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PROLOGUE 

 

It is the spirit of starting a PhD, combined with my optimistic and ambitious nature, that makes 

one embark on the journey even without seeing the entire road ahead. It was during my master’s 

program that I took a lecture with Joanna Atkinson, a deaf clinical psychologist, who developed 

the first sign-language based and novel cognitive screening in the world to detect dementia in 

deaf individuals, the British Sign Language Screening Tool (BSL-CST). After her class, I did 

my research on the situation of deaf people with dementia in Germany and found a lack of and 

call for an appropriate dementia screening in German Sign Language (DGS) to assess deaf sign 

language users in Germany. This call was open for over ten years, and was based on the SIGMA 

Project (Kaul et al., 2009). In this project the situation of deaf people in Germany was explored 

and it was conducted by researchers at the University of Cologne, Anne Gelhardt and Thomas 

Kaul, - with whom I would work very closely together one year later. While an initial attempt 

to close this gap was made by a research group, it was concluded that the heterogeneity of DGS 

and the deaf population posed significant challenges to the success of a novel screening tool.  

At that moment, a determined thought rose within me: that a cognitive assessment for DGS 

signers is possible. I felt a scientific urge and fire burning inside me. I can only describe it with 

the words of my former professor Renate Fischer. During a student consultation she asked me: 

“Where is the burning lava?”. Was finding a solution and developing or adapting a cognitive 

assessment for deaf people in Germany the burning lava? Yes, it definitely was. This question 

became one of my most guiding principles in doing research so far. 

 

In 2017, Jo and I sat down and she advised me to take the BSL-CST to Germany.  

The seed was sown.  

Back in Germany in 2018, I’ve met with groups of deaf older people at senior gatherings, talked 

to active and former caregivers of deaf people, visited a care home for deaf people, and got the 

chance to spend some time with the residents. A clinical work shadowing experience at the LWL 

Clinic in Lengerich with Ulrike Gotthardt and Johanna Tuschmann in late 2018 gave me the 

chance to get an idea of the clinical challenges faced by psychologists, psychiatrists and 

neurologists in diagnosing, treating and caring for deaf people in Germany.  

When I started out, my access point was the gap of a dementia screening tool in DGS. In 

academia and from clinicians, I was asked whether deaf people show different patterns of 

dementia-related cognitive impairment than hearing populations because of their deafness. The 

argument of the auditory deprivation hypothesis is still dominant in the discourse around 
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deafness and dementia. But apart from small differences in cognitive functions, which can be 

explained by language exposure and use, according to a small body of research, the deaf brain 

does not function differently. It is fundamentally important to interpret the cognitive abilities in 

the context of normative data from deaf populations and not compare them to the hearing 

population. 

What I have learned at Deaf community gatherings, through exchanges with older deaf signers, 

but what clinicians never asked me about were the differences shaped by the lived experience 

of being deaf person in a hearing world. Over the course of my PhD, I therefore expanded the 

scope from focusing only on dementia diagnostics to consider life with a dementia diagnosis 

and embodied resources to reflect both medical as well as community concerns. 

 

As a hearing person without deaf relatives, I am aware of the outsider perspective and express 

my deep gratitude to all the deaf people I have met along the way until this day. To be welcomed 

and shown the needs and challenges of deaf people with and without dementia and allowing me 

to contribute scientifically to possibly improve the situation, has been a great honor.  
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SUMMARY 

 

This dissertation explores the question of what is needed to provide better and urgently needed 

appropriate healthcare to deaf people with dementia. The current healthcare situation of deaf 

people in general is insufficient and presents with barriers to receive adequate care, with 

language barriers being the most robust cause. Dementia is one of the biggest health-related 

challenges and one of the most feared conditions of our time. In the common cognitivist 

worldview, the loss of reasoning and memory is closely connected to losing one’s identity and 

selfhood. In this framework, dementia is regarded as a threat for which no cure is currently 

available. An alternative framework is embodied cognition which acknowledges the central role 

of the body and the environment to shape the mind. In dementia, body-related implicit memory, 

proposed as body memory, is retained until late stages of dementia. While the explicit and 

conscious memory and reasoning diminishes, the person themself maintains selfhood. 

Therapeutic and care practices that include an embodied framework foster well-being and 

quality of life for people with dementia. This shift in perspective invites to reconsider dementia 

prevention, diagnostics, therapy, and care.  

Detecting dementia at an early stage, increases the options of treatment and support for the 

person with the diagnosis and their environment. Most Deaf communities do not have access 

to diagnostic tools that can detect dementia-related cognitive decline and are linguistically and 

culturally sensitive for deaf people who communicate in their local sign language. 

Study 1 presents the first sign-language based cognitive screening tool for deaf signers of 

German Sign Language (DGS). The novel screening tool, the KoDGS (Kognitionstest Deutsche 

Gebärdensprache) is based on a comprehensive cultural test adaption paradigm that was 

developed as part of the study. It was normed with 99 participants and showed reliable 

distinction between cognitively healthy individuals and individuals with a neurological history 

or an indicative life profile.  

In order to ensure reliability of the KoDGS test items and control for underlying mechanisms 

related to memory processing, the sign frequency and sign iconicity of the test items in DGS 

were investigated. Study 2, therefore, collected subjective rating data for the psycholinguistic 

measures of frequency and iconicity of more than 300 DGS signs. The data elaborated on the 

issue of reliability of these measures and cross-checked with existing subjective rating data, and 

objective measures from DGS corpus data. A large emphasis on collaborative work between 

deaf and hearing researchers is discussed to stimulate the methodological normative discourse 

in the field.  
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Study 3 presents the shift in perspective in dementia care contextualized for the deaf population. 

Acknowledging the embodied nature of deaf persons, therapeutic and care practices that include 

the embodied framework provide deaf persons with dementia with a sense of continuity.  

The results of all three studies are discussed in the context of bridging theory and practice. 

Aspects related to reducing current disparities in healthcare for deaf people, the impact of 

physical, social, and historical environments on deaf individuals (with dementia), and the 

importance of practitioner awareness are examined. Additionally, memory processes and 

potential future applications that incorporate the embodied framework into dementia care 

practices are proposed. 

This dissertation argues that appropriate therapeutic and care practices and assessment tools 

offer a step towards higher-quality, reliable, and culturally and linguistically sensitive 

healthcare for deaf people.  

Methodological aspects are reflected and the role of collaboration discussed. At the end of this 

dissertation, a phenomenological description of three scenes calls for action on the reviewed 

insufficient situation of deaf people, before concluding the pooled presented evidence. 
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1 INTRODUCTION 

 

Dementia is a major challenge of our times. Worldwide approximately 55.2 million people were 

living with a form of dementia in 2019 (WHO, 2021), with estimated 14.1 million for Europe. 

Dementia is a condition related to aging, which – with improved life expectancy – has become 

a matter of growing urgency in the Global North. In a report of the global situation by the World 

Health Organization (WHO (2017), the global costs for governments, communities, people with 

dementia and their families were estimated 818 billion U.S. Dollars, and according to the WHO 

and World Bank, 40 million new jobs in the health and social care sector will be needed globally 

by 2030. 

In Germany in 2023, approximately 1.8 million people were living with dementia, with a yearly 

increase of around 400,000 people with a diagnosis (Blotenberg et al., 2023). The numbers can 

be overwhelming with the awareness of currently no available cure. The large numbers, costs 

and prevalence data call for coordinated action at global, national and local levels, and have 

been the cause for strategical actions, such as the German national dementia strategy (BMFSFJ 

& BMG, 2020). 

It seems that the economic arguments, e.g., arguments of high costs for economies, jobs and 

“loss in productivity of economies” (WHO, 2017, p.3), overshadow the quieter and less 

reflected side of dementia. The personal and interpersonal dimensions of living with dementia 

or caring for someone with dementia include perspectives proposed and contextualized by 

Fuchs (2020) and Kontos (2003, 2004, 2005). Their embodied approach to dementia centers 

the person’s bodily lived experience with dementia. The embodiment approach as a theoretical 

framework, facilitates to see beyond the deficits that arise when focusing only on the brain and 

cognitive decline in people with dementia like it is understood in the classic cognitivism. The 

lived experience of the world through the bodily senses impacts the brain and cognition, 

consequently, it influences constructs like memory. Embodiment, in the context of this work, 

is the interaction between the brain, the body and the environment (Gallagher, 2005, 2023), 

with ‘environment’ referring to the physical, the historical and the social environment of the 

person living with dementia. 

This dissertation adopts a broad approach, requiring adequate awareness of a person’s 

functional deficits to diagnose appropriately, while the person’s resources and remaining 

abilities are acknowledged. Regarding persons with dementia in their environment and from an 

embodied perspective in their lifeworld (Dzwiza-Ohlsen, 2021), preserves the sense of 

continuity of self of the person with dementia (Fuchs, 2020; Kontos, 2003, 2004). This way, 



10 

 

neuropsychological assessment meets socio-epistemological consideration of embodied 

cognition.   

The provision of adequate and sufficient healthcare services for persons with dementia in 

society, communities, and families challenges politics and societies. Especially smaller 

populations, minoritized in the system, are at risk of receiving less appropriate services and 

barriers to existing ones. There are globally approximately 430 million people living with some 

form of “hearing loss” (WHO1). Among them is the deaf population, whose language is a sign 

language, for whom signing is the preferred and most secure mode of communication, and who 

identify culturally with the Deaf community. This population encompasses worldwide 70 

million people (WFD2).  

In Germany, the total number of estimated 235,000 (Rannefeldt et al., 2023), included people 

who are deaf and use sign language, who are hard-of-hearing and use spoken language or 

continue to use speech after their partial loss of hearing, and people with presbycusis, an age-

related hearing impairment. Deaf sign language users in Germany, are approximately 80,000 

people, but exact numbers are not recorded. Deaf sign language users rely on sign language to 

communicate, to inform and to be informed, to access healthcare services, to get examined, 

assessed, diagnosed and treated. Services accessible for deaf sign language users are very 

limited, which reveals the lack of appropriate healthcare for the underserved population of deaf 

signers. This situation tightens even more for deaf people living with dementia and their 

families. This dissertation focuses on the situation of deaf sign language users with dementia 

and explores the question of what is needed to provide not only better but also urgently required 

dementia-related healthcare for the deaf population. The focus is particularly on the diagnosis 

and therapy and care of deaf signers, and has evolved from a Germany-based perspective. 

 

To set the frame, chapter 2 introduces the main constructs of this research, dementia and 

memory, as well as the theoretical framework, embodiment. This chapter sets the frame and 

opens the discourse. Chapter 3 then portrays the population of deaf sign language users in old 

age, presents the current evidence on healthcare services for deaf signers from an international 

to a Germany-focused perspective, and demonstrates the barriers for deaf people with dementia 

in obtaining an appropriate diagnosis, therapy and care. Both chapter 2 and 3 are literature 

reviews that form the basis of the original scientific contributions of this research (chapter 4) 

and lead to the final discussion (chapter 5). 

 
1 https://www.who.int/health-topics/hearing-loss#tab=tab_2, accessed 05.09.2025 
2 www.wfdeaf.org, accessed 05.09.2025 

https://www.who.int/health-topics/hearing-loss#tab=tab_2
http://www.wfdeaf.org/
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With three research papers presented in chapter 4, this dissertation contributes to the field of 

human sciences in a broader sense.  

