined with the AES and executive 

functioning. In addition, in another study both an increased occurrence of apathy and 

executive dysfunction was found in Korsakoff’s patients, but no relation was found between 



executive dysfunction and apathy (Oey et al., 2020). This shows that findings on the relation 

between apathy and executive dysfunction are mixed.  

However, most often apathy is studied as a unitary concept, but there is increasing 

evidence for apathy as a multidimensional concept. In this, a distinction can be made between 

three types, being cognitive apathy (sometimes referred to as behavioural apathy), emotional 

apathy and social apathy. Cognitive apathy can be defined as a lack of self-initiated goal-

directed behaviour, whereas emotional apathy can be defined as a lack of feeling positive or 

negative affection. In addition, social apathy can be defined as a lack of social participation 

(Ang et al, 2017). To date apathy was studied with e.g. the Apathy Evaluation Scale (AES). 

However, studies did not distinguish between the three aforementioned apathy subtypes, 

which can be one explanation for the lack of correlation. The distinction between these 

subtypes and the severity of apathy symptoms can be measured with a recently developed 

instrument, the Apathy Motivation Index (AMI; Ang et al., 2017). While the AMI has been 

used and validated in various patient groups, notably Parkinson’s disease (Ang et al., 2018), 

to date only one study has been conducted using the AMI in AUD. In this study patients with 

KS, ARCI and uncomplicated AUD were included. Here, it was found that the cognitive type 

of apathy was evaluated as more severe than the emotional and social type of apathy in all the 

groups. (van Dorst et al., 2021). Using the AMI, the association with cognitive/behavioural 

apathy and executive functioning could be studied more conclusively. This, because the AMI 

better takes into account the multidimensionality of apathy than the AES, which brings the 

possibility to address cognitive/behavioural apathy more precisely. Here we hypothesize that 

cognitive apathy would be strongly associated with cognitive (i.e. executive) dysfunction. 

From a neurocognitive perspective, there is evidence that emotion recognition deficits 

and emotional apathy may rely on the same neuropathology. This, because processing 

affective information in faces is related to the orbito-medial Prefrontal cortex (Adolphs, 

Tranel, & Damasio, 2003) and emotional apathy is related to white matter changes and 

atrophy in the orbitofrontal cortex and striatum (Delmaire et al., 2013; Henley et al., 2008; Ille 

et al., 2011; Scahill et al., 2009). The relationship between apathy subtypes and emotional 

information processing has not yet been studied in patients with AUD. However, the relation 

between apathy and emotional information processing has been studied in patients with 

Huntington’s disease (HD). Also in HD patients apathy is regularly found as one of the 

complaints of both patients and relatives. In this study an impairment in the recognition of 

happy facial expressions was found for apathic HD patients in comparison to non-apathic HD 

patients (Osborne-Crowley et al., 2019). However, in this study no distinction was made 



between apathy subtypes. It can be hypothesized that especially emotional apathy would be 

related to deficits in emotion perception. 

No research has yet been done in the relation between social apathy and social 

functioning. However, patients and caregivers of patients with KS often report social 

loneliness. Caregivers rated higher scores of social loneliness than patients, suggesting a 

possible difference in desire of social engagement (Oudman et al., 2018), which can be a sign 

of a lack of motivation to engage in social situations. Also, behavioural disinhibition is 

considered to be a common factor in AUD and anti-social personality disorder, which is 

characterised by a lack of empathy, aggressive and abusive behaviour and taking risks 

(Verheul & van den Brink, 2000). In addition, social apathy can be defined by the lack of 

social motivation as measured using the AMI (Ang et al., 2017). For this, it is important to 

investigate whether there is a relation between social functioning and understanding social 

situations and social apathy, with an hypothesized strong association between these two. 

