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Abstract

:

Background: Impaired awareness of one’s own functioning is highly common in people with Korsakoff’s syndrome (KS). However, it is currently unclear how awareness relates to impairments in daily functioning and quality of life (QoL). Methods: We assessed how impaired awareness relates to cognitive, behavioral, physical, and social functioning and QoL by applying a network analysis. We used cross-sectional data from 215 patients with KS or other severe alcohol-related cognitive deficits living in Dutch long-term care facilities (LTCFs). Results: Apathy has the most central position in the network. Higher apathy scores relate positively to reduced cognition and to a greater decline in activities of daily living and negatively to social participation and the use of antipsychotic drugs. Impaired awareness is also a central node. It is positively related to a higher perceived QoL, reduced cognition and apathy, and negatively to social participation and length of stay in the LTCF. Mediated through apathy and social participation, impaired awareness is indirectly related to other neuropsychiatric symptoms. Conclusions: Impaired awareness is closely related to other domains of daily functioning and QoL of people with KS or other severe alcohol-related cognitive deficits living in LTCFs. Apathy plays a central role. Network analysis offers interesting insights to evaluate the interconnection of different symptoms and impairments in brain disorders such as KS.
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1. Introduction


Korsakoff’s syndrome (KS) is a neuropsychiatric disorder that is caused by a deficiency of thiamine (vitamin B1), which is most often the result of alcohol abuse and malnutrition. No generally accepted definition of KS exists and different diagnostic classification systems are used [1]. It is thought to be the most common form of alcohol-related neurological damage and while worldwide studies on the prevalence of KS are scarce, the prevalence in the Netherlands has been estimated to be 4.8 per 10,000 inhabitants [2]. KS is characterized by impairments in different domains of functioning and amnesia is the main feature. Relative to other aspects of cognition, such as executive functioning, the impairment in memory is disproportionate [3]. However, severe alcohol-related cognitive deficits can be observed even in the absence of KS or other neurological complications [4]. Some argue that KS lies on a spectrum of alcohol-related cognitive disorders with overlapping diagnoses [5,6]. For patients with more widespread cognitive deficits, the term ‘alcohol-related brain damage’ is commonly used [4]. Neuropsychiatric symptoms (NPS) such as agitation, aggression, irritability, disinhibition and depressive disorders are highly prevalent in this group [7,8] and even symptoms of acute psychosis or catatonia may occur [9,10]. Besides NPS, somatic comorbidity is also typically present and physical functioning is often impaired [11]. Furthermore, KS affects the social domain: almost 75% of patients with severe KS experience loneliness [12] and have reduced social functioning [13]. Consequently, theirhe quality of life (QoL) is negatively affected [14]. Due to the complex nature of these problems and the specific care needs of patients, institutionalization in long-term care facilities (LTCFs) where multidisciplinary care is offered is often necessary.



Typically, people with KS have difficulties recognizing their own deficits, or “the patients believe that nothing is wrong with them”, as Egger stated [15]. To describe this state, multiple terms such as altered or impaired (self-)awareness, lack of insight, or anosognosia are used more or less interchangeably in the literature [16,17]. Recently, it was demonstrated that this phenomenon is highly common in people with KS living in Dutch LTCFs [18]. Furthermore, it has been described in various other neurological and neurodegenerative conditions, such as Huntington’s disease (HD), Parkinson’s disease (PD), stroke and traumatic brain injury (TBI) [19,20,21], but it has predominantly been studied in people with Alzheimer’s dementia (AD) [22,23,24]. In the context of dementia, Clare et al. use the term ‘awareness’, which they describe as “a reasonable or realistic perception or appraisal of a given aspect of one’s situation, functioning or performance, or of the resulting implications, expressed explicitly or implicitly” [25]. In this paper, we will adhere to this definition.



When awareness is impaired, it may influence a person’s functioning in different domains, which may have a significant impact on daily life, behavior and QoL [23]. People with impaired awareness may deny their behavioral change and may be limited in taking the perspective of another person. Furthermore, they may underestimate their cognitive impairment and overestimate their abilities. This may make them take part in activities beyond their true functional capacity and expose them to potential dangers like driving, leaving the gas on or refusal of care and institutionalization [26,27].



In people with KS or other forms of severe alcohol-related cognitive deficits, only the association between impaired awareness and NPS has been examined [18]. We hypothesize that in this group, impaired awareness is also associated with reduced functioning in the cognitive, physical, and social domains. Therefore, gaining an integral view of the complex interdependency of all these factors may be beneficial to a holistic understanding of the impact of this condition on people’s daily living. It might offer ways to provide more effective personalized care, for instance when refraining from arguing with those who are not aware of their own limitations and functioning.



Network analysis is a technique to visualize complex interactions between multiple variables that takes their mutual relationships and interdependence into account. It has emerged as an important technique in working fields like social sciences [28] and system biology [29]. It can help to understand the structure of a relationship, and it allows determining which variables play a central role by looking at how many connections to other variables exist. Furthermore, it is possible to evaluate how strongly variables are interconnected by looking at the strength of the relationships. A network analysis may help to concisely visualize complex datasets without the need for data reduction methods. It enables the researcher to represent interrelated statistical patterns in clear figures, showing substantial structures that are hard to extract by other means [30]. In psychopathology, network analysis is emerging as an alternative way of conceptualizing mental disorders. In this approach, mental disorders arise from interactions between symptoms that can be understood as a network [31,32,33]. Network analyses have also been applied to neurological disorders like Huntington’s Disease [34].



In this study, we applied a network analysis approach to explore the following research questions:




	 I.

	
How does impaired awareness relate to cognitive, behavioral, physical, and social functioning and to QoL in people with KS or other alcohol-related cognitive disorders living in Dutch LTCFs?




	  II.

	
What other variables play a central role in the network?









We hypothesized that awareness might be connected to multiple other domains of functioning and might play a central role in the network.




2. Materials and Methods


2.1. Participants and Setting


We used an existing dataset from an observational, cross-sectional study by Gerridzen and colleagues [35]. These data were obtained between September 2014 and February 2016 from people with KS and other alcohol-related cognitive disorders living in 12 specialized LTCFs participating in the Dutch Korsakoff Knowledge Center (KKC) in the Netherlands. All residents had a primary diagnosis of KS or another alcohol-related cognitive disorder (Wernicke encephalopathy, Wernicke-Korsakoff’s syndrome, alcohol-related dementia, and alcohol-related brain damage) prior to admission to the LTCF. However, due to overlapping diagnostic profiles and diagnostic uncertainties between KS and other alcohol-related cognitive disorders, distinguishing these patient groups clearly is impossible.