Study 1 contributes to the field of neuropsychology as a novel neurocognitive screening that 

has been adapted for users of German Sign Language (DGS) to assess cognitive functions of 

deaf individuals. The adapted screening KoDGS (Kognitionstest Deutsche Gebärdensprache) 

is the first sign language-based cognitive screening for dementia in Germany to improve 

diagnostics. Study 1 also encompasses a step-by-step adaptation paradigm for cultural test 

adaptions between sign languages which aims to stimulate the scientific discourse. 

Study 2 investigates reliability in psycholinguistic norming data of sign iconicity and sign 

frequency for DGS. Choosing reliable language items in scientific experiments, in clinical 

settings and test adaptations, such as in study 1, is highly important. Study 2, therefore, 

contributes to the discourse in psycholinguistic research and broadened the available DGS 

norming data. 

Study 3 takes a theoretical approach of conceptual transfer to reflect the question of what 

remains in the body of a deaf person when the cognitive control is fading.  Zooming in on the 

remaining abilities of body memory in persons with dementia facilitates ethical considerations 

and the discussion of dementia care in the deaf population. Study 3 is based on philosophical 

discourse and re-contextualizes theory of how experiences are stored and retrieved from a type 

of implicit memory in the context of deaf persons. It proposes the concept of Deaf body memory 

for deaf people with dementia and discusses the importance of ‘intercorporeality’ in this 

context. Implications that are rooted in an embodied, phenomenological perspective on 

dementia care, are presented to enrich the discussion of ethical dementia care of deaf people. 

 

In chapter 5, the results of Study 1 – 3 are critically discussed in the context of healthcare 

services for the deaf population. Challenges of the studies are identified and a call for action is 

presented. In this section, aspects of collaboration in deaf-related fields of research are reflected. 

The original papers of this dissertation are attached and are referred to as stated. 

 

“Between body and mind”, as the title of this dissertation says, is the position of this dissertation 

within the overall discourse. Approaching dementia only from either one, body or mind, limits 

the impact of the argument and restricts the possible changes in how society handles the 

immense challenge of dementia in our times. This research was motivated by bringing human 

expertise, theoretical constructs and disciplines together in order to offer a complex contribution 

to a complex challenge. 
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2 DEMENTIA, MEMORY AND EMBODIMENT 

 

This chapter provides a multidisciplinary review of the literature on the constructs of dementia 

and memory, considering not only the cognitive perspective, but also embodiment as a 

conceptual framework. These constructs and the embodied framework set the foundation for 

the discussion of cognitive assessments, reliable and valid testing, as well as therapy and care 

for people with dementia. 

 

2.1 Dementia: the challenge 
 

By global average, 80% of the population believed that dementia is a normal part of aging, with 

58% believing that an unhealthy lifestyle, and 43% believing that lack of family support are 

causes of dementia (Alzheimer’s Disease International, 2024). Misinformation about dementia 

is a worldwide challenge and influences how dementia is dealt with. The access point of this 

dissertation to the discourse is by decoding the label ‘dementia’ and uncover the symptoms, the 

detection and possible therapy and care. 

Dementia is a Latin term, with its etymological roots ‘de’ (= lack of) and ‘mens’ (= mind, ability 

to think) translating to “without mind”, meaning madness or insanity. Over the years, authors 

have proposed to remove the term, arguing that ‘dementia’ refers to a syndrome and not a single 

condition, and thus, the term does not appropriately cover the scope of the syndrome. The 

current term stigmatizes the complex and heterogeneous conditions that are all under the label 

‘dementia’, and the term itself carries a stigmatizing connotation (Behuniak, 2011; Jellinger, 

2010; Sachdev, 2000). In the year 2025, ‘dementia’ is far from being removed as a term, but 

academic disciplines have made efforts to broaden the understanding of dementia, such as the 

anthropology, sociology and epistemology. In this dissertation, the construct dementia refers to 

the complex conditions, including Alzheimer’s Disease, Lewy-Body dementia, frontotemporal 

dementia, semantic dementia, vascular dementia, primary progressive aphasia. However, 

Alzheimer’s disease (AD) is likely to be overrepresented due to its high prevalence of around 

60%-80% among dementia-related conditions (“2024 Alzheimer’s Disease Facts and Figures“, 

20243), the current state of scientific evidence in the literature with a bias on AD, and a focus 

 
3 No named authors  



13 

 

on memory and memory-related symptoms which are looked at in particular within the scope 

of this research.  

 

2.1.1 Symptoms 

 

According to the WHO (2017), dementia “is an umbrella term for several diseases that are 

mostly progressive, affecting memory, other cognitive abilities and behavior, and that interfere 

significantly with a person’s ability to maintain the activities of daily living.” (p. 2). Depending 

on the underlying form of dementia, the symptoms vary. In AD, the first symptoms generally 

show 10 to 20 years after the onset. This preclinical stage is the focus of much research since it 

indicates a stage in which future treatments may change the outcome of e.g., AD pathology 

(Braak et al., 2011; Jack et al., 2013; Jessen et al., 2014). Early symptoms of AD are subsequent 

changes to memory, usually short-term memory. Other symptoms affect spatial and temporal 

orientation, word-finding difficulties and verbal fluency, as well as visual-spatial and perceptual 

abilities, such as recognizing and drawing shapes and figures. As the condition progresses, 

problems with planning and carrying out complex tasks become apparent (see exemplary 

studies on dementia symptoms: Chen et al., 2019; Cummings et al., 2015; Liou et al., 2020; 

McKinnon et al., 2008; Reilly et al., 2010; Rohrer et al., 2008; for a recent overview, see “2024 

Alzheimer’s Disease Facts and Figures“). The retrieval of stored information as memories can 

no longer be recalled. In the late stages of dementia, language is severely affected, so are short-

term and working memory, and even most parts of declarative memory. Compared to symptoms 

of AD, however, in forms of frontotemporal dementia, semantic dementia and primary 

progressive aphasia, language disorders or changes in behavior can be reported as early 

symptoms (Mesulam, 2007; Reilly et al., 2010), while memory remains largely intact 

(McKinnon et al., 2008).  

In addition to cognitive symptoms, people with dementia show changes in personality and 

behavior over the course of the disease. Agitation, apathy, lack of initiative behavior, irritability 

and depression have been described as symptoms of every second or third person with dementia 

(Seidl et al., 2007). Increased frailty, which is associated with old age, becomes evident in the 

form of increased mental, physical and cognitive vulnerability (Fried et al., 2001). 

 

2.1.2 Diagnosing dementia 

 

Diagnosing a condition that presents as a memory disorder in old age was already known in 

ancient Egypt (Boller & Forbes, 1998; Signoret & Hauw, 1991). But our modern system to 
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diagnose psychiatric and mental disorders has been based on the precursor of the International 

Classification of Diseases (ICD) system (first list of classification from 1893), which became 

the official classification of the WHO in 19484 (WHO, 2025), as well as the Diagnostic and 

Statistical Manual of Mental Disorders (DSM) (with its first publication in 1952; American 

Psychiatric Association, 1952).  

In the German context, the S3-Guideline ‘Dementias’, a living guideline published by the 

German Society of Psychiatry and Psychotherapy, Psychosomatics and Neurology (DGPPN) 

and the German Society of Neurology (DGN), presents the gold standard to diagnose, treat and 

care for individuals with dementia in Germany (DGPPN & DGN, 2025). Apart from biomarkers 

such as blood or liquor diagnostics and brain scans, neuropsychological assessments that focus 

on cognitive functions are still among the first diagnostic steps to assess an individual who 

presents with dementia worries or even symptoms. Getting a medical dementia diagnosis, is, 

despite the challenges, perceived as valuable by 96% of the general public on global average 

(Alzheimer’s Disease International, 2024). Sensitive and specific neuropsychological screening 

tests (so-called short tests) can be conducted by the GP or in memory clinics to test cognitive 

performance.  

In Germany, the Mini-Mental Status Examination (MMSE) (Folstein et al., 1975), the Montreal 

Cognitive Assessment (MoCA) (Nasreddine et al., 2005) and the DemTect (Kessler et al., 2000) 

are standard instruments, that can be combined with additional and more function-specific 

assessments. The initial neurocognitive examination plays an important role in differential 

diagnosis, ruling out other conditions, such as delirium and clinical depression, and guides 

follow-up examinations. 

 

2.1.3 Therapy and care: Psychosocial interventions for dementia  

 

The lack of cure and – to this day – very limited treatment, emphasizes the need for sensitive 

care for the person with dementia, as well as support for the family caregivers. A dementia 

diagnosis has a destabilizing effect on mental health as a consequence. Knowing that you will 

have difficulties orienting yourself in the future, consciously remembering and recognizing 

your friends and family and, ultimately, yourself, is a heavy burden on the psyche. People at an 

earlier stage of dementia in particular are often very aware of the impact that the progression of 

the neurodegenerative disease has and will have on their lives (Steeman et al., 2006; Villarejo-

Galende et al., 2022). 

 
4 https://www.who.int/standards/classifications/classification-of-diseases, accessed 01.09.2025 

https://www.who.int/standards/classifications/classification-of-diseases
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Non-pharmacological forms of treatment, such as psychosocial interventions, can be a valuable 

resource for empowering those who have been diagnosed with dementia. The S3-Guideline 

“Dementias” (DGPPN & DGN, 2025), which was developed by experts with the involvement 

of patient and family representatives, refers to the importance of using psychosocial 

interventions. Interventions include cognitively stimulating methods, such as cognitive training 

and biography work, as well as physically activating methods, such as occupational therapy, 

massages, music and dance therapy. Psychotherapy and the method of validation can support 

with behavior and emotion regulation (Saragih et al., 2025; Sukhawathanakul et al., 2021). This 

enables people with dementia to learn how to cope with the changes at an early stage. Teaching 

coping strategies to relatives is also an important resource in stabilizing the affected person and 

their environment (Liddle et al., 2012). In Germany, however, in order to be eligible for such 

psychotherapeutic treatment, a primary diagnosis must be made that is not dementia (G-BA, 

2024). As a result, people with dementia must first have an acute psychiatrically relevant illness, 

such as depression, in order to be approved for psychotherapeutic treatment (Kessler & Tegeler, 

2018). This practice runs counter to the S3 guidelines “Dementias”, according to which “all 

applicable psychosocial interventions should be exhausted before a pharmacological 

intervention is considered” (Kessler & Tegeler, 2018, p. 6).  

In addition to the psychosocial treatment spectrum, people with dementia and their relatives in 

this situation also need sufficient information on the course of the disease, counseling services 

and self-help groups, as well as on the topic of care. This becomes particularly urgent with 86% 

of the care in Germany, being provided by family caregivers (Brandt et al., 2025). 

As shown, these recommendations for providing appropriate therapy and care to the general 

population are not easy to implement. These dementia-related services and interventions are 

regulated and present barriers which may be difficult to overcome, especially, if additional 

language and cultural barriers are present.  

 

2.1.4 Fearing dementia 

 

The fear around dementia is documented in the World Alzheimer Report 2024 (Alzheimer’s 

Disease International, 2024). The stigma around personally developing dementia and how it 

affects the search for medical advice and social support is a global issue. Avoiding behavior 

towards healthcare services can be the result and may worsen insufficient provision of services. 