To gain more understanding about the nature of the three subtypes of apathy and their 

relation to executive functioning, emotional information processing and social functioning, 

more research is needed. The current study aims to investigate the relation between cognitive, 

emotional and social apathy ratings and measures of cognitive-executive function, emotional 

processing and social functioning. This will be done in a large sample of patients with AUD, 

including both ‘uncomplicated’ and cognitively impaired AUD patients, as well as  

Korsakoff’s patients, and in a healthy control group. It is expected that apathy symptoms will 

overall increase with the intensity of cognitive problems. This means, that less apathy 

symptoms are expected for ‘uncomplicated’ AUD patients and the most apathy symptoms are 

expected for Korsakoff’s patients. Based on the knowledge from previous studies, it is 

hypothesized that cognitive apathy will relate to executive dysfunction. Also, it is expected 

that emotional apathy will relate to emotion recognition and that social apathy will relate to 

social engagement and norms.  

 

Materials & Methods 

Participants  

Data from 102 consecutive participants were examined. Of them, 32 participants were 

excluded due to missing data of the AMI, which is the main measure of this study. Though, 

70 participants were included in this study. Four groups were determined, that is,  

‘uncomplicated’ AUD patients (N=23), ARCI-patients (N=18), KS patients (N=9) and a 



control group without AUD (N=20). AUD patients met the DSM-5 (American Psychiatric 

Association, 2013) criteria for Alcohol Use Disorder, but did not have cognitive disorders 

after extensive neuropsychological assessment. Both ARCI patients and KS patients met the 

criteria for alcohol-induced neurocognitive disorder according to the DSM-5. In addition KS 

patients met the criteria for KS: “a largely irreversible residual syndrome, caused by severe 

thiamine deficiency and occurring after incomplete recovery from a Wernicke’s 

encephalopathy, predominantly in the context of alcohol abuse and malnutrition, 

characterized by an abnormal mental state in which episodic memory is affected out of all 

proportion to other cognitive functions in an otherwise alert and responsive patient” (p.10; 

Arts, Pitel & Kessels, 2021). The patient groups were recruited in the Vincent van Gogh 

Korsakoff centre and were defined based on the diagnosis from a neuropsychological 

assessment, covering memory, executive functioning, visuospatial functioning, attention and 

social cognition.  

Participants were assigned to the groups based on a clinical assessment of 

neuropsychological functioning. Also, participants were matched on age, education level and 

verbal intelligence (table 1). Education level was determined using the Dutch rating scale of 

Verhage (1964) ranging from 1, being less than primary education, to 7, being university 

degree. Of the included patients 27 (38.6%) were women and 43 (61.4%) were men.  

Participants were between the age of 40 and 77 with a mean age of 57.0 (± 10.8). The median 

education level was 5.0 (4.0-6.0). No significant differences were found between the 

subgroups in age and education level (table 1). Besides, the Dutch Version of the National 

Adult Reading Test (NART) was used to estimate the Intelligent Quotient (IQ) of the 

participants. Also here no significant differences were found between the groups (table 1).  

 

 

 

 

 

 

 

 

 



Table 1: Characteristics of participants with Alcohol Use Disorder (AUD), with Alcohol-

Related Cognitive Impairment (ARCI), with Korsakoff’s Syndrome (KS) and the control 

group. 

Characteristics  AUD 

(N=23) 

 ARCI 

(N=18) 

 KS 

(N=9) 

 Control 

group 

(N=20) 

 

 N Mean 

(SD) 

Range Mean 

(SD) 

Range Mean 

(SD) 

Range Mean 

(SD) 

Range 

Age (years) 70 59.2 

(15.8) 

40.0-

77.0 

58.7 (4.8) 50.0-

67.0 

60.8 

(4.2) 

56.0-

69.0 

54.5 

(9.4) 

40.0-

70.0 

Sex distribution 

(men/women) 

70 20/3  16/5  5/4  5/15  

Educational 

level1 

70 5.0 

(4.0-6.0) 

1.0-7.0 5.0 

(4.0-5.0) 

2.0-6.0 5.0 

(5.0-6.5) 

3.0-7.0 5.0 

(5.0-6.0) 

3.0-6.0 

NART-score2 64 95.6 

(19.6) 

71.0-

135.0 

90.6 

(15.5) 

60.0-

116.0 

101.3 

(16.8) 

69.0-

125.0 

94.8 

(9.6) 

70.0-

118.0 

1Education level based on a Dutch classification from 1 (less than primary school) to 7 

(university degree). 2Estimation of the IQ-score measured with the Dutch version of the 

National Adult Reading Test (NART). 