The dataset contains data from 281 residents on a variety of topics such as sociodemographic and clinical characteristics as well as various measures (see: Section 2.2). Trained researchers and research assistants carried out the quantitative data collection, which consisted of a structured interview with the participants and/or professional caregiver (the primary responsible nurse or nurse assistant, or the attending elderly care physician) using questionnaires.




2.2. Measurements


To explore associations between awareness and functioning in the cognitive, behavioral, physical, and social domains and QoL, we used data from different questionnaires. All questionnaires used in the network analysis are described below. A more detailed description of all questionnaires is given by Gerridzen et al. [18]. Variables could only be included when they contained <15% missing data.



2.2.1. Sociodemographic and Clinical Characteristics


Data on age, gender, education, marital status, length of stay (LoS) in the LTCF, and mainly used psychotropic drugs (antipsychotics, antidepressants, and benzodiazepines) was collected through a review of medical records.




2.2.2. Awareness


Awareness of one’s own functioning was measured with the Patient Competency Rating Scale (PCRS) [36]. The PCRS is a 30-item questionnaire that covers the domains of activities of daily living, interpersonal functioning, everyday cognitive functioning, and emotional functioning. Each item is scored on a 5-point Likert scale (1 = “cannot do it,” 2 = “very difficult to do it,” 3 = “can do it with some difficulty,” 4 = “fairly easy to do it,” 5 = “can do it with ease”). Residents’ self-reported ratings (patient questionnaires) are compared to the professional caregivers’ questionnaires, which encompass the same questions. Total scores range from 30 to 150, and impaired self-awareness is deduced from discrepancies between these two ratings (discrepancy scores ranging from −120 to 120)., Positive discrepancy scores indicate overestimation and negative discrepancies indicate underestimation of functioning. Higher positive scores indicate higher levels of impaired awareness of someone’s functional deficits, with scores 0–28 indicating no or mildly impaired awareness, scores >28 indicating moderately impaired awareness, and scores >51 indicating severely impaired awareness).




2.2.3. Neuropsychiatric Symptoms


NPS were assessed with the Neuropsychiatric Inventory Questionnaire (NPI-Q) [37], a 12-item questionnaire that assess the severity and associated caregiver distress of NPS. It is based on an interview with the first responsible nurse or nurse assistant. We categorized the following 8 NPI-Q items into five types of challenging behavior as defined by the Dutch Multidisciplinary guideline problem behavior in dementia [38], namely: anxiety symptoms (anxiety item), psychotic symptoms (delusions item/hallucinations item), depressive symptoms (depression/dysphoria item), agitation (agitation/aggression item/irritability item/disinhibition item), and apathy (apathy item). The severity scores were used. The total NPI-Q severity score represents the sum of individual symptom scores (range from 0 to 36 for 12 items; here, 0–24 for 8 items). Higher scores indicate more severe NPS.



Since apathy was the only NPS that was previously associated with impaired awareness in KS [18], it was also individually measured with the nursing home (NH) version of the Apathy Evaluation Scale (AES-10) [39]. The AES is a 10-item questionnaire based on an interview with the professional caregiver. Answer categories range from 1 (= not at all characteristic) to 4 (= very characteristic), resulting in a scale ranging from 10 to 40. A higher total AES-10 score indicates more apathetic behavior. A score of 29 or less indicates the absence of apathy and a score of 30 or higher is indicative for apathy [40].




2.2.4. Cognitive, Physical, and Social Functioning


The InterRai suite (RAI-LTCF) is a reliable multi-domain suite of assessment instruments developed for a wide range of vulnerable populations across settings, including LTCFs. It is based on an interview with the primary professional caregiver [41]. The InterRai contains scales to assess cognitive, physical, and social functioning.




2.2.5. Cognitive Functioning


The Cognitive Performance Scale (CPS), a 6-item questionnaire, was used to measure cognitive functioning [42]. Scores range from 0 (=intact cognitive function) to 6 (= very severe cognitive impairment). Higher scores indicate lower cognitive functioning.




2.2.6. Physical Functioning


Physical functioning was assessed with two scales: basic activities of daily living were measured with the Activities of Daily Living Self-Performance Hierarchy Scale (ADL), and instrumental activities of daily living were measured with the Instrumental Activities of Daily Living Performance and Capacities Scale (IADL) [43]. The ADL questionnaire includes questions about personal hygiene, locomotion, toilet use, and eating. Scores range from 0 to 6 and reflect the process of disablement by clustering ADL performance levels into stages of loss and higher scores thus indicate a greater decline (progressive loss) in ADL performance.



As for IADL, the Interrai homecare (IRRS HC) version was used. Eight diverse tasks (meal preparation, housework, finances, managing medication, phone use, stairs, shopping, and transportation) were scored on both the performance and capacity scale. Scores range from 0 to 48, and higher scores indicate a higher level of functional independence.




2.2.7. Social Functioning


Social functioning was measured using the Revised Index for social functioning (RISE), a 6-item questionnaire that assesses a person’s sense of initiative and social involvement in the facility. Scores range from 0 (poor social engagement) to 6 (high social engagement) [44].




2.2.8. Quality of Life


QoL was assessed with the Manchester Short Assessment of Quality of Life (MANSA). This 12-item questionnaire explores satisfaction with life as a whole, using a 7-point rating scale (0 = extremely negative, 7 = extremely positive). Higher total scores indicate higher experienced QoL [45].




2.2.9. Network and Statistical Analysis


To map and analyze the associations between all the variables, we conducted a network analysis. A network consists of nodes (variables) and edges (the associations between the variables). Furthermore, it is possible to evaluate how strongly nodes are interconnected by looking at the weight of edges (the strength). Variables can be connected either directly or indirectly (via other variables).



Out of all participants (N = 281), only participants with an available PCRS-score were included in the network analysis because awareness was the main focus of our study. Twenty other variables were included in the network (see above), visualized as nodes. The edges in the network analysis were derived from the data that were handled as described below. When missing data of a variable accounted for <15% of all observations, these variables were imputed using the MICE software package [46]. To normalize the data, we first transformed the data using a non-paranormal transformation with the HUGE software package. This transformation preserves the relationships among the variables and ensures distributional assumptions of the downstream methods. Next, we fitted a regularized Gaussian graphical model with a saturated underlying network to the transformed data using the R software package Rags2Ridges [47]. We chose the regularization parameter equal to 0.125, based on leave-one-out cross-validation (a method for resampling data that uses different samples of the data to test and train a model on different iterations). To remove spurious edges, we sparsified the saturated network by means of a false discovery rate (FDR) procedure [48] with a cut-off of 80%. To test the reliability of the resulting network, we re-ran the analyses (including imputation) 1000 times on a random subsample (75%) of the data and evaluated the selection frequency (i.e., occurrence in the sparsified network) and median partial correlation (i.e., association strength) of each edge. Finally, the network summary statistics eigenvector centrality, betweenness centrality, and degree centrality were calculated per node.