In a research report by Alzheimer’s Research UK (2023) the health condition that was feared 

the most, was dementia for 49% (n = 1,232) of their sample. A study within the social sciences 

investigated fear and anxiety in the context of memory clinics (Swallow & Hillman, 2019). 
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Their data revealed how the “horror of Alzheimer’s” (ibid, p.234) impacted the setting in 

memory clinics where people were assessed and diagnosed with dementia, family members got 

informed about the diagnoses, and the clinical staff was required to balance their work between 

accurate assessment and treatment and work efficiency. Handling this sensitive situation and 

moment of change for many people asked for special care practices, which were adapted in the 

moment to adjust for fearful behavior (ibid). The study clearly demonstrated the challenges of 

providing cognitive assessment in a situation filled with fear and anxiety, and showed the 

different perspectives of all involved individuals and professional groups. Offering an 

assessment which may lead to a dementia diagnosis is in itself a highly sensitive act. The fear 

surrounding the diagnosis can be grasped through associations and comparisons of people with 

dementia as “the living dead” (Behuniak, 2011). A change so radical, that a person with 

dementia mutates into a zombie, naturally evokes fear and anxiety. Part of the common 

perception of this radical change in a person is due to the term, which is even used as a synonym 

of dementia: memory loss. This piece of research argues that the fear of memory loss is the 

foundation of the fear surrounding dementia. Changes in orientation, in perception, in circadian 

rhythm, and even in language do not threaten human identity as profoundly as, changes in 

memory do. 

 

2.2  Memory: the mechanism 
 

“Life without memory is no life at all […] Our memory is our coherence, 

our reason, our feeling, even our action. Without it, we are nothing” 

Buñuel, 1985, p. 4f 

Dementia is still mainly understood as having predominantly memory loss. Even though 

memory loss is not a primary symptom in many forms of dementia, e.g., semantic dementia, 

frontotemporal dementia, for the predominant form, AD, changes to the memory system are 

reported as early symptoms (see for an overview “2024 Alzheimer’s Disease Facts and 

Figures“, 2024). In general, however, the emphasis on the loss of memory, even to the state of 

using dementia and memory loss synonymously, is scientifically incorrect.  

This chapter will review literature on the construct of memory, the link between memory and 

identity, and will shift to a more fundamental perspective on memory systems and the theory 

behind memory in the context of cognitive assessment and therapeutic and care-related use of 

memory. It therefore lays the foundation for understanding how memories are retrieved and 

what may influence that process. 
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2.2.1 Memory = Identity? 

 

The initial quote of this chapter by Buñuel (1985) emphasizes the supposed importance of 

memory for identity and builds the equation ‘memory = identity’. In this thinking pattern, with 

the loss of a person’s reasoning and coherence, the person’s memory and whole being are lost. 

In other words, what a person thinks, is who the person is. The emphasis on the mind and 

reasoning can be directly linked to Cartesianism, the tradition of rational philosophy, which 

was most famously shaped by Descartes, Kant and Hegel. Descartes’ dictum “Cogito ergo sum 

(‘I think, therefore I am) (Descartes, 1894) demonstrated the role of the mind and its connection 

to identity. This tradition was at the core of classical cognitive sciences, which has merged 

different traditions and emerged in the late 1950s (Smith, 2015). Classical cognitivism assumes 

a body-mind dualism and regards the mind as a computer. The important role of the mind to 

process information, as well as the dominance of the brain over the body are emphasized 

(Gupta, 2021). This view has spread across disciplines, it evolved, but Descartes’ dictum still 

dominates our world today. If memory is regarded as cerebrocentric processing of information, 

a neurocentric approach to the mind and memory, parts of human memory are completely 

disregarded. Therefore, the following section will outline the basic understanding of memory 

systems, before introducing the embodied perspective into the scope of this dissertation. 

 

2.2.2 Memory systems and dementia 

 

The first classic book studies on the science of memory by Ebbinghaus in 1885 demonstrated 

the ability to study memory through experiments. Cognitive psychology could from then on 

interpret their behavioral observations and experimental results in terms of their assumed 

associations (McGeoch & Irion, 1952). The case of H.M. (Henry Molaison) revolutionized 

cognitive psychology, neuroscience and the understanding of memory (Scoville and Milner, 

1957; Squire, 2009). H.M. presented with strong and regular epileptic seizures. As a 

consequence, his medial temporal lobes were bilaterally removed in surgery, including large 

parts of the hippocampus and the amygdala. While the seizures were almost gone after the 

surgery, so was his ability to consolidate new memories. The mechanism of forming long-term 

memories was damaged and could not be reinstalled (Dittrich, 2016). This taught neuroscience 

about the role of the limbic system, the subcortical areas of the brain, in memory, and it clearly 

demonstrated the existence of more than one memory. Over the decades, neuropsychology 

became aware of the distinct forms: short-term memory, working memory and long-term 
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memory (Baddeley et al., 2015). The latter 

stores both (i) explicit memory and (ii) 

implicit memory: (i) declarative memory, 

such as episodic memory (consisting of 

autobiographical knowledge) and 

semantic memory (factual knowledge); 

(ii) non-declarative memory or procedural 

memory (‘automated’ and embodied 

skills), see Figure 1. Dementia-related 

memory changes impact short-term 

memory and explicit memory first (Braak et al., 2011), information and experienced episodes 

may no longer be consciously retrieved or recollected from memory. This makes explicit 

memory, especially semantic knowledge highly reliable for dementia assessments (Spaan et al., 

2005).  

 

2.2.3 Assessing memory  

 

Memory can be tested directly and indirectly. A direct memory test is either a free or cued 

recall, or a recognition task: free recall refers to the retrieval of, for example, an encoded list of 

words on any order; cued recall uses, for example, a word or a letter as a cue to recall the target 

memory; and recognition task requires a decision whether a stimulus was encountered before. 

Generally used tests for free or cued recall are 10-word list-learning task (encoding and recall 

of the learned words), digit span task (recalling the digits in the correct order - forward or 

backward), category fluency task (naming as many exemplars belonging to one category such 

as ‘animals’ in 60 seconds), and many more. A task that tests recognition is the word-

recognition test (10-word learning-task followed by recognition task with added distractor items 

on the list). Indirect memory tests make use of the influence of prior experience without the 

task to recall or recognize it (Schacter, 1987). A task may be a word-stem completion task 

(adding a letter to complete a word stem to a word, words are related to items from earlier 

tasks). 

Neuropsychological screenings mostly use direct memory tests in the form of recall to test 

declarative memory. Numerous examples can be found: Mini Mental Status Examination 

(MMSE) (Folstein et al., 1975), Montreal Cognitive Assessment (MoCA) (Nasreddine et al. 

2005), DemTect (Kessler et al., 2000), Addenbrooke’s Cognitive Examination-Revised (ACE-

R) (Mioshi et al., 2006) and British Sign Language Cognitive Screening Test (BSL-CST) 

Figure 1: Memory systems 



19 

 

(Atkinson et al., 2015), all use memory items in which the person is asked to retrieve 

information from memory. One standard item is the three-word immediate recall and delayed 

recall of the MMSE. Another form of memory test item is the anterograde memory recall of a 

profile of a fictive Deaf man, an item developed by Atkinson and colleagues (2015) for the 

BSL-CST, the first cognitive screening tool to assess a deaf population. Semantic memory, like 

knowledge of historical events, is usually assessed with recall items as well, testing declarative 

memory using cues to retrieve the correct answer. One example is the BSL-CST (Atkinson et 

al., 2015) item which asked for the name of the royal family member who died in a car crash. 

The correct retrieval would lead to the answer “Princess Diana” or “Lady Di(ana)” or 

equivalents. Another item to test memory is the word list recall, often combined with an 

encoding, a learning phase. The DemTect (Kessler et al., 2000) asks a list of ten words for free 

recall. The BSL-Verbal Learning and Memory Test (BSL-VSMT) (Denmark et al. 2016) used 

a word-list as well, giving three rounds of immediate recall and stimuli repetitions for encoding. 

A delayed recall is given as well.  

Implicit memory is less frequently tested in neuropsychological assessments for acquired 

cognitive impairment and dementia, even though evidence showed sensitivity for early changes 

in people who developed AD (Spaan et al., 2005). 

Apart from classical memory tasks, even language tasks such as picture naming and language 

comprehension tasks also require certain memory activity that are recall processes, including 

working memory resources, of the earlier task instruction, as well as retrieval of the matching 

word to the picture and recognition of a presented word. 

It is therefore essential to understand the aspect of memory retrieval/recollection by reflecting 

the underlying mechanism.  

 

2.2.4 Theory of memory 

 

This section will briefly introduce the dominating models of memory theory that are used in 

psychology to explain recollective and recognition memory.  

Memory comprises of three steps: encoding, consolidation and retrieval/recollection (see 

Baddeley et al., 2015). When an information is processed, the system learns or encodes the 

information. This is followed by memory consolidation, in which the memory is stabilized and 

strengthened into long-term memory - the processing part that the before mentioned patient 

H.M. was impaired in doing due to the surgical removal of the medial temporal lobe, 

hippocampus and parts of the amygdala. The retrieval from long-term memory uses internal 

cues and activates working memory resources, to bring back target memories into awareness. 
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Different retrieval theories and approaches to explain processing of memory were discussed. 

For example, Tulving (1983) proposed autonoetic awareness, as a form of mental time travel 

that brings the person back to the originally encoded event.  

Retrieval is the process of recovering a target memory, such as remembering the name of a 

person that one has encountered. The retrieval may be a recalled memory or a recognition. The 

exact mechanism underlying the recollection of memory is still an unsolved research objective 

(Audrain et al., 2022; Roy et al., 2017; Tulving, 1983; Watkins & Gardiner, 1979).  

With the search for a match, recall is much more complex than recognition. With both 

mechanisms requiring a recognition (of the searched memory for recall or for the previously 

encountered item that is now recognized) and both occupying hippocampal brain regions 

(Audrain et al., 2022; Roy et al., 2017; Wixted, 2007), there is an overlap in both functions. 

Recognition memory has a history of two seemingly conflicting theories: the dual processing 

theory (Atkinson & Juola, 1973; Bellini-Leite, 2022; Mandler, 1980) and the signal-detection 

theory (Ratcliff et al., 1992). A reconciling approach is a combination of the two theories into 

one model (Rotello et al., 2004; Wixted & Stretch, 2004; Yonelinas, 1994), which was reviewed 

in detail across empirical studies and showed robustness and strong reliability (Wixted, 2007). 

According to the model, memories are conceptualized to have an internal state of memory 

strength that contributes to its accessibility. The higher the memory strength, the easier to access 

is the target memory. In the model, the memory strength is modulated by the criterion of 

familiarity. When the memory strength rises above the threshold of the criterion of familiarity, 

it signals that it was previously encountered.  

To break it down with an example: one may imagine the word-recognition task, in which words 

that have been previously learned, are presented and to be recognized. To the list, additional 

distractor words are added to make the judgement task of familiarity more demanding. If a 

previously learned word is presented, the memory strength connected to that word is supposed 

to be higher, meaning more familiar, and therefore, evokes the response that the item is 

familiar/known. If the presented word is an additional distractor item, the memory strength is 

conceptualized to be low, requiring additional activation of working memory resources to 

process recognition.  

The theories suggest that every memory has the attribute ‘familiarity’ by which it can be 

ascertained. Words which are familiar to the person will be recognized more likely than less 

familiar words that the person has rarely or never encountered before. 

Those two mechanisms describe how information are retrieved/recollected and can reveal 

memory patterns of different dementia conditions. For example, the mechanism was observed 
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in studies that investigated recall and recognition in people with AD and FTD (Caruso et al., 

2020). The data showed that people with AD had more difficulties in the delayed recall task, 

compared to the people with the behavioral variant of FTD. Following dual processing theory, 

this meant that people with AD had more difficulties if they had to rely on working memory 

and explicit recollection. Familiarity, however, showed no significant difference between the 

groups (ibid.). 