 

Procedure 

Data for this study were partly already collected by the Vincent van Gogh institute. 

From the existing data base, pseudonymised cognitive and behavioural data for patients with 

AUD was used. Also, data were collected in 20 healthy individuals following the inclusion 

criteria. The study was reviewed and approved by the Ethical commission of the Vincent van 

Gogh Institute (SWOP, No. 2021-JE/hr/028). Participants signed an informed consent before 

the start of the interview. After that, participants were interviewed on characteristics of age, 

education level, drinking amount and psychiatric history. All test records were 

pseudonymized and collected in a secured file system. 

Apathy assessment 

To measure apathy the Apathy Motivation Index was used (AMI). The AMI was 

developed by Ang et al. (2017) to measure the level of apathy and to distinguish different 

subtypes of apathy. It consists of 18 items to measure apathy as a multidimensional construct. 

The dimensions that can be distinguished are ‘behavioural activation’ for cognitive apathy, 



‘emotional sensitivity’ for emotional apathy and ‘social motivation’ for social apathy. The 

test-retest reliability of the AMI was found to be 0.83 for the overall test. The construct 

validity was tested in comparison to existing apathy measurement tools, such as the 

Dimensional Apathy Scale (DAS) and the Apathy Evaluation Scale (AES), and was found to 

be sufficient (Ang et al., 2017). The AMI contains 6 items to test for each behavioural 

activation, social motivation and emotional sensitivity and is scored on a scale of 0 

(completely true) to 4 (completely untrue). The (mean) score on the AMI is positively related 

to the presence of cognitive, emotional and social apathy, which means that a higher AMI 

score indicates a higher degree of apathy. In this assessment the Dutch version of the self-

report AMI questionnaire was used as translated and validated by Van Dorst et al. (2021).  

Executive function assessment 

To measure executive functioning the Brixton Spatial Anticipation Test (BSAT; van 

den Berg et al., 2009) was used. This test was developed by Burgess and Shallice (1997). It is 

used to measure the ability of rule detection and follow-up behaviour, which is an important 

aspect of executive function. In the BSAT the number of errors is measured and used as the 

score, which makes that a higher score indicates more problems in executive functioning. The 

BSAT consists of 55 items and therefore the error score can range between 0 and 55. It was 

found that patients with KF score significantly worse on the BSAT than healthy controls (van 

den Berg et al., 2009). also, the BSAT has been reliably applied in different clinical patient 

groups, such as stroke patients, patients with dementia and patients with psychiatric disorders 

(van den Berg et al., 2009). 

Facial emotion recognition  

To test for the ability to recognise emotional facial expressions the Emotional 

Recognition Task (ERT) was used. This test was developed by Kessels et al. (2013). In this 

computerised task, facial expressions are presented in a video as morphs with a gradual 

intensity of expression of one of the six basic emotions for 40%, 60%, 80% and 100%. Items 

need to be labelled using a six-alternative force choice response (Montagne et al, 2007). The 

ERT consists of 4 blocks of 24 trials and always starts with the lower intensities. Scores on 

the ERT could range between 0 and 16 for each individual emotion and between 0 and 96 for 

the total score over all emotions. The ERT score is based on the number of well recognised 

emotions. In this, a higher score indicates a better emotion recognition. For this test the 

coefficient alpha was found to be .90 for anger, .87 for disgust, .84 for fear, .67 for happiness, 



.77 for sadness and .60 for surprise (Rosenberg et al., 2015). Also, a correlation is suggested 

between the ERT and the TASIT part 1 Emotion Recognition test (r=.78; Rosenberg et al., 

2015).  