Eigenvector centrality measures a node’s importance while giving consideration to the importance of its neighbors. In all cases, the higher the score (1–0), the more central and important a node is considered to be in the network. Betweenness centrality indicates the number of times a node lies on the shortest path between other nodes. Degree centrality is defined as the number of edges connected to a node (number of relationships to other variables): The more connections, the more important a node is [30]. For the visualization of the network, we employed the Fruchterman–Reingold algorithm, which finds a graph layout such that the nodes are distributed to minimize the number of crossings between the lines connecting the nodes [49]. The thickness of the edges between variables in the network reflects the strength of the associations.






3. Results


3.1. Demographic and Clinical Characteristics


We included 215 patients with a completed PCRS. Table 1 shows demographic and clinical characteristics of these participants.




3.2. Network Analysis


We included 215 participants and 20 variables in the network analysis. Looking at the network (Figure 1), we can observe 26 edges (which hereafter will be referred to as associations or connections) between variables (Figure 1 and Table 2).



As can be seen in Figure 1 and Table 2, (AES) is the most interconnected variable (nodes) based on the number of connections and the centrality scores (a combination of Eigenvector, betweenness, and degree). Awareness (PCRS) is also a central node. Six variables, on the other hand, are only connected to one other variable, and the variable ‘single’ has no connection to any other variable.



As is graphically indicated by the thickness of the edges between variables in the network, some associations are stronger than others. The strength of the association indicated by the partial correlation and selection frequency of each association can be found in the Supplementary Materials (Supplementary Table S1). The five strongest associations exist between (1) ADL and IADL, (2) cognitive impairment (CPS) and apathy (AES), (3) quality of Life (MANSA) and awareness (PCRS), (4) age and LoS, and (5) social participation (RISE) and apathy (AES).



As our aim was to explore relations between awareness (measured with the PCRS), other domains of functioning and QoL, we will focus on these associations below. Please note that the reported associations (positive and negative) are undirected, and no causality is indicated. We can merely infer that there is an association while taking into account all other connections in the network.




3.3. Associations with PCRS


The PCRS is directly connected to five other variables. As for the positive associations: A higher score on PCRS, indicating more impaired awareness of someone’s functional deficits, is directly positively associated with (1) a higher experienced quality of life (MANSA), (2) more impaired cognition (CPS), and (3) more of apathy (AES). In addition, we also observe negative associations between PCRS and (4) social participation (RISE), indicating that more impaired awareness is associated with less social participation, and (5) between PCRS and length of stay (LoS) in the LTCF, indicating that more impaired awareness is associated with a shorter period of living in the LTCF.



Finally, the five NPI-Q subscales are all indirectly related to PCRS, namely positively through AES and negatively through RISE, both via NPI-ap, which has the highest betweenness. The two scales that measure apathy, NPI-Ap and AES are positively associated. NPI-ap is directly related to NPI-agitation and NPI depression.




3.4. Associations with AES


While our primary research focus was on the role of awareness in relation to other domains, apathy (measured with the AES) also appears to play a central role in the network, as is reflected in the high centrality scores (highest Eigenvector and degree) (see Table 2). Therefore, we will discuss these associations with AES below.



Here, we observe a direct negative association between AES and RISE, indicating that more apathy is associated with less social participation. AES is also negatively connected to AP, indicating that more apathy is associated with the use of fewer antipsychotic drugs.



Moreover, we observe a direct positive association between AES and CPS, indicating that more apathy is associated with more impairments in cognition, as well as a direct positive association between AES and ADL and IADL. This indicates that more apathy is associated with a greater decline in functioning and higher dependence in (basic and instrumental) activities of daily living.





4. Discussion


In this study we explored the relations between impaired awareness of someone’s functional deficits and cognitive, behavioral, physical, and social functioning and QoL in patients with KS and other severe alcohol-related cognitive disorders living in Dutch LTCFs, using a network analysis. To our knowledge, we are the first to use this novel approach to gain insight into the influence of impaired awareness in different domains of functioning. In our network, impaired awareness was associated with multiple domains.



Impaired awareness was most strongly associated with QoL. This is in line with previous studies in patients with dementia and Huntington’s disease (HD). In people with dementia, anosognosia was associated with a better perceived QoL [50], especially in the advanced stages of the disease [51]. Likewise, in people with HD living in LTCFs, a positive association between impaired awareness and QoL was found, and the same questionnaires (PCRS and MANSA) were used as in our study [52].



Furthermore, in our network, impaired awareness was connected to impaired cognition and reduced social participation. Studies in people with AD have also shown that impaired awareness correlates to cognitive deficits and increases as the severity of cognitive impairment progresses [53,54]. In Parkinson’s disease, altered awareness of cognitive symptoms is common. People with cognitive impairments tend to under-report cognitive symptoms. No literature exists on the relationship between impaired awareness and social functioning in KS. However, Belfort and colleagues describe how caregiver-reported social and emotional functioning is associated with reduced awareness of social functioning in people with AD [55]. In general, social functioning and social cognition are known to be impaired in KS [13,56].



In some reports on AD, impaired awareness was found to increase over time, but in others, there was no relationship with variables such as the duration of illness [57,58]. We observed more impaired awareness with a shorter LoS in the LTCF. This might be explained in different ways. First of all, professional caregivers might have judged those patients that they know better (those who have been living in the LTCF for a longer period) differently, possibly assuming fewer impairments. The PCRS score is a discrepancy score, so this underestimation of functioning could have led to a lower discrepancy score, indicating less impaired awareness in the network. Another explanation that can be offered is that those patients who have been living longer in LTCFs have been confronted with their impairments more often and as a result have a more realistic view of their own functioning, as compared to those who have been living in the LTCF shortly or still live at home with no external feedback on their functioning.



4.1. Awareness and Apathy


Our finding that apathy and awareness are positively associated in the network is in line with previous studies in people with dementia. These studies showed that more impaired awareness was associated with more severe apathy and that the level of impaired awareness was found to be a significant predictor of apathy over time [57,59,60,61]. In KS, however, Egger et al. found that higher levels of insight (assessed through clinical judgment after team discussion) were associated with more apathy [15]. However, these results should be compared to ours with caution due to the small sample size and different methods used to assess and define awareness.



A possible explanation for the described association between apathy and impaired awareness might be that apathy causes a poor urge for introspection or self-examination, thus leading to poor self-insight (or impaired awareness), or vice versa, that poor self-insight does not often lead to self-examination and thus may trigger apathetic behavior. In addition, apathy and awareness have common frontal substrates that might explain the association [62]. More severe apathy may also have prevented people with KS from inclusion in this study, as non-completers of the PCRS patient’s form had more severe NPS [18]. Therefore, the association might have been stronger if these participants had been able to participate.