There has been research looking at word frequency and its effect on memory and language 

processing. Recall of high-frequency words was better compared to low-frequency words in 

pure word lists and equal in alternating lists (Hulme et al., 2003). Recognition performance, on 

the other hand, was found to be better with low-frequency words. Malmberg et al. (2003), 

demonstrated that recall performance of low-frequency words was better when the encoding 

time was very short. This was interpreted as an effect of attention since the same effect was not 

found for late phase encoding. In recognition, low-frequency words seem to be only better 

recognized if they are studied (the “mirror-effect”, see Malmberg et al., 2002). While frequency 

has been a widely studied feature that influences memory and processing, but is not yet fully 

understood (see Hulme et al., 2003 for a review), other features have been studied less. A more 

recent neuroscientific study came to the conclusion that the memorability of certain words is 

associated with the frequency with which the brain utilizes them as semantic connectors 

between other memories, making them often-visited hubs in individuals’ memory networks 

(Xie et al., 2020). Iconicity (Perniss et al., 2010) has been studied in relation to memory 

processing as well. Sidhu et al. (2023) investigated the effect of word iconicity in spoken 

language on recognition memory in a recognition task. They found that words were recognized 

better when the words were more iconic. However, false alarm rate was higher for more iconic 

words as well. Earlier studies on sign language presented no effect of iconicity on memory 

processing for American Sign Language (ASL) in a memorizing task (Klima & Bellugi, 1979; 

Meier, 2002). Similarly, Bosworth & Emmorey (2010) could not find a facilitating effect of 

iconicity on a sign recognition task. Thompson et al. (2009), however, studied reaction time 

and lexical retrieval and showed a facilitating effect of iconicity in ASL for native signers. A 

similar effect was presented by NGT (Sign Language of the Netherlands) data from Ormel et 

al. (2009) in a sign-picture matching task. Higher iconicity facilitated faster sign recognition. 

The same was found for DGS (German Sign Language) (Grote & Linz, 2003). The conflicting 

evidence lacks agreement on how iconicity influences memory, but it indicates an impacting 

role.  
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To conclude, there is much evidence in the literature indicating an effect of frequency on the 

recollection of memory. Other features such as memorability and iconicity may also have an 

effect on the retrieval performance. What all this research has shown is the link between 

language features and memory processing. Considering and controlling for these 

psycholinguistic features is therefore of high importance for reliable and valid memory testing.  

 

2.2.5 Apart from neuroprocessing  

 

Theories and empirical work have pointed to the complex interaction that is happening during 

memory processing, also in memory testing. During cognitive screening, individuals constantly 

use memory processing to navigate and give their responses. The multitude of item inherent 

characteristics (e.g., familiarity, frequency, iconicity etc.), have a direct connection to the 

individual’s test outcome, thus, playing a role in the test reliability and validity. The reviewed 

mechanisms of memory so far focused on the brain and its computer-like functioning. How 

does a theory include the body and the environment into the discourse around memory? 

The psychologist Glenberg (1997) raised the question “what memory is for” and contributed to 

the discourse with a publication in which he proposed an embodied account, saying “retrieval 

processes appear to be sensitive to how we use our bodies” (Glenberg, 1997, p. 5). The review 

of the human memory has pointed many times towards a more conclusive approach that takes 

the body and embodied memories into consideration (e.g., Schacter, 1987). Regarding 

memories as lived experiences, those “established processes of movement are merged “into our 

flesh and blood”” as “our lived past” (Fuchs, 2020, p. 668).  

The following chapter will shift the perspective and will introduce embodied cognition to the 

discussion, hence, will open new perspectives on the matter of dementia, memory assessment 

and dementia care. 
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2.3 Embodiment: The shift in perspective 
 

“Undoubtedly what is thus palpitating in the depths of my being must be 

the image, the visual memory which, being linked to that taste, is trying 

to follow it into my conscious mind (…) Will it ultimately reach the clear 

surface of my consciousness…?” Proust, 1992, p. 62 

 

Besides neurocentric classic cognitivism, which is the dominant framework in many fields, the 

embodied cognition paradigm offers an alternative, or the way I interpret it, a shift in 

perspective. This section introduces the framework of embodied cognition to this dissertation 

and presents body memory as the core concept of embodied memory in relation to dementia. 

Recent developments in trying to assess embodied cognition are reviewed to widen the lens for 

more inclusive and appropriate screening tools. 

 

2.3.1 Embodied cognition 

 

The embodied paradigm encompasses different principles or goals (Shapiro, 2007; Wilson, 

2002) which are also discussed as 4E cognition (Menary (2010), and which impacted various 

disciplines (reviewed in Gallagher, 2023). The 4E’s relate to cognition being embodied, 

embedded, extended and enactive. The understanding of embodiment that is used in the scope 

of this dissertation is grounded in the 4E cognition and discusses mostly the embodied cognition 

as well as the embedded cognition. Embodied cognition according to Gallagher (2005) 

encompasses the understanding that “extraneural structural features of the body shape our 

cognitive experience” (Gallagher, 2023, p. 11), and that brain and body coevolve. The anatomy 

and perception are the foundation of what the brain processes. From a phenomenological 

standpoint, one makes sense of the world through one’s body, through the lived bodily 

experience. Like a crocodile that perceives the world differently from humans with its 

morphology, such as formation of the eyes, its shell and earth- and water-bound ecology. Or a 

blind person who perceives the world through the bodily experiences without relying on vision. 

The brain-body-environment axis is the core of the embodied framework.  

Affordances are a key element of the ecological approach within embodied cognition. Based 

on Husserl and influenced by Merleau-Ponty (1962) - the concept of “affordances” has been 

developed by Gibson (1979). ‘Affordances’ offer interaction with the environment, including 

objects and beings. It is “the idea that we experience the world perceptually in pragmatic terms 

of what we can do with the objects that surround us.” (Gallagher, 2023, p. 17). 
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2.3.2 Embodied memory 

 

Within the embodiment paradigm, the body 

plays a crucial role in memory processing. 

Information in the form of situations, events, 

interactions etc., is bodily experienced and 

creates stored sediments in the body (Fuchs, 

2012). The importance of the embedding 

environment, the situation, the context, the 

state, and even the language are supported by 

early memory research, which found a strong 

relationship between the environment of 

      information encoding and consolidation, and 

the environment of information retrieval (Baddeley et al., 2015): environmental context-

dependency (Godden & Baddeley, 1975; Smith & Vela, 2001), state-dependency (Eich, 1980; 

Goodwin et al., 1969; Miles &        Hardman,1998), mood-dependency (Clark & Teasdale, 

1982; Eich et al., 1994; Teasdale & Fogarty, 1979), and language-dependency (Marian & 

Fausey, 2006; Marian & Neisser, 2000). All studies showed a facilitating effect of memory 

when the environment during encoding and retrieval were the same. This research was 

grounded in classic cognitivist research, but supports indirectly the idea of embedded cognition. 

The personal mood (feeling depressed or well), the sensual environment (being under water 

diving or sitting in a noisy and crowded urban space), the bodily state (having a high heart rate 

during sportive activity or feeling calm and relaxed sitting on a couch) impacts memory 

processing. The research findings gave profound evidence that memory processing depends 

strongly on the body and the environment, and that this form of memory is less conscious and 

indirect.  

A cultural-historic reference in classic literature whose author gave his name to, the Proust-

effect, goes back to Proust’s madeleine memory in “À la recherche du temps perdu” 

(1913/1992). In short, the protagonist dips a French bakery madeleine into a lime blossom tea 

and as he tastes it, long-buried memories that he could not access consciously and through 

thinking and reasoning rise to the surface of his consciousness. The close connection between 

smell and taste and the limbic system, the steering system of human emotions and memories, 

was depicted in Proust’s novel (in seven volumes). Not long after, Maine de Biran articulated 

the first scheme of what Graf and Schacter (1985) later defined as implicit memory. De Biran 

(1929) described habits to be executed automatically and unconsciously, and distinguished 

Figure 2: Embodied model of memory retrieval 
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memory into mechanical memory and sensitive memory for implicit memory and representative 

memory for explicit memory. Earlier philosophers and scholars did not distinctively describe 

the difference between the two forms of memory (see a review in Schacter, 1987). According 

to de Biran (1929), repeated movements and sensual, feeling-related experiences are stored in 

and retrieved from implicit memory. 

Therefore, extending the idea of retrieving memories through neurocognitive processes to a 

more bodily centered approach is not new. However, introducing the concept of body memory 

into the academic and scientific discourse around memory and even dementia, is a more recent 

development. Fuchs (2008, 2012) distinguished six forms of body memory which cannot be 

strictly separated, as he emphasized himself:  

(a) the procedural memory encompasses “patterned sequences of movement, well-practiced 

habits, skillful handling of instruments, as well as familiarity with patterns of 

perception” (Fuchs, 2012, p. 12).  

(b) the situational memory is rooted in bodily, sensory perceptions, including the 

atmosphere. This form of body memory has a spatial nature and an “atmosphere of 

familiarity” (ibid, p.13). 

(c) the intercorporeal memory refers to the patterns learned during the earliest social 

encounters in life and are a form of “musical memory for the rhythm, dynamics, and 

undertones inaudibly present in interactions with others.” (ibid, p.15). 

(d) the incorporative memory are everyday life’s experiences that may include 

subconscious forms of “socially learned dispositions, skills, styles, tastes, and ways of 

acting, which are often taken for granted or ‘go without saying’“ (ibid, p.16). Bourdieu’s 

habitus (1990) is a reference for this form of body memory. 

(e) the pain memory describes the inscription of experienced pain into memory which forms 

behavior and well-being. 

(f) the traumatic memory may consist of “bodily sensations, the senses of taste, smell, or 

hearing, even certain weather conditions may suffice to suddenly revive the past,” 

(Fuchs, 2012, p.18). As trauma is not explicitly present in consciousness, the body stores 

the experience and re-activates or re-enacts it. 

 

In recent literature, bodily accounts to memory have been applied in several studies that 

revealed strong potential to understand and modify mental health problems, and proposed 

implications for neurorehabilitation and therapy, as well as a potential for 

neurophenomenological interventions (Gentsch & Kühn, 2022; Parma et al., 2024; Riva, 2018).  



26 

 

Parma et al. (2024) approached the concept of body memory from a neurorehabilitation 

perspective and used a multidisciplinary approach to navigate through the terminology of body 

memory, procedural and implicit memory, which all relate back to the same core (Schacter, 

1987). As discussed in section 2.2. on memory, body memory has been overlooked in cognitive 

psychology due to the dominant cognitivist framework in psychology. Over time, and due to 

phenomenology, body memory has been described, measured, and is consequently found within 

the taxonomy of memory under implicit memory or procedural memory (see Figure 1).  

The link that inspired Proust’s so-called road down memory lane (1913/1992) was confirmed 

by theories and empirical studies. The limbic system, which includes the hippocampus and the 

amygdala, is central for the retrieval of bodily encoded and consolidated memories. What was 

discovered with Henry Molaison (H.M.) with a neurocentric view on memory (Squire, 2009), 

was empirically supported for body memory in neuroimaging studies (e.g., Bartholomei et al., 

2017; Bierbrauer et al., 2021; Stevens et al., 2017). Gentsch & Kühn (2022) reviewed the 

evidence of clinical outcomes of negative bodily experiences and how they could be identified 

in memory-related brain regions. The Clinical Body Memory (CBM) mechanism that they 

presented, has offered implications for clinical interventions to include the body into therapeutic 

practices. Reconciliation can be observed between cognitive neuroscience, psychology and 

neurophenomenology about processing brain regions of bodily experiences, which brings the 

discourse on (psychiatric, neurocognitive and psychological) assessments, therapeutic and care 

practices forward.  