Social cognition 

 The Social Norms Questionnaire (SNQ ; van den Berg et al., 2021) was used as a 

measure of social functioning. The SNQ was developed by Katharine Rankin. It is a 22 item 

questionnaire and is used as a measure of the ability to identify social boundaries and to 

understand these. Every item on the SNQ is scored with yes (=1) or no (=0). The total score is 

calculated as the sum of all items and can vary between 0 and 22. In this, a higher total score 

on the SNQ indicates a better understanding of social norms. In addition, the break score (B-

score) and over-adhere score (O-score) provide insight in whether social norms are broken or 

over-adhered. For the SNQ a sufficient construct validity was found and it can be used in 

clinical populations (van den Berg et al., 2021).  

 

Statistical analyses 

The scores on the AMI, BSAT, ERT and SNQ are presented as the mean score and 

range of the scores. The statistical Analysis was done using IBM SPSS 28.0.0.0 (190). All 

data were analysed with an alpha set at 0.05. To analyse patient characteristics (age, sex, 

education level, NLV score, AMI score, ERT score, SNQ score and BSAT score) a one-way 

MANOVA-test was used to determine differences between the subgroups of AUD patients 

without cognitive impairment, ARCI, KD or healthy participants. After, the Tukey test was 

used as a post-hoc test. Before, the assumptions of normality and homogeneity of variances 

were checked. 

After that, for all groups the relation between cognitive, emotional and social 

performance and subtypes of apathy was analysed using a hierarchical linear regression 

analysis when the assumptions of normality, linearity and homoscedasticity are met. In the 

first block of the regression analysis age and sex were included as factors of no interest. In the 

second block BSAT score, ERT score and SNQ score were included as factors of interest with 

the ENTER method.  

 

 



Results 

 

Group differences 

All results of the outcome measures can be found in table 2. On the AMI a significant 

difference was found (F(9,156)=5.37, p<0.001, eta-squared=0.197). Univariate testing shows 

that significant differences are present in cognitive/behavioural apathy (F(3,66)=9.27, 

p<0.001, eta-squared=0.296), emotional apathy (F(3,66)=4.0, p=0.011, eta-squared=0.155) 

and social apathy (F(3,66)=3.89, p<0.001, eta-squared=0.314). With post-hoc tests it was 

found that the control group reported significantly more symptoms of cognitive/behavioural 

apathy (mean difference=0.73, p=0.003) and emotional apathy (mean difference=0.48, 

p=0.032) in comparison to the AUD group. Also compared to the ARCI group, significantly 

more symptoms of cognitive/behavioural apathy (mean difference=1.01, p<0.001) and social 

apathy (mean difference=1.01, p<0.001) were reported by the control group. In the 

comparison between the control group and the KS group significantly more symptoms of 

apathy were reported by the control group for all cognitive/behavioural apathy (mean 

difference=0.99, p=0.002), emotional apathy (mean difference=0.67, p=0.019) and social 

apathy (mean difference=0.89, p=0.004). In addition, the AUD group significantly reported 

more symptoms of social apathy than the ARCI group (mean difference=0.67, p=0.005).

 On the BSAT no significant differences were found between the AUD group, ARCI 

group, KS group and the control group in executive functioning (F(3,64)=1.53, p=0.216, eta-

squared=0.067). However, on the ERT significant differences were found for multiple 

emotions (F(18,159)=2.07, p=0.009, eta-squared=0.180). Univariate testing shows that 

significant differences were present for the total score (F(3,61)=5.06, p=0.003). Also for the 

emotions of disgust (F(3,61)=4.64, p=0.005, eta-squared=0.186), fear (F(3,61)=2.91, p=0.042, 

eta-squared=0.125) and sadness (F(3,61)=6.27, p<0.001, eta-squared=0.236) significant 

differences were found with univariate testing. With post-hoc tests it was found that the 

control group has significantly better general emotion recognition compared to the AUD 

group (mean difference=8.05, p=0.017) and the ARCI group (mean difference=9.60, 

p=0.006). Also, the control group was better able to recognise fear (mean difference=2.15, 

p=0.038) and sadness (mean difference=2.85, p=0.004) compared to the AUD group. Besides, 

the control group had better emotion recognition for disgust (mean difference=3.85, p=0.003) 

and sadness (mean difference=3.15, p=0.002) compared to the ARCI group.   