4.2. Apathy


Apathy was the most central node in our network. We observed that higher apathy scores relate positively to cognitive impairment and to more ADL dependence, and negatively to social participation and the use of antipsychotic drugs. These results are in line with a recent study that demonstrated that apathy scores correlated with overall cognitive function and were related to observer-rated daily executive problems [63]. Similarly, in people with AD, symptoms of apathy are associated with progression of cognitive symptoms [64], and Zhu and colleagues observed that in people with AD, apathy was independently associated with worse functioning [65].



Dorst and colleagues investigated the multidimensional nature of apathy in KS and concluded that social functioning is impaired, and that social apathy is most severe in KS (as compared to behavioral and emotional apathy) [66]. In line with this, KS patients have been described as ‘flat and emotionally detached’ [1] and Oey and colleagues describe that ‘emotional blunting’ (described as patients still experiencing emotions but being unable to display them) occurs in KS [67]. The negative association between apathy and social participation that we found might be explained by this.



Finally, we found a negative association between the use of antipsychotic drugs and apathy, indicating that more apathy is associated with the use of fewer antipsychotic drugs. A possible explanation for this association is that possibly fewer antipsychotic drugs were prescribed to residents who were already experiencing more apathy. Antipsychotic drugs are more often prescribed to residents who display other types of challenging behavior, such as agitation.




4.3. Strengths and Limitations


There are a few strengths and limitations to be addressed with regard to our study.



First of all, we are the first to apply network analysis to study impaired awareness in people with KS. Network analysis offers an explorative approach that is interesting because it enables us to evaluate the interconnection of different variables, taking into account the influence of all variables in the network. It can also help to generate new hypotheses for further research. This is especially interesting when studying impairments like awareness in brain diseases that have an impact on different domains, such as KS. Previous work by Borsboom and colleagues shows us that this approach can be suitable in psychopathology [31,32]. However, a limitation is that this network analysis is based on cross-sectional data and offers only an explorative approach to network structures and centrality parameters, but we cannot make deductions about causality from the resulting network.



Secondly, a strength of this study is the large sample size of people with a completed PCRS questionnaire (N = 215), especially when considering that data on this particular group (people with KS) are usually scarce. Unfortunately however, we had to deal with missing data. Out of the 281 patients that were included in the primary study, only 215 had completed the PCRS questionnaire (74%). Only the patients with a completed PCRS could be included in our network analysis. Those who had not completed the questionnaire did have higher NPS severity scores and demonstrated more difficulties in performing everyday tasks as judged by the professional caregiver with the PCRS [11]. This may have introduced a selection bias because this population might have scored higher on PCRS but also on NPI, CPS, (I)ADL and AES. As a result, these associations in the network might have been stronger, leading to different partial correlations and a different network.



As of yet, the dataset used in this analysis is the only one for the KS population in which any measure of awareness is reported alongside such a wide variety of other variables, as well as the only one of this size. However, we used the PCRS to assess impairments in awareness while multiple instruments to evaluate awareness exist and no consensus in the literature exists on which questionnaire is preferable [68,69]. Future research is recommended to validate the use of the PCRS in people with KS or to test whether other measures of awareness lead to comparable results. Finally, in this dataset, two different variables that represent apathy were used: the score of the AES questionnaire and the apathy subscale of the NPI-Q. However, the AES was used additionally, as it is a more valid, more extensive questionnaire on features of apathy than the NPI-Ap variable, which is only deduced from one item of the NPI-Q (“Does the patient seem less interested in his/her usual activities or in the activities and plans of others?”). Given that the NPI-Ap and AES did not correlate very strongly (see supplementary material Table S1), we believe that including these two questionnaires is valid since they did not measure exactly the same concept. Finally, because of the nosological uncertainties in the diagnosis of KS, our group of residents had diagnoses on the whole spectrum of alcohol-related cognitive disorders, varying from KS to alcohol-related brain damage and alcohol-related dementia, and we were not able to distinguish between these groups.





5. Conclusions


In this study we explored the relationships between impaired awareness and cognitive, behavioral, social, and physical functioning and QoL in patients with KS and other severe alcohol-related cognitive deficits living in Dutch LTCFs. Using a network analysis, we gained an integral view of the interconnections between these domains. As we hypothesized, impaired awareness is connected to many domains of functioning and QoL. Additionally, we found that apathy played a central role in these domains and that apathy is related to impaired awareness.



After this explorative network approach, more in-depth studies on how impaired awareness relates to these domains and its possible clinical implications are needed to gain a better understanding of this phenomenon. Further research could explore which clinical approaches are effective in dealing with impaired awareness in patients with KS living in LTCFs. When impaired awareness improves, this might have beneficial effects on other functional domains. However, it is arguable whether interventions to reduce impaired awareness are desirable, as people who are less aware of their situation tend to experience a better quality of life. For people with acute brain injury for instance, diverse intervention programs to improve awareness and maximize functional capacities such as neuropsychological programs have been developed in the past years. However, it is unclear what the long-term effects of these interventions are and whether these approaches would be suitable for our population [70].



In practice, patients with neurological diseases like KS and their (professional) caregivers may not always ‘be aware’ of the possible presence of impaired awareness and its negative consequences on different domains of functioning and QoL. We believe that being aware’ of the existence of impaired awareness in people with KS and other alcohol-related cognitive disorders might help caregivers to understand them better. Adapting care to the world of experience of people with KS by understanding altered awareness may offer opportunities to diminish neuropsychiatric symptoms and improve care.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/jcm12093139/s1. Table S1: Median partial correlations and selection frequency of the associations between the different nodes (variables).





Author Contributions


Conceptualization, H.F., I.J.G., R.B.V. and A.M.v.L.; methodology, H.F., I.J.G., W.N.v.W. and A.M.v.L.; formal analysis, H.F. and W.N.v.W.; investigation, H.F. and I.J.G.; data curation, H.F. and I.J.G.; writing—original draft preparation, H.F.; writing—review and editing, all authors; visualization, H.F.; supervision, A.M.v.L., R.B.V., M.S. and C.M.P.M.H.; project administration, A.M.v.L.; funding acquisition, I.J.G. and A.M.v.L.; All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by the Netherlands Organization for Health Research and Development (ZonMw, grant no. 839160004), the Pieter van Foreest Stichting, and Stichting Vermogensbeheer Hoogeland Zorg.




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki, and approved by the Medical Ethics Committee of the VU University Medical Center (protocol code 2021.0383 and 8 March2021).




Informed Consent Statement


Written informed consent of the legal representative of eligible participants was obtained from all participants involved in the study. The resident himself/herself was also asked to give informed consent to undergo an interview.