 

Differences between implicit and explicit memory performances have been described in people 

with diverse conditions. There is well-founded evidence for intact or less altered implicit 

memory functioning while explicit memory is altered or disrupted in individuals with changes 

to memory due to brain lesions, to neurological or psychiatric conditions: the woman with 

amnesia who was pricked with a pin during a hand shake, but could not explicitly recall that 

experience, and still refused to shake hands again (Claparède, 1911), or the woman in an 

amnesic state who knew how to tailor dresses and did so every day without consciously 

recalling her skills (Dunn, 1845). Similar changes were documented for persons with dementia, 

which are presented in the following section.  
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2.3.3 Embodied perspective on dementia 

 

From an embodied perspective on dementia, acknowledging body memory is a key element in 

maintaining a person’s selfhood while living with dementia. As it was presented, memory plays 

a central role for identity and sustaining continuity in life. This continuity of selfhood is what 

has been strongly argued to get lost in dementia in cognitivist discourse, represented by Locke 

and Descartes, and to be preserved through the lived body in embodiment discourse (Fuchs, 

2017, 2020; Kontos, 2003, 2004). The continuity becomes apparent in “organic life, which the 

body establishes even through phases of unconsciousness […]; on the other hand, on bodily 

subjectivity, which maintains a continuity of selfhood through body memory even when the 

ability of self-knowledge has been lost” (Fuchs, 2020, p. 673). Selfhood in dementia is 

maintained through the constant experience of being a body in relation to the environment and 

to other lived bodies (Kontos, 2003). 

Implicit memory remains intact until the very late stages of dementia (Fuchs, 2020) and has 

been, therefore, the foundation of Fuchs’ (ibid) embodied perspective on dementia, which 

focused on body memory. He argued that “[t]he foundational continuity of a person does not 

depend on a stock of explicit knowledge and memories or his own biography. It depends […] 

on a history accumulated, sedimented in the body and, as such, implicitly always present” 

(Fuchs, 2020, p. 669). The earlier presented typology of body memory (Fuchs, 2008, 2012) is 

therefore the basis of Fuchs’ argumentation.  

As dementia progresses, naming objects or remembering the name of a person becomes 

increasingly difficult. However, familiar faces and the use of certain objects and affordances 

facilitate recognition and engagement. This example of procedural memory describes “a 

dissociation of explicit and implicit memory” (Fuchs, 2020, p. 671), which is common in 

dementia. Changes to the environment of a person with dementia can result in unrest and more 

severe disorientation. Fuchs (2020) suggested that situational memory supports continuity and 

therefore retains the self. A familiar surroundings, including the entire atmosphere (smell, taste, 

lighting, sounds, colors etc.) stabilize the person with dementia due to its bodily accessible 

continuity of experience. Incorporated activities and behaviors, which have become ‘second 

nature’ to a person, shape what Bourdieu (1990) socially contextualized habitus. The way a 

person with dementia behaves and interacts with others and objects, is rooted in their 

incorporated memory (Fuchs, 20205). For Fuchs (ibid), intercorporeal memory is “the most 

 
5 Fuchs (2020, p. 672) gave an example of a case of a man living with dementia at an advanced stage whose 

incorporative memory of being a young football player became activated and enacted when his grandchildren 

visited him and played football. 
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important source” (p. 672) of continuity for a person with dementia. Constantly ‘reading the 

room’ to make sense of “the state of a relation (acceptance, evaluation, nearness or distance, 

etc.) from the intonation, facial expression and gestures of others and react sensitively to social 

atmospheres, for example to subtle signs of criticism or rejection” (ibid, p. 672), is an embodied 

perspective on the lived experience of persons with dementia. Embodied memories of 

habitualized practices, termed embodied habits (Fuchs, 2020), have been discussed by Dzwiza-

Ohlsen and Kempermann (2023) to be embodied long-term memory and present in all of the 

above forms of body memory. They even make an argument for the preventive and therapeutic 

character of embodied habits as a resource to “bridge any ‘subjective gap’” (p.11), which, 

consequently, fosters embodied selfhood (Kontos, 2005). 

The notion of a dementia-sensitive care environment was outlined from a phenomenological 

viewpoint and included the concept of affordances (Gibson, 1979) to guide future decisions to 

design appropriate care facilities (Mercieca et al., 2025). 

Social care practices have been criticized (Kontos, 2004, 2012; Kontos & Martin, 2013), and 

(therapeutic) practices for more dignified care to strengthen the self of the person have been 

proposed (Kontos, 2004, 2005; Kontos et al., 2017; Winniewski, 2022). Promoting the use of 

creative art-based practices (Kontos, 2003, 2004; Kontos et al., 2017) to enact bodily stored 

memories, and encouraging spontaneity (Kontos, 2004), as well as playfulness and humor 

(Kontos et al., 2017) have been consistently demonstrated to foster the continuity of the self. A 

multimodal approach to autobiographical narratives that includes “gestures, bodily contact, 

paralinguistic means, laughter, and not least the coordination of all these aspects” (Hydén & 

Örulv, 2009, p. 213), also support sociability in dementia care (Kontos, 2012) as a counterpoint 

to social isolation, for example in the form of empathy. An embodied perspective on dementia 

has evolved, offering a critical rethinking of current practices in dementia care, which still very 

much focusses on “order and mechanistic efficiency” (Kontos & Martin, 2013, p. 293).  

Educating practitioners and caregivers in embodied practices (see Kontos & Naglie, 2009) may 

also have an impact on how persons with dementia are assessed and diagnosed.  

 

2.3.4 Assessing embodied cognition 

 

The theoretical framework of embodied cognition in combination with recent technological 

progress has inspired novel approaches of assessment. Classical neurocognitive assessments, 

such as MMSE (Folstein et al. 1975), MoCA (Nasreddine et al., 2005), ACE-R (Mioshi et al., 

2006) have a disembodied perspective and ignore the brain-body-environment axis that is the 

foundation of embodied cognition (Gallagher, 2005; 2023). Possible explanations are that 
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embodied and habitualized experience is less affected by MCI- and dementia-related 

neurological changes. It may be more difficult to control for, and due to its embodied nature 

and reliance on prior experience, one may raise the question about test reliability. To my best 

knowledge, very little assessments take on the bodily experience and operationalize embodied 

cognition. The Automated Test of Embodied Cognition (ATEC) presents a new perspective and 

has been conceptualized, developed and validated for samples of both children (Bell et al., 

2021; Buchanan et al., 2019) and older adults (Bell et al., 2023). The ATEC uses physical 

activity to test cognitive functioning and encompasses subtasks for several cognitive domains. 

For the sample of older adults, the mean age was approximately 54 years (range 21 to 89) with 

a total of 45 participants. Almost half of the sample had a history of substance abuse. The ATEC 

could differentiate between individuals with and without prior history. This result indicated that 

early changes due to neurological conditions, even for dementia, may be detected by the ATEC, 

and may contribute to future assessment protocols. One exemplary task for embodied memory 

and delayed recall was a movement sequence that the tested individual had to observe and copy 

(encoding phase), followed by a 20-minutes delayed recall (retrieval). For some embodied 

cognition researchers, the ATEC may be a tool of “weak EC” (Gallagher, 2023), meaning that 

the body follows the brain, thus, the brain is still the dominant actor in the ATEC. It still makes 

a valuable contribution of embodiment to the field of neurocognitive assessments. Other 

embodied forms include evidence that walking assessments demonstrated a robust effect in 

distinguishing between groups of people with and without dementia (Hackett et al., 2018; Lee 

& Park, 2017).  

When the gait and memorized body movements already show reliability, validity and 

robustness in the context of neurological conditions, evidence points towards more elaborate 

forms of assessment, including the literal embodied into the mere cognitive assessment. A 

review by Kolovou (2022) showed that assessments tend to use traditional cognitive measures 

and indicated that future research should develop new metrics to implement the embodied 

framework. This shift in perspective will even allow for a more diverse account on assessment, 

thinking about populations besides western, highly educated, industrialized, rich and 

democratic (WEIRD) populations (Henrich et al., 2010), and populations that use their bodies 

culturally more, such as those populations that use sign languages. 
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2.4 Interim summary I 
 

This chapter has introduced the constructs of dementia and memory, and has presented the 

current practice in diagnosing, treating and caring for people with dementia. Dementia is a 

complex challenge for societies. It requires multi-sectorial collaboration between professions, 

up-to-date clinical practices to deliver the best possible healthcare, and sensitive awareness of 

the massive burden that people with dementia and their families carry. Getting a diagnosis, is a 

moment filled with anxiety, and ideally, it is the essential gateway to appropriate dementia-

related healthcare practices. The construct of memory plays an important role in the discourse 

around dementia. Dementia screening tools make use of the changes to memory processing that 

occur with dementia. In order to do that, it is important to understand the mechanisms of 

memory processing and the influencing features in the process. Knowing all this builds a 

reliable foundation for memory assessment. With the understanding that memory is not just in 

the brain, but an embodied form of stored sensory and lived experiences that are remembered 

bodily long after explicit recall becomes impossible, is a key shift in perspective. Beyond a 

necessary assessment for diagnosis, which may include embodied (cognition) assessment tools 

in the future, an embodied perspective on caring for persons with dementia carries ethical value. 

 

3 DEAF SIGN LANGUAGE USERS AND DEMENTIA 

 

So far, the main concepts of this dissertation, dementia and memory, were introduced and the 

conceptual framework of embodied cognition applied. The challenge of dementia and providing 

sufficient and appropriate healthcare services for all became clear. This chapter will now 

introduce the population in focus: deaf sign language users.  

The population of deaf signers signifies deaf people who identify with the cultural and linguistic 

minority of the Deaf community. Deaf signers communicate in one of the many sign languages 

around the world, which have their own grammar and are distinct from the spoken languages 

of the surrounding hearing population. This research particularly discusses deaf signers and not 

hard-of-hearing people who prefer speech/spoken language for communication through the use 

of hearing aids and cochlear implants. Deaf people identify as “people of the eye” (Veditz, 

1912) who rely much more on the visual sense to navigate their lives. Their embodied form of 

communication is ubiquitous, due to sign languages making use of the space surrounding the 

signing person, of shared eye gaze and the bodily articulation. With deafness contributing to 
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human diversity and enriching scientific discourse, sign languages and deafness have been 

topics of research in neuroscience, education, psychology, and anthropology. Medical sciences 

and particularly medical practitioners often discuss deafness as a deficit that requires fixing. 

This dissertation acknowledges the challenges of practitioners to provide services for all amid 

the current (economic and social) healthcare crises, and emphasizes the need to shift the 

perspective towards sensitive assessments, resource-oriented therapeutic and care practices for 

minoritized population to reduce disparities. 

Since this work is set in the context of age-related neurocognitive decline due to dementia and 

discusses possible outcomes on brain-based and body memory for cognitive assessment and 

dementia care, an introduction on the deaf older population is given. A review of the healthcare 

situation of deaf signers and the barriers follows, and the current state of evidence related to 

dementia in deaf signers is presented. 

 

3.1 A psychosocial profile of deaf people (in old age) 
 

A holistic perspective on dementia which encompasses the neurological and the social 

dimension, requests a multi-dimensional view on environmental factors shaping a person’s life. 

Generally, old age is associated with drastic changes to the individual. Passages between 

working life and retirement, loss of social partners and multimorbidity are just a few challenges 

of old age, unspecific of deaf people (Kruse, 2017; Schaeffer et al., 2017). This section portrays 

deaf older sign language users in the context of their social and historical environment to give 

background about the target population of this dissertation. 