 In addition, on the SNQ no significant differences were found between the AUD 

group, ARCI group, KS group and control group in interpretation of social norms 

(F(6,42)=1.77, p=0.130, eta-squared=0.015).



Table 2: Outcome values of participants with Alcohol Use Disorder (AUD), with Alcohol-Related Cognitive Impairment (ARCI), with 

Korsakoff’s Syndrome (KS) and the control group. 

Variable  AUD 

(N=23) 

 ARCI 

(N=18) 

 KS 

(N=9) 

 Control group 

(N=20) 

 

 N Mean (SD) Range Mean (SD) Range Mean (SD) Range Mean (SD) Range 

AMI score
1 

         

n= 70 23  18  9  20  

Behavioural activation  1.1** (0.8) 0.2-3.3 0.9** (0,7) 0.0-2.5 0.9** (0.6) 0.2-2.2 1.9** (0.4) 1.25-3.0 

Emotional sensitivity  1.2* (0.6) 0.3-2.2 1.5 (0.5) 0.5-2.7 1.1* (0.7) 0.5-2.7 1.8* (0.4) 1.25-2.8 

Social motivation  1.8^^ (0.8) 0.5-3.2 1.2**^^ (0.7) 0.2-2.7 1.3^^ (0.4) 0.7-1.8 2.2** (0.4) 1.5-3.0 

          

BSAT score
3
          

n=  68 21  18  9  20  

  20.1 (6.5) 8.0-34.0 21.2 (9.1) 1.0-36.0 23.4 (9.7) 7.0-39.0 17.4 (6.4) 10.0-33.0 

          

ERT score
2 

         

n= 65 20  16  9  20  

Total score  48.6** (7.1) 39.0-64.0 47.2** 32.0-61.0 47.6 (12.6) 22.0-63.0 55.9** (6.4) 43.0-66.0 

Anger  11.2 (3.1) 6.0-15.0 11.6 (3.3) 6.0-16.0 10.1 (4.9) 2.0-16.0 12.4 (1.8) 10.0-15.0 

Disgust  8.6 (3.5) 1.0-13.0 6.6** (3.2) 0.0-12.0 7.6 (4.0) 0.0-11.0 10.4** (2.4) 5.0-14.0 

Fear  2.2 * (2.1) 0.0-6.0 3.5 (2.7) 0.0-8.0 2.4 (1.9) 0.0-6.0 4.5* (2.8) 1.0-10.0 

Happiness  14.4 (1.6) 9.0-16.0 14.7 (0.9) 12.0-16.0 14.3 (1.7) 11.0-16.0 14.5 (1.2) 11.0-16.0 

Sadness  3.8** (2.3) 1.0-10.0 3.5** (2.6) 0.0-8.0 5.1 (2.5) 3.0-10.0 6.4** (2.6) 2.0-11.0 

Surprise  7.9 (2.0) 5.0-12.0 8.1 (2.2) 4.0-12.0 8.0 (3.4) 2.0-13.0 7.7 (2.4) 4.0-12.0 

          

SNQ score
4 

         

n= 26 3  1  2  20  

Total score  18.0 (2.0) 16.0-20.0 18.0 18.0-18.0 17.5 (0.7) 17.0-18.0 18.3 (2.1) 13.0-21.0 

B-score  1.3 (0.6) 1.0-2.0 4.0 4.0-4.0 2.0 (1.4) 1.0-3.0 1.3 (0.9) 0.0-3.0 

O-score  2.7 (2.1) 1.0-5.0 0.0 1.0-1.0 2.5 (2.1) 1.0-4.0 2.4 (1.6) 1.0-7.0 



1Mean score on the different subscales of the Apathy Motivation Index. 2Mean score on the 

Dutch version of the Emotion Recognition Task. 3Mean score and range of number of errors 

on the Brixton Spatial Anticipation Task. 4Mean score on the Social Norms Questionnaire 

with the Break-score and Overadhere-score. Differences were found using the MANOVA and 

Tukey’s test as a post-hoc test. Significant differences compared to the control group are 

indicated with * for <0.05 p <0.01 and with ** for p < 0.01. Other significant differences are 

indicated with ^^ for p < 0.01.  