Data Availability Statement


The dataset used and analyzed during the study are available from the corresponding author on reasonable request.




Acknowledgments


The authors would like to thank the management of the nursing homes for supporting the study and the residents and their caregivers for participating in this study.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Arts, N.J.; Walvoort, S.J.; Kessels, R.P. Korsakoff’s syndrome: A critical review. Neuropsychiatr. Dis. Treat. 2017, 13, 2875–2890. [Google Scholar] [CrossRef] [PubMed]

	



Blansjaar, B.A.; Horjus, M.C.; Nijhuis, H.G.J. Prevalence of the Korsakoff syndrome in The Hague, The Netherlands. Acta Psychiatr. Scand. 1987, 75, 604–607. [Google Scholar] [CrossRef] [PubMed]

	



Kopelman, M.D. The Korsakoff syndrome. Br. J. Psychiatry. 1995, 166, 154–173. [Google Scholar] [CrossRef] [PubMed]

	



Kopelman, M.D. What is the Korsakoff syndrome?—A paper in tribute to Prof Alwyn Lishman. Cogn. Neuropsychiatry 2022, 27, 296–313. [Google Scholar] [CrossRef]

	



Pitel, A.L.; Eustache, F.; Beaunieux, H. Component processes of memory in alcoholism: Pattern of compromise and neural substrates. Handb. Clin. Neurol. 2014, 125, 211–225. [Google Scholar]

	



Brion, M.; Pitel, A.-L.; Beaunieux, H.; Maurage, P. Revisiting the continuum hypothesis: Toward an in-depth exploration of executive functions in korsakoff syndrome. Front. Hum. Neurosci. 2014, 8, 498. [Google Scholar] [CrossRef]

	



Gerridzen, I.J.; Hertogh, C.; Depla, M.F.; Veenhuizen, R.B.; Verschuur, E.M.L.; Joling, K.J. Neuropsychiatric Symptoms in People with Korsakoff Syndrome and Other Alcohol-Related Cognitive Disorders Living in Specialized Long-Term Care Facilities: Prevalence, Severity, and Associated Caregiver Distress. J. Am. Med. Dir. Assoc. 2018, 19, 240–247. [Google Scholar] [CrossRef]

	



Gerridzen, I.J.; Moerman-van den Brink, W.G.; Depla, M.F.; Verschuur, E.M.; Veenhuizen, R.B.; van der Wouden, J.C.; Hertogh, C.M.; Joling, K.J. Prevalence and severity of behavioural symptoms in patients with Korsakoff syndrome and other alcohol-related cognitive disorders: A systematic review. Int. J. Geriatr. Psychiatry 2017, 32, 256–273. [Google Scholar] [CrossRef]

	



Chen, L.-F.; Lin, C.-E. Wernicke’s Encephalopathy Mimicking an Acute Psychotic Disorder. J. Neuropsychiatry Clin. Neurosci. 2012, 24, E15–E16. [Google Scholar] [CrossRef]

	



Ahmed, S.; Akadiri, T.V.; Ata, S.; Ayub, S. An Unusual Presentation of Catatonia in Non-alcoholic Wernicke Encephalopathy. Cureus 2021, 13, e12537. [Google Scholar] [CrossRef]

	



van Dam, M.J.; van Meijel, B.; Postma, A.; Oudman, E. Health problems and care needs in patients with Korsakoff’s syndrome: A systematic review. J. Psychiatr. Ment. Health Nurs. 2020, 27, 460–481. [Google Scholar] [PubMed]

	



Oudman, E.; van Dam, M.; Postma, A. Social and emotional loneliness in Korsakoff’s syndrome. Cogn. Neuropsychiatry 2018, 23, 307–320. [Google Scholar] [CrossRef] [PubMed]

	



Drost, R.; Postma, A.; Oudman, E. Cognitive and affective theory of mind in Korsakoff’s syndrome. Acta Neuropsychiatr. 2018, 31, 128–134. [Google Scholar] [CrossRef]

	



Oudman, E.; Zwart, E. Quality of life of patients with Korsakoff’s syndrome and patients with dementia: A cross-sectional study. J. Am. Med. Dir. Assoc. 2012, 13, 778–781. [Google Scholar] [CrossRef] [PubMed]

	



Egger, J.I.; Wester, A.J.; De Mey, H.R.; Derksen, J.J. Korsakoff’s syndrome on the MMPI-2. Acta Neuropsychiatr. 2002, 14, 231–236. [Google Scholar] [CrossRef]

	



Mograbi, D.C.; Morris, R.G. Anosognosia. Cortex 2018, 103, 385–386. [Google Scholar] [CrossRef]

	



Sunderaraman, P.; Cosentino, S. Integrating the Constructs of Anosognosia and Metacognition: A Review of Recent Findings in Dementia. Curr. Neurol. Neurosci. Rep. 2017, 17, 27. [Google Scholar] [CrossRef]

	



Gerridzen, I.J.; Joling, K.J.; Depla, M.F.; Veenhuizen, R.B.; Verschuur, E.M.L.; Twisk, J.W.R.; Hertogh, C. Awareness and its relationships with neuropsychiatric symptoms in people with Korsakoff syndrome or other alcohol-related cognitive disorders living in specialized nursing homes. Int. J. Geriatr. Psychiatry 2019, 34, 836–845. [Google Scholar] [CrossRef]

	



Sitek, E.J.; Thompson, J.C.; Craufurd, D.; Snowden, J.S. Unawareness of deficits in Huntington’s disease. J. Huntingtons Dis. 2014, 3, 125–135. [Google Scholar] [CrossRef]

	



Pennington, C.; Duncan, G.; Ritchie, C. Altered awareness of cognitive and neuropsychiatric symptoms in Parkinson’s disease and Dementia with Lewy Bodies: A systematic review. Int. J. Geriatr. Psychiatry 2021, 36, 15–30. [Google Scholar] [CrossRef]

	



Orfei, M.; Caltagirone, C.; Spalletta, G. The Evaluation of Anosognosia in Stroke Patients. Cerebrovasc. Dis. 2009, 27, 280–289. [Google Scholar] [CrossRef] [PubMed]

	



Mograbi, D.C.; Huntley, J.; Critchley, H. Self-awareness in Dementia: A Taxonomy of Processes, Overview of Findings, and Integrative Framework. Curr. Neurol. Neurosci. Rep. 2021, 21, 69. [Google Scholar] [CrossRef] [PubMed]

	



Aalten, P.; Van Valen, E.; Clare, L.; Kenny, G.; Verhey, F. Awareness in dementia: A review of clinical correlates. Aging Ment. Health 2005, 9, 414–422. [Google Scholar] [CrossRef] [PubMed]

	