  

3.1.1 Deafness in the German historical and social context (over the last century) 

 

Zooming in on the current generations of deaf older people in Germany, the group refers to 

cohorts born between the 1920s and the 1960s with early forming years up to the 1970s and 

80s. Deaf people of those cohorts in Germany share specific historical experiences of war, the 

post-war period, National Socialism, the division of the German states and their reunification.  

During the 1930s and 40s Nazi regime, deaf people were targeted strategically and horrifically 

in various ways. Many deaf individuals experienced forced sterilization with all its 

consequences, forced abortions, persecution and even killings as part of the so-called eugenic 

program under the “Law for the Prevention of Hereditarily Diseased Offspring” (1933) 

(Brockmann & Kozelka, 2021; Vogel, 2015 – Film reference) or euthanasia operationalized via 

“Action T4” (Klee, 2010). With approximately more than 15,000 deaf individuals forcefully 
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sterilized by the Nazis (Biesold, 1988) and around 1,600 killed by “Action T4” (Alys, 1989; 

Büttner, 2005), the individual and collective traumata are immeasurable. From the Nazis and 

even from within the Deaf community, Deaf Jews were ostracized by those who supported the 

Nazis, and there were also enthusiastic followers of the Hitler Youth (Biesold, 1988; Muhs, 

2002; Mittelstädt & Hosemann, 2020; Scharf, 2006; Zaurov, 2003). 

After the war, Germany was divided and the two separate states BRD (German Federal 

Republic) and the socialist DDR (German Democratic Republic) were founded. While this was 

a political act, the social impact on the populations has been profound and is evident until today 

(Werner, 2024). Education and social life of deaf people took place in distinct systems, 

following their own rules and prohibiting communication between the two Deaf communities. 

Modern communication technology such as mobile phones or computers were not yet invented 

and available, leaving limited possibilities for interaction. The two systems dealt differently 

with the education of deaf children and young adults. Managing life as a deaf person changed 

again after the reunification of Germany in 1989/1990, particularly for deaf people from the 

DDR.  

 

3.1.2 Education and profession 

 

Educating deaf people in Germany, following the Milan resolution from 1880, focused on 

speech and articulation training, regarding hearing and speaking as superior abilities to be 

human. Audism (Humphries, 1975 in Bauman, 2008) is the ideology that built the so-called 

oralism, the oralist education of deaf people until the end of the 20th century (Löwe, 1983). 

Whereas effects of the separation of Germany was limited to Germans, the oralist education for 

deaf people was in many European countries the system through which schooling occurred. 

Psychologically and physically abusive and violent experiences and humiliation in schools, 

homes, and boarding schools causing trauma were documented across Europe (Hoffstadt, 2018; 

Ladd, 2003; Sullivan et al., 2000). A recent study from Australia presented significant impact 

of early life experiences on perceived mental health, with higher rates of suicidal ideation of 

those deaf people who were not socialized and educated in a deaf context (McRae et al., 2025). 

 

The emphasis on oral articulation and speech training impeded crucial learning and possibly 

cognitive development (Hall et al., 2017). Higher education was not accessible for deaf users 

of sign language until the end of the 20th century, and barriers remain still today (Poskowsky et 

al., 2018). So even after leaving school, today’s deaf older people had limited access to formal 



33 

 

education and vocational training6. This meant and still means limited opportunities for career 

advancement and pension provision in later life, resulting in lifelong disadvantage. 

 

3.1.3 Communication and socialization 

 

Until its recognition in 2001, German Sign Language (DGS) was pejoratively referred to as 

'chatting' (German: Plaudern) and had specifically no official language status. The rise of 

linguistic research on sign languages (Stokoe, 1960; Stokoe Jr., 2005), with some years later in 

Germany (Prillwitz et al., 1985), and the cultural renaissance of Deaf culture (Padden & 

Humphries, 1988), fostered the confidence of the Deaf community as a linguistic and cultural 

minority. Today’s older deaf individuals, however, have lived at least half of their lives without 

the official language status. The general emphasis on spoken language/speech and articulation 

training in education of deaf individuals (Löwe, 1983) has formed the communication of many 

deaf older adults. The language and form of communication depends on the socialization during 

childhood and adolescence with 90-95% of deaf children being born into hearing families 

(Mitchell & Karchmer, 2004). The grammar of DGS and spoken German differ, which partly 

explains the challenges of acquiring written language (e.g., written German), combined with 

the reduced access to the linguistic structures of German (Fellinger et al., 2012; Traxler, 2000). 

Compared to hearing individuals, the written language proficiency of deaf individuals is lower 

(Musselman & Szanto, 1998). Signing DGS or using a mix of DGS and German, referred to as 

“LBG” (German: Lautsprachbegleitendes Gebärden, literally translated as “signing that is 

accompanied by speech”), are the common forms of communication. LBG follows German 

grammar and uses functional signs that are not DGS signs because the grammatical function 

does not exist in DGS grammar. It is important to make this distinction because deaf older 

adults tend to use LBG or even speech when communicating with hearing people (Kaul et al., 

2009). This internalized pattern can be explained by the oral education and the way deaf people 

were forced to use speech with hearing people (Ladd & Lane, 2013). Even if a hearing person 

is a fluent DGS signer, this communicative pattern can often be observed. For Finland, 

Rantapää (2024) reported the same communication pattern for deaf older signers. 

Consequently, there is a risk that professionals will underestimate the importance of sign 

language for deaf older people (Kaul et al., 2009). 

 
6 See the project „(In)visible Life Stories - Documentation of the Live, Culture and Language of Elderly Deaf 

People PRO*Niedersachsen” at the University Goettingen, Germany. 
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To navigate through life in a hearing spoken language environment, interpreting and 

translations are necessary. The group of deaf older adults spent most of their lives without 

professional sign language interpreters (first sign language interpreter training in DGS was 

established in the 1990s). Relatives, neighbors, teachers and trusted persons in the environment 

took over the role of interpreters. A study by Kaul et al. (2009) described the situation of deaf 

individuals in old age and found particular deficits in terms of knowledge of legal entitlements, 

cost coverage and organization in interpreter commission. This leaves some deaf older signers 

still asking for non-professional interpreters compared to trained and objective professional sign 

language interpreters. Unqualified hearing people, such as relatives and children of deaf adults 

(CODAs), may preferably be requested to provide support and assistance with communication. 

Written language was used for brief communication by the group but not for communicating 

complex issues (Kaul et al., 2009). 

The importance of being amongst other deaf people is described as a feeling of being ‘home’ 

(Meek, 2020, p. 1682). For older deaf individuals, regular senior gatherings at Deaf clubs foster 

social interaction, informal information exchange, as well as offering a sense of belonging and 

coherence (Kaul et al., 2009). The Deaf community functions as emotional and advisory support 

for the members of the community who live in what was termed ‘the hearing world’ (Higgins, 

1979), in order to prevent loneliness and isolation, and its impact on psychological well-being. 

Support from family members such as children or nieces and nephews may be affected by social 

and historical factors related to sterilization within the family, or by language barriers like 

having hearing children who do not sign well (Kaul et al., 2009). 

 

3.2 Challenges in healthcare 
 

Access to health treatment depends on having a doctor’s appointment at a local GP or a 

specialist or at a clinic. Wherever a person consults a doctor, an assessment is needed to refer 

or advise on further steps taken. These steps could include a referral to a neurologist due to 

dementia-related symptoms or with progression of the condition to an institutional facility for 

institutionalized dementia care. This chain of services challenges the deaf population due to 

significant barriers. (Fellinger et al., 2012; Kaul et al., 2009).  

What studies indicated is that deaf people generally have a higher health risk. Data from the 

UK showed a greater risk to suffer from untreated or late diagnosed conditions (Harris et al., 

2021). Another UK report estimated costs to the healthcare system of around £30 million per 

year as a consequence of incorrect diagnosis and inadequate treatment of deaf patients (Sign 

Health, 2014). Estimations for Germany are not provided. To give comprehensive evidence-
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based context, the current healthcare situation for deaf people, including appropriate 

diagnostics, treatment and care, is reviewed below.  

 

3.2.1 International perspective 

 

Internationally, several studies brought evidence of barriers to access healthcare and clinical 

services (Kuenburg et al., 2016). McKee et al. (2015) assessed health literacy among US deaf 

individuals in ASL, and demonstrated that around 43% of the study participants had inadequate 

health literacy, which increased their risk compared to hearing controls. Poorer health was also 

associated with less use of technology, such as eHealth services (Ryan & Kushalnagar, 2018), 

which may be a barrier for older individuals to these healthcare services. A study by Williams 

& Abeles (2004) revealed barriers to therapy in the US, presenting challenges for both hearing 

therapists and deaf clients/patients. Miscommunication between deaf individuals and hearing 

medical staff was revealed to be common in healthcare settings (Yet et al., 2022). Besides the 

general need of communication in the local sign language, there are challenges due to 

differences in the use of language amongst deaf populations (Gulati, 2019). For deaf individuals 

in the UK, studies have repeatedly reported poor access to primary care, to diagnoses and to 

appropriate care services that include assessment in sign language or medical staff that has 

received Deaf awareness training (Harris et al., 2021; Reeves et al., 2003; SignHealth, 2014). 

As presented above, deaf individuals often lack the access to sign language in their earliest 

years with a resulting impact in cognitive development and possibly challenged mental health 

or general health literacy (Ricke et al., 2024). On the part of clinicians, misinterpretation may 

occur due to variability in the deaf population and lack of assessment tools and norming data. 

This results in an overreliance on qualitative measures, such as behavioral observation, rather 

than on quantitative measures (Glickman & Gulati, 2003).  

In the UK, a specialist cognitive clinic for Deaf people was established in 2011 and made a 

validated change to health inequality and diagnostic accuracy (Harris et al., 2021). Through the 

involvement of both deaf and hearing clinical staff that is highly proficient in the local sign 

language, sensitive and appropriate healthcare was provided. 

 

3.2.2 Healthcare in Germany 

 

The satisfaction with healthcare services among deaf people is generally low. Over the last two 

decades in Germany, evidence was collected and continued to replicate the significant shortage 

of healthcare services suitable and adequate for deaf people. A German study by Paulini (2008) 
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surveyed 246 individuals with a degree of audiological hearing impairment about their 

experience with the healthcare system. A subsample of 73 deaf individuals reported a 

significantly lower satisfaction rate than their peers. In a following study of the German Deaf 

community, Höcker (2010) found that two-thirds of the 831 survey participants, reported time 

pressure and communication difficulties, over half of the sample reported feelings of 

dependency and helplessness, and more than 40% assumed a false diagnosis due to problems 

in communication. One third of the sample was not informed about the current legal status of 

sign language interpreting services in medical settings. This lack of knowledge was particularly 

associated with young age, low education and a strong focus on the own family. A decade later, 

Cüre (2020) looked at the situation of deaf individuals in outpatient healthcare settings, 

including perspectives from members of the Deaf community and sign language interpreters in 

a qualitative interview study. The data indicated inadequate services in terms of accessing 

appropriate services near one’s home, difficulties in arranging doctor’s appointments and 

scheduling sign language interpreters. As presented in previous studies on Germany (Höcker, 

2010; Kaul et al., 2009; Paulini, 2008), a still ongoing information deficit regarding health 

literacy was confirmed in the interview study with communication being the largest barrier in 

the process (Cüre, 2020). In the most recent study by Rannefeldt (2025; Rannefeldt et al., 2023), 

a sample of 383 deaf study participants was assessed in an online-survey on satisfaction with 

and access to the German healthcare. Their results could once again underline the previous 

research findings. While a general avoidance of healthcare services and doctor’s visits was 

reported, the satisfaction with medical help was low. Rannefeldt et al. (2023) found a significant 

correlation between lower levels of contentment and more worries connected to doctor’s visits. 