 

Regression analysis  

No multicollinearity was found for all the linear regression models of behavioural 

activation, emotional sensitivity and social motivation. Nevertheless, no significant linear 

regression model was found for cognitive/behavioural apathy (F(3,20)=1.764; p=0.186). The 

model explained 2.1% of the variance by the factors of sex and age, and explained 22.6% of 

the variance by the BSAT score, ERT score and SNQ score. Also the variables did not 

significantly explain the variance in the model for emotional apathy (R2 = 0.130; F (3,20) = 

0.861; p =0.477). In addition, for the linear regression model for social apathy no significant 

explanation was found for the variance (R2 = 0.267; F (3,20) = 2.391; p =0.099). The score on 

the SNQ was found to be significantly contributing to the regression model for social apathy 

(table 3). However, because of the nonsignificant explained variance for this model, the 

regression coefficient should be interpreted with caution, also given the small sample size for 

this variable. 

Table 3. Regression coefficients and significance levels for all participants in behavioural 

activation, emotional sensitivity and social motivation. 

All participants (N=70)  

 Beta Sign. (95%)  

Behavioural activation  
Sex -0.016 0.954  

Age 0.209 0.408  

BSAT-score -0.294 0.313  
ERT-score 0.305 0.267  

SNQ-score 0.095 0.718  

    
Emotional sensitivity 

Sex -0.328 0.279  

Age 0.106 0.691  

BSAT-score -0.078 0.800  
ERT-score 0.382 0.192  

SNQ-score 0.003 0.991  

    
 

 

 

   



Social motivation 

Sex -0.507 0.076  
Age -0.021 0.931  

BSAT-score -0.330 0.246  

ERT-score 0.428 0.115  
SNQ-score -0.556 0.038*  

    

Regression coefficients were found with a hierarchal linear regression analysis. Significant 

contributing betas are indicated with *. 

 

Discussion 

Aim of this study was to investigate the relation between cognitive, emotional and 

social apathy and measures of cognitive-executive function, emotional processing and social 

functioning in patients with AUD, ARCI and KS. Against the expectations the current 

findings show significantly more cognitive/behavioural, emotional and social apathy 

symptoms in the control group compared to patients with AUD and ARCI. The groups were 

matched on age, education level and verbal intelligence and therefor these factors cannot 

explain the current findings. However, this findings can be explained by various factors. It is 

known from previous studies that patients with AUD, ARCI and KS have impaired insight in 

their neuropsychiatric problems, which might have influenced the results. It might have been 

better to use the informant version of the AMI to measure apathy in patients and the control 

group. This is supported by a previous study that found a significant discrepancy between 

AMI scores in ARCI and KS patients by both the patients and informants (van Dorst et al., 

2021). However, still the results for the control group are above the cut-off score as defined 

for the original English version of the AMI (Ang et al., 2017). For this, another explanation 

for the current findings can be found in the fact that the data of the control group was 

collected in a lockdown against the COVID-19 virus. It was reported by several participants 

that the lock-down had a significant impact on especially social life and well-being and 

therefore also was of influence on completing the AMI. This reports are supported by the 

results, which show that the highest apathy score in the control group is for social apathy. For 

this, the question arises whether the control group in the current study is representative for the 

population. However, the current findings also support the idea that the AMI is a sensitive 

measure to the multidimensional construct of apathy. In addition, it was found that social 

apathy was significantly more present in ARCI patients compared to AUD patients. This 

finding is consistent with the hypothesis of this study. However, this finding is built on a 

small subsample (n=26), with a skewed distribution across the groups.   