Starkstein, S.E.; Jorge, R.; Mizrahi, R.; Robinson, R.G. A diagnostic formulation for anosognosia in Alzheimer’s disease. J. Neurol. Neurosurg. Psychiatry 2006, 77, 719–725. [Google Scholar] [CrossRef] [PubMed]

	



Clare, L.; Marková, I.S.; Roth, I.; Morris, R.G. Awareness in Alzheimer’s disease and associated dementias: Theoretical framework and clinical implications. Aging Ment. Health 2011, 15, 936–944. [Google Scholar] [CrossRef]

	



Turró-Garriga, O.; Garre-Olmo, J.; Vilalta-Franch, J.; Conde-Sala, J.L.; de Gracia Blanco, M.; López-Pousa, S. Burden associated with the presence of anosognosia in Alzheimer’s disease. Int. J. Geriatr. Psychiatry 2013, 28, 291–297. [Google Scholar] [CrossRef]

	



Starkstein, S.E.; Jorge, R.; Mizrahi, R.; Adrian, J.; Robinson, R.G. Insight and danger in Alzheimer’s disease. Eur. J. Neurol. 2007, 14, 455–460. [Google Scholar] [CrossRef]

	



Borgatti, S.P.; Mehra, A.; Brass, D.J.; Labianca, G. Network analysis in the social sciences. Science 2009, 323, 892–895. [Google Scholar] [CrossRef]

	



Ma’ayan, A. Introduction to Network Analysis in Systems Biology. Sci. Signal. 2011, 4, tr5. [Google Scholar] [CrossRef]

	



Hevey, D. Network analysis: A brief overview and tutorial. Health Psychol. Behav. Med. 2018, 6, 301–328. [Google Scholar] [CrossRef]

	



Borsboom, D. A network theory of mental disorders. World Psychiatry 2017, 16, 5–13. [Google Scholar] [CrossRef]

	



Borsboom, D.; Cramer, A.O. Network Analysis: An Integrative Approach to the Structure of Psychopathology. Annu. Rev. Clin. Psychol. 2013, 9, 91–121. [Google Scholar] [CrossRef]

	



Epskamp, S.; Borsboom, D.; Fried, E.I. Estimating psychological networks and their accuracy: A tutorial paper. Behav. Res. Methods 2018, 50, 195–212. [Google Scholar] [CrossRef] [PubMed]

	



Schumacher-Kuiper, M.; Loon, A.; Peeters, C.; Ekkel, M.; Hertogh, C.; Veenhuizen, R. Is There a Relation Between Caregiver Burden and Cognitive Dysfunction in Huntington’s Disease? J. Psychosoc. Rehabil. Ment. Health 2021, 8, 61–71. [Google Scholar] [CrossRef]

	



Gerridzen, I.J.; Goossensen, M.A. Patients with Korsakoff syndrome in nursing homes: Characteristics, comorbidity, and use of psychotropic drugs. Int. Psychogeriatr. 2014, 26, 115–121. [Google Scholar] [CrossRef] [PubMed]

	



Prigatano, G.P.; Fordyce, D.J. Neuropsychological Rehabilitation after Brain Injury; Johns Hopkins University Press: Baltimore, MA, USA, 1986. [Google Scholar]

	



Kaufer, D.I.; Cummings, J.L.; Ketchel, P.; Smith, V.; MacMillan, A.; Shelley, T.; Lopez, O.L.; DeKosky, S.T. Validation of the NPI-Q, a brief clinical form of the Neuropsychiatric Inventory. J. Neuropsychiatry Clin. Neurosci. 2000, 12, 233–239. [Google Scholar] [CrossRef]

	



Zuidema, S.; Smalbrugge, M.; Bil, W.; Geelen, R.; Kok, R.; Luijendijk, H.; van der Stelt, I.; van Strien, A.; Vink, M.; Vreeken, H. Multidisciplinary Guideline Problem Behaviour in Dementia; Verenso: Utrecht, The Netherlands, 2018. [Google Scholar]

	



Lueken, U.; Seidl, U.; Völker, L.; Schweiger, E.; Kruse, A.; Schröder, J. Development of a short version of the Apathy Evaluation Scale specifically adapted for demented nursing home residents. Am. J. Geriatr. Psychiatry 2007, 15, 376–385. [Google Scholar] [CrossRef]

	



Leontjevas, R.; Evers-Stephan, A.; Smalbrugge, M.; Pot, A.M.; Thewissen, V.; Gerritsen, D.L.; Koopmans, R.T. A Comparative Validation of the Abbreviated Apathy Evaluation Scale (AES-10) With the Neuropsychiatric Inventory Apathy Subscale Against Diagnostic Criteria of Apathy. J. Am. Med. Dir. Assoc. 2012, 13, 308.e1–308.e6. [Google Scholar] [CrossRef] [PubMed]

	



Hirdes, J.P.; Ljunggren, G.; Morris, J.N.; Frijters, D.H.; Finne Soveri, H.; Gray, L.; Björkgren, M.; Gilgen, R. Reliability of the interRAI suite of assessment instruments: A 12-country study of an integrated health information system. BMC Health Serv. Res. 2008, 8, 277. [Google Scholar] [CrossRef]

	



Morris, J.N.; Fries, B.E.; Mehr, D.R.; Hawes, C.; Phillips, C.; Mor, V.; Lipsitz, L.A. MDS Cognitive Performance Scale. J. Gerontol. 1994, 49, M174–M182. [Google Scholar] [CrossRef]

	



Morris, J.N.; Fries, B.E.; Morris, S.A. Scaling ADLs within the MDS. J. Gerontol. A Biol. Sci. Med. Sci. 1999, 54, M546–M553. [Google Scholar] [CrossRef] [PubMed]

	



Yoon, J.Y.; Kim, H. The Revised Index for Social Engagement in Long-Term Care Facilities: A Psychometric Study. J. Nurs. Res. 2017, 25, 216–223. [Google Scholar] [CrossRef] [PubMed]

	



Priebe, S.; Huxley, P.; Knight, S.; Evans, S. Application and results of the Manchester Short Assessment of Quality of Life (MANSA). Int. J. Soc. Psychiatry 1999, 45, 7–12. [Google Scholar] [CrossRef] [PubMed]

	



Azur, M.J.; Stuart, E.A.; Frangakis, C.; Leaf, P.J. Multiple imputation by chained equations: What is it and how does it work? Int. J. Methods Psychiatr. Res. 2011, 20, 40–49. [Google Scholar] [CrossRef] [PubMed]

	



Peeters, C.F.; Bilgrau, A.E.; van Wieringen, W.N. rags2ridges: A One-Stop-Shop for Graphical Modeling of High-Dimensional Precision Matrices. arXiv 2020, arXiv:2010.05619. [Google Scholar] [CrossRef]

	