Their study sample reported low to medium levels of confidence to receive acute medical help 

if necessary. Prior experience of miscommunication with the medical (hearing) staff in an acute 

medical emergency situation was indicated by almost two thirds, with reported feelings of 

helplessness and dependency – again supporting previous research (Höcker, 2010; Kaul et al., 

2009). The survey also replicated Cüre (2020)’s result of more satisfaction when services are 

nearer located, such as in urban compared to rural areas (Rannefeldt, 2025; Rannefeldt et al., 

2023). A novel finding of the study was the avoiding behavior of deaf patients who showed 

symptoms, but did not seek help due to communication barriers (61%), a feeling of too much 

effort related to one’s hearing disability (44%), and concerns of facing misunderstandings by 

the doctor (24%). With language being the most dominant factor influencing satisfaction and 

behavior, meaning consequently language skilled medical staff and/or a shared language 

between medical staff and patient, Rannefeldt et al. (2023) concluded - in line with Kietzmann 
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et al. (2016), that ease in communication is more impactful than general sociodemographic-

related factors in healthcare settings among minority populations. 

 

3.2.3 Mental health care in Germany 

 

In psychiatric and psychotherapeutic settings, the level of satisfaction was reported similarly 

(Ricke et al., 2024). A survey study investigated mental health literacy within the German deaf 

population and could include 390 participants. 86% indicated a poor level of satisfaction with 

the current mental health services accessible to deaf individuals. As demonstrated by the data 

from studies on general healthcare (Cüre, 2020; Höcker, 2010; Paulini, 2008; Rannefeldt et al., 

2023), Ricke et al. (2024) showed a need in information on mental health issues accessible in 

sign language. 74% preferred direct communication in sign language for psychotherapy; 44% 

would prefer a deaf therapist, only 18% preferred a hearing therapist, and for 38% the hearing 

status did not matter. Interestingly, the survey data could show a correlation between mental 

health literacy and age of sign language acquisition. Participants who had access to and acquired 

a sign language before the age of four, reported higher mental health literacy. Ricke et al. (2024) 

argue that the early access to language may function as a central preventive factor fostering 

later mental health literacy.  

A survey that addressed psychotherapists in a German region (n = 71), revealed common lack 

of experience with the client population of deaf people (84.5%), and almost two thirds would 

decline a therapy request from a deaf individual due to assumed communicative difficulties and 

a lack of prior experience (Schröder & Vereenooghe, 2021). These findings support the 

conclusion by Rannefeldt et al. (2023) that language is the key factor to appropriate healthcare.  

While satisfaction level, avoidance and information deficits did not differ between age groups 

in the previous studies on deaf people, evidence from the general population clearly indicated 

that healthcare becomes increasingly important in old age for all (Kruse, 2017; Schaeffer et al., 

2017). Taking psychiatric and psychotherapeutic services in the general German population, 

one third of psychiatric diagnoses are made to individuals over the age of 60, however, this age 

group only accounts for 6% of psychotherapeutic treatments (Melchinger, 2011). People over 

the age of 80 with a psychiatric diagnosis only account for 1% of psychotherapeutic treatments 

(Kessler & Tegeler, 2018). This shows a significant discrepancy between need and services in 

the general (hearing) population in the context of healthcare, leading to the assumption that deaf 

older adults are likely to receive hardly any psychotherapeutic treatment if needed. The 

challenges of dementia-related changes require adequate healthcare services and specific 

treatments and care planning, and often increase the need for psychological and social 
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interventions (McDermott et al., 2019; Warren, 2023). The presented evidence on the general 

older population in Germany in relation to the lacking data and the statistical evidence on deaf 

older people suggests an under-served situation for deaf people who require mental health 

support. 

 

3.2.4 Accessibility and availability of services in Germany 

 

In terms of cognitive decline and dementia in deaf individuals, the current evidence-based 

knowledge in Germany is still scarce. Kaul et al. (2009) were the first to study the situation of 

deaf older adults in Germany. In that study, 113 experts assessed provided services for deaf 

people in terms of their suitability to deaf older adults; around three quarters of the participants 

assessed psychological consultations and senior residences/nursing homes as not sufficient, and 

according to two thirds of the experts, help with dementia to deaf older adults was not 

sufficiently provided. To this day, there is a body of evidence of the tremendous lack of 

appropriate and sufficient healthcare of deaf people in Germany - it should be emphasized that 

these services should also serve age- and dementia-related needs of even more vulnerable 

individuals with dementia amongst the Deaf community: 

Unclear communication has been demonstrated to be a significant reason why services were 

either not sought by deaf patients (Rannefeldt et al., 2023; Ricke et al., 2024) or not provided 

and accepted by professionals (Schröder & Vereenooghe, 2021). Communication barriers and 

lack of Deaf awareness may result in inadequate treatments or treatment discontinuation 

(Harmer, 1999; Kaul et al., 2009; Steinberg et al., 2006; Ubido, 2002). Facilities specifically 

designed for deaf individuals require a culturally sensitive approach. Deaf awareness training, 

social and sign language skills, applying the concept of DeafSpace (Bauman, 2010), and setting 

quality standards to assure appropriate care to deaf residents, were identified as crucial (Kaul 

et al., 2018). Apart from institutionalized facilities, there is a great need for ‘low-barrier’ 

services that advise, support and accompany deaf people as they cope with the challenges of 

ageing. 

Although there are services generally aimed at older people, such as care offices, memory 

clinics and outpatient care services, these are not specifically tailored to the needs of deaf 

people. There are very few services aimed specifically at deaf people in old age. For instance, 

residential and care services designed specifically for deaf people are rare and mainly exist in 

larger cities and almost exclusively in the inpatient sector. Outpatient, day-structuring, and 

counselling services are even rarer. The same applies to voluntary care and visiting services 

(Kaul et al. 2009).  
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3.3  Dementia in deaf sign language users 
 

Building on the review of the Deaf community and their healthcare situation, this section will 

expand the literature review to include dementia: how it presents itself in deaf people, how it is 

detected, and what barriers are involved. 

 

3.3.1 Dementia-related symptoms 

 

Over the last fifteen years, significant scientific contributions to the understanding of dementia 

in deaf people was published. In studies on signers of Finish Sign Language, changes in 

language with family and formal caregivers were reported (Rantapää & Pekkala, 2016; 

Rantapää et al., 2023). A tendency to speak with hearing and to sign with deaf conversation 

partners was documented. Rantapää and Pekkala (2016) documented a decline in the ability to 

interact and a reduced ability to speak, although this is not specific to sign language. Family 

caregiver, CODAs, described changes in the speech or signing of their deaf parents. Simpler 

language with shorter sentences and repetition of signs as well as word or sign finding 

difficulties, semantic errors, changes to the fingerspelling, deteriorating finger dexterity, 

problems in negating statements and difficulties in telling a coherent story, characterized the 

language of deaf people with dementia (Falchook et al., 2013; Rantapää & Pekkala, 2016; 

Rantapää et al., 2021; Rantapää et al., 2023). The studies found patterns of repetitiveness in 

communication and disengagement from the necessary eye contact in sign language 

communication, caused by dementia. According to the caregivers’ assessment, interaction with 

sign language interpreters also became more difficult as dementia progressed (Rantapää & 

Pekkala, 2016). The communication became increasingly challenging because of a decrease in 

understanding specific concepts, including medical terms around dementia and care (Rantapää 

et al., 2023). Deaf individuals with dementia showed a general decrease in social activity and 

appropriate response behavior (Rantapää & Pekkala, 2016; Rantapää et al., 2021). Caregivers 

observed changes in handling daily living activities, such as managing the household, as well 

as changes in spatial and temporal orientation (Rantapää et al., 2023).  

Being aware of these changes and behavior patterns requires a certain degree of health literacy, 

which was reported to be lower in the deaf population compared to the hearing population 

(McKee et al., 2015; Ricke et al., 2024). For the UK, the lack of education in the Deaf 

community was described, regarding the symptoms and effects of dementia (Ferguson-

Coleman et al., 2014; Rogers et al., 2018; Young et al., 2016). There is a risk that people will 
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be excluded from the Deaf community as a result of dementia-related changes in their behavior, 

which may be perceived as inappropriate in the community. This unaware ignorance and 

possible tabooing of dementia may have radical consequences for one’s Deaf identity and social 

integration as a member of the Deaf community. As a result, the networks in which dementia 

could be recognized as such may be lost and thus also the opportunity to initiate suitable 

measures for clarification (Kaul et al., 2009). 

 

3.3.2 Through the embodied lens 

 

In a small-scale study by Young et al. (2014), interviews with deaf persons with a formal 

dementia diagnosis and their caregivers were used for a phenomenological approach to the 

experience of dementia for deaf persons. The study is unique with its scope and approach and 

is, therefore, particularly important for this review of existing evidence on healthcare practices. 

From a standpoint that sign languages are embodied and closely connected to Deaf selfhood 

and identity, the study analyzed the signed utterances and narratives and found retention of the 

linguistic non-verbal of signing, i.e., facial expression, while complex syntactic structures were 

diminished. It has been shown in the literature that non-verbal communication is more salient 

against the dementia-related changes of language, but these studies have looked at non-verbal 

as mostly non-linguistic (Hydén & Örulv, 2009; Kontos, 2004). In sign language utterances, 

non-verbal, e.g., raised eyebrows, tilting of the head etc., are linguistic features, carrying 

distinct meaning. Young et al. (2014) portrayed the embodied signer with dementia as “he was 

observing his own expression and this ‘thing called signing’ had become objectified as he asked 

me [the interviewer] to look too. His hands were both the expression and the object of that 

expression seeing sign language as of himself (produced through his body) and about himself 

(he could comment on his own language)” (p.65). Losing one’s ability to express oneself 

through sign language endangers one’s identity and selfhood – revealing a pronounced 

importance of signing as an expression of embodied selfhood. Retaining one’s identity was 

reported to be challenged as well for the deaf person in the nursing home with hearing non-

signing caregivers. The deaf body and the embedding environment are mostly not well 

coordinated in most caring environments. Caregivers who do not understand sign language 

cannot interact, exchange information, or establish a trusting relationship with deaf persons 

with dementia. “The flashing doorbell that has been a part of her life always, still takes her to 

the door, but when she opens it there are now people who cannot sign, who cannot communicate 

with her and yet she still must open the door. Where has her native language gone? Why does 

the flashing doorbell no longer bring signing friends?“ (p.67). The flashing doorbell is a visual 
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doorbell that translates the usual acoustic ringing into a visual flash. Even though the person in 

the quote had a flashing doorbell, it still did no longer afford interaction. Young et al. (2014) 

continue by pointing towards existing concepts such as DeafSpace (Bauman, 2010) to promote 

embodied selfhood for both research and care practices. Environments that consider the body 

and its implicit memory and foster multimodal expressivity and creativity support the person 

with dementia in maintaining selfhood (Kontos, 2012; Kontos et al., 2017). 

 

3.3.3 Barriers to diagnosis 

 

Currently used assessment tools were developed and normed with users of spoken languages. 