 Furthermore, against expectations no significant differences were found between the 



groups in executive functioning. In addition no association was found between the cognitive/ 

behavioural apathy subtype and executive functioning. At least a difference in executive 

functioning was expected between the patient groups and control group. This, because of the 

fact that problems in executive functioning are prominent in all patients in the AUD-spectrum 

(Brion et al., 2017). The BSAT measures the executive functioning concepts of rule detection 

and follow-up behaviour. However, executive functioning is a wider concept. For this, maybe 

it should have been measured on more aspects to get a better insight in executive functioning 

in the different groups.         

 Significant differences were found between the groups for emotion recognition. It was 

found that patients with AUD and ARCI had significantly impaired emotion recognition 

compared to the control group, especially measured for the emotions of disgust, fear and 

sadness. However, no association was found between emotional apathy and emotion 

recognition. In addition, no significant difference was found between the groups for the 

evaluation of social norms and also no association was found between the evaluation of social 

norms and social apathy. In conclusion, no association was found between cognitive, 

emotional and social apathy and the outcome measures for executive functioning, emotion 

recognition and social norms. However, also no associations were found between the 

multidimensional construct of apathy and other measures. Besides, regarding social apathy, 

the SNQ measures understanding of social norms, which is maybe not suited to measure 

social motivation.          

 Based on the current findings the question arises whether the AMI can be seen as a 

valid instrument to measure the construct of apathy. In contrast, in previous studies this 

instrument is already proven to be valid and sensitive to measure different subtypes of apathy 

(Ang et al., 2017). Besides, as already mentioned, especially for social apathy this study 

builds on a small subsample (n=26) with a skewed distribution across the groups, which may 

certainly have influenced the results.         

 However, in this study 3 groups with increasing cognitive problems related to alcohol 

use and a control group were included. This makes the population diverse in the degree of 

cognitive problems and also ensures the sample to include the whole range of cognitive 

functioning. Moreover, the use of a healthy control group ensures that patients are not only 

compared to other patients, but also to healthy participants. As proven in this study, this 

provides crucial information about the presence of the problems in patients with alcohol 

related cognitive problems compared to healthy participants. Furthermore, in this study the 

multidimensional concept of apathy was used, which gives the possibility to make distinction 



between the three subtypes and therefor give more insight in the concept of apathy.  

 This study shows that symptoms of apathy are present in patients with AUD, ARCI 

and KS, but also in participants in the control group. This shows the importance to take into 

account environmental factors on the presence of apathy in patients, but also in people in 

general. Although the current findings show apathy symptoms for both patients and 

participants in the control group, it is known from previous research that apathy is one of the 

neuropsychiatric problems in patients with AUD, ARCI and KS (van Dorst, 2021). Also, this 

study shows different results for different apathy types supporting the idea that apathy should 

be treated as a multidimensional construct. However, more knowledge about apathy subtypes 

and related factors is important to specify and improve treatment of patients with this 

neuropsychiatric problem.          

 In future research this study should be replicated with a bigger sample size and a more 

equal distribution over the different groups. Furthermore, it is important to find a better 

measure for social motivation. In this, the social motivation subscale of the Motivation and 

Energy Inventory (MEI; Fehnel et al., 2003) could be examined. This, because this subscale 

consists of 10 items and contains good construct validity, internal consistency  and 

responsiveness. Furthermore, the MEI is developed and validated in a clinical trial of 

participants who experienced a recurrent major depressive episode. In addition, the MEI is 

used in a clinical population of patients with schizophrenia (Trémeau et al., 2013). However, 

less instruments are available to measure social motivation. For this, in addition it is 

suggested for future research to develop an inclusive and reliable instrument measuring social 

motivation.           

 In conclusion, although symptoms of apathy are present in patients with AUD, ARCI 

and KS, the current control group reported even more symptoms of apathy. This may have 

been due to the lock-down against the COVID-19 virus. Besides, executive functioning and 

emotion recognition are not related to cognitive/behavioural, emotional and social apathy. 
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