Schäfer, J.; Strimmer, K. A Shrinkage Approach to Large-Scale Covariance Matrix Estimation and Implications for Functional Genomics. Stat. Appl. Genet. Mol. Biol. 2005, 4, 32. [Google Scholar] [CrossRef]

	



Fruchterman, T.M.J.; Reingold, E.M. Graph drawing by force-directed placement. Softw. Pract. Exp. 1991, 21, 1129–1164. [Google Scholar] [CrossRef]

	



Alexander, C.M.; Martyr, A.; Gamble, L.D.; Savage, S.A.; Quinn, C.; Morris, R.G.; Clare, L. Does awareness of condition help people with mild-to-moderate dementia to live well? BMC Geriatr. 2021, 21, 1–15. [Google Scholar] [CrossRef]

	



Conde-Sala, J.L.; Reñé-Ramírez, R.; Turró-Garriga, O.; Gascón-Bayarri, J.; Juncadella-Puig, M.; Moreno-Cordón, L.; Viñas-Diez, V.; Garre-Olmo, J. Clinical differences in patients with Alzheimer’s disease according to the presence or absence of anosognosia: Implications for perceived quality of life. J. Alzheimers Dis. 2013, 33, 1105–1116. [Google Scholar] [CrossRef]

	



de Groot, A.M.; Ekkel, M.R.; Smalbrugge, M.; Hertogh, C.M.P.M.; Veenhuizen, R.B. Impaired Awareness of Functional Deficits in People with Huntington’s Disease Living in Specialized Long Term Care Facilities; European Geriatric Medicine Society: London, UK, 2022. [Google Scholar]

	



Derouesné, C.; Thibault, S.; Lagha-Pierucci, S.; Baudouin-Madec, V.; Ancri, D.; Lacomblez, L. Decreased awareness of cognitive deficits in patients with mild dementia of the Alzheimer type. Int. J. Geriatr. Psychiatry 1999, 14, 1019–1030. [Google Scholar] [CrossRef]

	



Starkstein, S.E. Anosognosia in Alzheimer’s disease: Diagnosis, frequency, mechanism and clinical correlates. Cortex 2014, 61, 64–73. [Google Scholar] [CrossRef] [PubMed]

	



Belfort, T.; Simões, P.; de Sousa, M.F.B.; Santos, R.L.; Barbeito, I.; Torres, B.; Dourado, M.C.N. The Relationship Between Social Cognition and Awareness in Alzheimer Disease. J. Geriatr. Psychiatry Neurol. 2018, 31, 27–33. [Google Scholar] [CrossRef] [PubMed]

	



Blansjaar, B.A.; Takens, H.; Zwinderman, A.H. The course of alcohol amnestic disorder: A three-year follow-up study of clinical signs and social disabilities. Acta Psychiatr. Scand. 1992, 86, 240–246. [Google Scholar] [CrossRef]

	



Aalten, P.; van Valen, E.; de Vugt, M.E.; Lousberg, R.; Jolles, J.; Verhey, F.R. Awareness and behavioral problems in dementia patients: A prospective study. Int. Psychogeriatrics 2006, 18, 3–17. [Google Scholar] [CrossRef] [PubMed]

	



Salmon, E.; Perani, D.; Herholz, K.; Marique, P.; Kalbe, E.; Holthoff, V.; Delbeuck, X.; Beuthien-Baumann, B.; Pelati, O.; Lespagnard, S.; et al. Neural correlates of anosognosia for cognitive impairment in Alzheimer’s disease. Hum. Brain Mapp 2006, 27, 588–597. [Google Scholar] [CrossRef]

	



Jacus, J.P. Awareness, apathy, and depression in Alzheimer’s disease and mild cognitive impairment. Brain Behav. 2017, 7, e00661. [Google Scholar] [CrossRef]

	



Robert, P.; Clairet, S.; Benoit, M.; Koutaich, J.; Bertogliati, C.; Tible, O.; Caci, H.; Borg, M.; Brocker, P.; Bedoucha, P. The apathy inventory: Assessment of apathy and awareness in Alzheimer’s disease, Parkinson’s disease and mild cognitive impairment. Int. J. Geriatr. Psychiatry 2002, 17, 1099–1105. [Google Scholar] [CrossRef]

	



Starkstein, S.E.; Brockman, S.; Bruce, D.; Petracca, G. Anosognosia is a significant predictor of apathy in Alzheimer’s disease. J. Neuropsychiatry Clin. Neurosci. 2010, 22, 378–383. [Google Scholar] [CrossRef]

	



Oscar-Berman, M. Function and dysfunction of prefrontal brain circuitry in alcoholic Korsakoff’s syndrome. Neuropsychol. Rev. 2012, 22, 154–169. [Google Scholar] [CrossRef]

	



Kessels, R.P.; Moerman-van den Brink, W.; Rensen, Y.; van Aken, L.; Walvoort, S.J.; Egger, J.I. The Relation between Behavioral, Emotional and Cognitive Apathy and Everyday Executive Dysfunction in Alcoholic Korsakoff’s Syndrome. Arch. Clin. Psychiatry 2021, 48, 178–181. [Google Scholar]

	



Richard, E.; Schmand, B.; Eikelenboom, P.; Yang, S.C.; Ligthart, S.A.; Moll van Charante, E.P.; van Gool, W.A. Symptoms of apathy are associated with progression from mild cognitive impairment to Alzheimer’s disease in non-depressed subjects. Dement. Geriatr. Cogn. Disord. 2012, 33, 204–209. [Google Scholar] [CrossRef] [PubMed]

	



Zhu, C.W.; Grossman, H.T.; Sano, M. Why Do They Just Sit? Apathy as a Core Symptom of Alzheimer Disease. Am. J. Geriatr. Psychiatry 2019, 27, 395–405. [Google Scholar] [CrossRef] [PubMed]

	



van Dorst, M.E.G.; Rensen, Y.C.M.; Husain, M.; Kessels, R.P.C. Behavioral, Emotional and Social Apathy in Alcohol-Related Cognitive Disorders. J. Clin. Med. 2021, 10, 2447. [Google Scholar] [CrossRef] [PubMed]

	



Oey, M.J.; Brouwer, V.; Buijs, M.J.; Wijnia, J.W.; Postma, A.; Oudman, E. Unraveling Apathy in Korsakoff Syndrome Patients Receiving Long-Term Care with and without Cerebrovascular Comorbidity. Alcohol. Clin. Exp. Res. 2021, 45, 131–139. [Google Scholar] [CrossRef] [PubMed]

	



Alexander, C.M.; Martyr, A.; Savage, S.A.; Morris, R.G.; Clare, L. Measuring Awareness in People with Dementia: Results of a Systematic Scoping Review. J. Geriatr. Psychiatry Neurol. 2021, 34, 335–348. [Google Scholar] [CrossRef] [PubMed]

	



de Ruijter, N.S.; Schoonbrood, A.M.G.; van Twillert, B.; Hoff, E.I. Anosognosia in dementia: A review of current assessment instruments. Alzheimers Dement. 2020, 12, e12079. [Google Scholar] [CrossRef] [PubMed]

	



Villalobos, D.; Bilbao, Á.; Espejo, A.; García-Pacios, J. Efficacy of an intervention programme for rehabilitation of awareness of deficit after acquired brain injury: A pilot study. Brain Inj. 2018, 32, 158–166. [Google Scholar] [CrossRef]








[image: Jcm 12 03139 g001 550] 





Figure 1. Network. Thickness of line indicates the median of the strength of the partial correlation. Abbreviations: AD. = use of antidepressants, ADL = activities of daily living, AES = apathy evaluation scale, AP. = use of antipsychotic drugs, BZ. = use of benzodiazepines, CPS = cognitive performance scale, Edu = level of education, IADL = instrumental activities of daily living, Los = length of stay in LCTF, Mansa = Manchester short assessment of quality of life, NPI = neuropsychiatric inventory, NPI-Ag = NPI agitation subscale, NPI-Ap =NPI apathy subscale, NPI-Anx = NPI anxiety subscale, NPI-Psy = NPI psychosis subscale, NPI-Dep = NPI depression subscale, PCRS = patient competency rating scale, RISE = revised index for social functioning. 
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Table 1. Demographic and clinical characteristics (N = 215).
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Node Name

	
Variable

	
Mean [SD]

	
Count [%]

	
Missing [%]






	

	
Sociodemographic and clinical characteristics

	




	
Age

	
Age

	
63.2 [7.9]

	

	
0 [0]




	
Sex

	
Gender (male)

	

	
166 [77.2]

	
0 [0]




	
LoS

	
Length of stay in in LCTF (years)

	
6.7 [5.6]

	

	
0 [0]




	
Edu

	
Education (category)

	

	

	
31 [14.4]




	

	
  Elementary/lower

	

	
124 [67.4]

	




	

	
  Secondary

	

	
43 [23.4]

	




	

	
  Higher/university

	

	
17 [9.2]

	




	
Single

	
Single, divorced, or widow(er)

	

	
188 [91.7]

	
10 [4.7]




	

	
Use of ≥1 psychotropic drugs

	

	
137 [63.7]

	
0 [0]




	
AP.

	
  Antipsychotic drugs

	

	
103 [47.9]

	




	
AD.

	
  Antidepressant drugs

	

	
79 [36.7]

	




	
BZ.

	
  Benzodiazepines

	

	
66 [30.7]

	




	

	
Questionnaires (↑: higher is better, ↓: lower is better)

	




	
PCRS

	
Awareness discrepancy score (−120–120) ↓

	
40.0 [20.0]

	

	
0 [0]




	
AES

	
Apathy Evaluation Scale (10–40) ↓

	
25.3 [6.0]

	

	
2 [0.9]




	
NPI

	
Neuropsychiatric Symptoms (severity score) ↓

	




	
NPI-Psy

	
Psychosis subscale

	

	

	
0 [0]




	

	
  Present

	

	
145 [67.4%]

	




	

	
  Severity: 2 subscales (0–6)

	
0.86 [1.5]

	

	




	
NPI-Ag

	
Agitation

	

	

	
0 [0]




	

	
  Present

	

	
175 [81.4%]

	




	

	
  Severity: 3 subscales (0–9)

	
3.2 [2.6]

	

	




	
NPI-Anx

	
Anxiety subscale

	

	

	
0 [0]




	

	
  Present

	

	
54 [25.1%]

	




	

	
  Severity 1 subscale (0–3)

	
0.52 [1.0]

	

	




	
NPI-Ap

	
Apathy subscale

	

	

	
0 [0]




	

	
  Present

	

	
98 [45.6%]

	




	

	
  Severity: 1 subscale (0–3)

	
0.81 [1.0]

	

	




	
NPI-Dep

	
Depression subscale

	

	

	
0 [0]




	

	
  Present

	

	
91 [42.3%]

	




	

	
  Severity: 1 subscale (0–3)

	
0.82 [1.1]

	

	




	
RISE

	
Social participation (0–6) ↑

	
4.27 [1.8]

	

	
0 [0]




	
CPS

	
Cognitive impairment (0–6) ↓

	
2.55 [1.6]

	

	
0 [0]




	
ADL

	
Activities of daily living (0–6) ↓

	
1.09 [1.2]

	

	
0 [0]




	
IADL

	
Instrumental activities of daily living (0–48) ↓

	
39.1 [8.3]

	

	
0 [0]




	
MANSA

	
Quality of life (12–84) ↑

	
61.0 [9.6]

	

	
3 [1.4]
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Table 2. Network summary statistics: Centrality scores and number of connections.
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Centrality Scores

	
Number of Connections




	

	
Eigenvector

	
Betweenness

	
Degree

	
Positive

	
Negative






	
AES

	
1

	
74

	
7

	
5

	
2




	
CPS

	
0.679

	
0

	
3

	
3

	
0




	
ADL

	
0.622

	
0

	
3

	
3

	
0




	
IADL

	
0.567

	
0

	
3

	
3

	
0




	
PCRS

	
0.476

	
40

	
5

	
3

	
2




	
NPI-Ap

	
0.451

	
120

	
4

	
3

	
1




	
NPI-Ag

	
0.140

	
0

	
2

	
1

	
1




	
NPI-Dep

	
0.131

	
102

	
5

	
3

	
2




	
Mansa

	
0.099

	
32

	
3

	
3

	
0




	
LoS

	
0.074

	
32

	
4

	
3

	
1




	
NPI-Psy

	
0.032

	
0

	
1

	
1

	
0




	
NPI-Anx

	
0.029

	
0

	
1

	
1

	
0




	
Age

	
0.023

	
0

	
1

	
1

	
0




	
RISE

	
0

	
76

	
4

	
1

	
3




	
Sex

	
0

	
0

	
1

	
1

	
0




	
BZ.

	
0

	
8

	
3

	
1

	
2




	
AP.

	
0

	
0

	
1

	
0

	
1




	
AD.

	
0

	
0

	
2

	
1

	
1




	
Edu

	
0

	
0

	
1

	
1

	
0




	
Single

	
0

	
0

	
0

	
0

	
0

















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  jcm-12-03139


  
    		
      jcm-12-03139
    


  




  





media/file0.png





media/file2.png
Age

Medication
Questionnaire
Sociodemographic
Positive

Negative






media/file1.jpg
Medication
Questionnaire
‘Sociodemographic
Positive

Negative