Test adaptations have increased the global availability of cognitive assessments. Over the last 

years, cognitive screening tests which target the population of hard-of-hearing individuals were 

developed. Specifically for the German context are the DemTectEye+Ear (Brünecke et al., 2018), 

the O-Dem (Ballasch et al., 2023) and the German adaptation and validation of the MoCA for 

hearing impairment, MoCA-HI (Völter et al., 2023). While taking into consideration that test 

items may need more visual presentation, the studies did not include deaf signers of DGS in the 

norming samples. For deaf DGS signers, there are currently no quantitative measures to assess 

acquired cognitive decline and dementia. In the past, translations from the MMSE into 

American Sign Language (ASL) revealed significant linguistic and cultural issues when tests 

are only translated and not appropriately adapted (Dean et al., 2009; Taylor, 2017). Invalid and 

unreliable diagnoses are the result of applying inappropriate screenings to populations which 

are understudied and often underserved. Without the necessary awareness of the deaf 

population, hearing clinicians may rely on their clinical knowledge about dementia and 

established cognitive thresholds as a benchmark for deaf individuals with dementia. This carries 

a high risk of misinterpreting cognitive performance. It is, therefore, important to assess the 

patient’s etiology of deafness as well as the linguistic, educational and cultural socialization 

before choosing a screening tool (Hill-Briggs et al., 2007). Simply using sign language 

interpreting between a hearing clinician and a deaf patient does not facilitate reliable and valid 

testing, but rather increases the risk of misdiagnosis (Kaul et al., 2009).  

Deaf individuals may switch to spoken language articulation in clinical settings due to 

internalized social behavior or caused by dementia (Rantapää & Pekkala, 2016). Unaware of 

the cognitive costs (Emmorey et al., 2016; Emmorey et al., 2020) and (negative) impact on the 

intelligibility and clarity of the utterance, for both sides, for the clinician and the deaf person, 

reliable and valid testing is at risk. As one result, a high extent of false diagnoses is assumed by 

the deaf population (Höcker, 2010).  
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The language used for clinical examination and test administration needs to be the dominant 

language of bilinguals to ensure reliable testing (Briceño et al., 2021). Even so-called language-

free tests, such as the TRAKULA (Kessler et al., 2005), which rely on non-verbal 

communication, cannot be regarded as reliable test alternatives. Non-verbal communication, 

gestures and body language interfere with utterances in sign languages because of the common 

visual-spatial or visual-gestural modality, which can lead to misunderstandings and 

misinterpretations of test responses. Considering the cognitive domain of language is 

particularly important for the development of a culturally sensitive diagnostic tool for deaf 

signers (Atkinson et al., 2015; Denmark et al., 2016).  

 

3.3.4 Language and culturally sensitive dementia diagnostics 

 

In the UK, a dementia screening tool in British Sign Language (BSL) was developed as part of 

the Deaf with Dementia Project from 2010-2016. The British Sign Language Cognitive 

Screening Test (BSL-CST) was the first assessment tool to detect acquired cognitive 

impairment and dementia in deaf sign language users of BSL (Atkinson et al., 2015). It does 

not rely on spoken or written language, is computer-based, standardized and validated in the 

UK. The BSL-CST is currently clinically applied in the context of an extensive clinical work-

up in a specialist clinic for deaf individuals in London, UK. The test comprises of seven test 

domains, including memory (mostly recall tasks), orientation, language, executive function, 

perception and visual-spatial abilities, attention and semantic fluency. Based on the structure of 

the Addenbrooke’s Cognitive Examination – Revised (ACE-R; Mioshi et al., 2006) with 

additional adapted items of the Montreal Cognitive Assessment (MoCA; Nasreddine et al., 

2005), the BSL-CST is culturally and linguistically sensitive to the heterogeneous Deaf signing 

community in the UK (Atkinson et al., 2015). Over the last years, cognitive assessment tools 

were adapted and developed, including an additional screening in BSL (Denmark et al., 2016), 

for French Sign Language (LSF; Fleurion et al., 2021), for American Sign Language (ASL; 

Timperlake, 2024), and for Finish Sign Language (FinSL; Rainò, 2010). Whether these 

adaptations have been implemented in the national healthcare’s diagnostic protocol and are 

used in clinical practice, remains unclear. Bridging the gap between clinicians who are unaware 

of sign language-based assessment tools and who follow their regular protocol, and deaf sign 

language users who rely on language- and culture-sensitive diagnostic tools to receive reliable 

and valid diagnoses, is a challenge, and a crucial additional step, beyond test adaptation, 

towards change. 
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3.3.5 Services and care for deaf people with dementia 

 

When deaf people need formal care, an important question arises: whether to stay or move into 

a signing environment (Kaul et al., 2009; Kaul et al., 2010). A signing and culturally appropriate 

environment activates deaf residents (Rantapää et al., 2023). On the contrary, social isolation 

and sadness was documented in a caring environment that is not tailored to the needs of deaf 

individuals (Parker et al., 2010). The solution seems simple, yet difficult to implement in the 

real world (Kaul et al., 2018). With dementia, barriers for the person with dementia and the 

caregiver(s) grow and effective communication and interaction become more challenging 

(Young et al., 2016). The changes to the linguistic expression of deaf people with dementia 

make understanding and interacting more difficult (Rantapää, 2024). There is a need to express 

oneself in sign language with one’s Deaf identity even in the face of dementia in some deaf sign 

language users (Rogers et al., 2018; Young et al., 2014). Strategies of family caregivers to 

support the deaf family member with dementia encompass sign language communication, using 

nonverbal cues and expression, initiating interaction and being attentive and observing carefully 

to make the family member be understood (Rantapää & Pekkala, 2016). Reading the nonverbal 

in an already visual-gestural language like sign language, is particularly challenging, and a 

strategy that formal caregivers can adapt from. Formal caregivers use the strategies around 

interaction maintenance, emotional support, instrumental support, informational support, and 

memory support. It was reported to be key to have sufficient background knowledge of the 

biography of the deaf person with dementia in order to provide adequate care to the individual 

(Rantapää et al., 2023). 

If family members of deaf people with dementia become the primary caregiver, they often need 

to educate medical staff about deaf people, which raises the burden and the risk of one’s own 

health (Ammons et al., 2020). 

For the German context, limited research is available on services and care for deaf people with 

dementia (Kaul et al., 2009; Kaul et al., 2018). In general, care facilities that specialize on deaf 

people which have additional specialized dementia care services are limited. There are some 

residential and care services for deaf people in old age, however, due to a lack of quality 

standards, it is not possible to assess the extent to which these services cater to the special needs 

of deaf people with dementia. What was described for the UK (Young et al., 2016), was also 

found in Germany (Kaul et al., 2009; Kaul et al., 2018). With regards to services for deaf people 

with dementia, service providers often lack knowledge about the specific services for deaf 

people while deaf people lack information about dementia and related services and treatments. 

General counselling are often the first services which come in contact with deaf people seeking 
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help in this situation. Social counselling targeted at deaf people is therefore a highly important 

service, however, in-depth knowledge about dementia often lacks in those facilities. 

Psychiatric and psychotherapeutic treatments as inpatient and outpatient services that are 

tailored to deaf and hard-of-hearing people in Germany are located in Lengerich (LWL-Klinik 

Lengerich) and Erlangen (Klinikum am Europakanal). In these facilities, examinations, 

treatments, and therapy are available in DGS and adjustable to different forms of signing thanks 

to deaf and hearing signing medical doctors, psychologists, therapists and nurses. The lack of 

standardized assessment tools in DGS, having highly skilled and specialized staff, the 

heterogeneity of signing styles within the deaf population and necessary long-term financial 

security to offer these care services, are some of their challenges7. 

 

3.4 Interim summary II 
 

Providing healthcare for a small population within the general healthcare system is a challenge. 

The evidence clearly demonstrated that the population of deaf sign language users is faced with 

high barriers in terms of getting information, getting access to services, getting adequate 

assessment, as well as sensitive therapy and care. With dementia, deaf older adults face a 

tremendous lack of appropriate care as long as there is no language- and culture-sensitive 

screening assessment tool in DGS and no sufficient sensitive dementia care that applies the 

current state of evidence to activate deaf care home residents.  

 
7 This was reported to me during some work shadowing days at the clinic in Lengerich in October 2018. 
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4 SCIENTIFIC CONTRIBUTIONS 

 

Building on the evidence and presented lack of appropriate assessment of deaf DGS signers, 

and the limited resources to provide deaf-sensitive dementia care, this chapter presents original 

scientific contributions to the discourse. The following three studies are presented and put into 

context: 

 

Study 1: Stockleben, L., Woll, B. & J. Atkinson. (2026). Screening for acquired cognitive 

impairment and dementia in deaf users of German Sign Language: the Cognition Test German 

Sign Language. Archives of Clinical Neuropsychology, 41(2), acaf094. 

https://doi.org/10.1093/arclin/acaf094  

 

Study 2: Stockleben, L., Straub, A. & L. Klinner. (in revision). How reliable are subjective 

ratings? The issue of reliability in psycholinguistic measures of sign frequency and iconicity in 

German Sign Language (DGS). 

 

Study 3: Stockleben, L. & Gelhardt, A. (in revision). Deaf (collective) body memory and 

intercorporeality: an embodied perspective on deaf persons living with dementia. 

 

The first study is a neuropsychological study that targeted the lack of appropriate screening 

tools to assess acquired cognitive decline and dementia in deaf signers of DGS, presented in 

section 4.1. The second study targeted the issue of reliable psycholinguistic norming data to 

select test items in accordance with the knowledge on memory processing in section 4.2. And 

the third study discussed the embodied concepts of body memory and intercorporeality for the 

group of deaf persons with and without dementia in section 4.3.  

 

4.1  Providing cognitive assessment for deaf DGS signers 
 

4.1.1 Dementia diagnosis disparities in minoritized groups 

 

In recent years, many studies have gathered evidence of disparities affecting minoritized 

populations with dementia. For the US, data showed later dementia diagnoses in ethnic minority 

populations compared to the general population (Armstrong-Mensah et al., 2024; Co et al., 

2021; Lin et al., 2020). The same was found for minoritized groups in the UK (Adelman et al., 

https://doi.org/10.1093/arclin/acaf094
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2009). A review focusing on Europe, identified factors influencing the accessibility of 

healthcare for people with dementia from minoritized populations and their caregivers (Duran-

Kiraç et al., 2022). A lack of linguistic and cultural awareness among healthcare professionals 

and a lack of health literacy in minoritized populations were reported as hindering factors to 

adequate healthcare. One can observe a growing awareness and willingness to change the 

disparities in current dementia research (just a look at the conference program of the world’s 

largest forum on dementia research, the annual conference of the Alzheimer’s Association 

International, AAIC25, which I attended in-person). However, there is still a long way to go. 

Research can function as an inclusive catalysator for underserved populations for change when 

recruiting strategies are tailored to an inclusive setting (Brijnath et al., 2022; Marchant et al., 

2025). According to recommendations on including ethnic minoritized populations in dementia 

research based on review evidence, linguistically and culturally adapted instruments are needed. 

By using appropriate tools and materials, differences in education and health literacy should be 

considered (Brijnath et al., 2022).  

Deaf people do not identify as an ethnic minority; however, as the research findings presented 

in chapter 3 demonstrate, the challenges related to accessing healthcare services, obtaining 

accurate diagnoses, and receiving culturally sensitive care, are comparable. There is evidence 

of barriers in the healthcare system for deaf individuals (studies only limited to Germany: Cüre, 

2020; Höcker, 2010; Rannefeldt et al., 2023; Ricke et al., 2024; Schröder & Vereenooghe, 

2021), of assumed misdiagnoses (Höcker, 2010; Kaul et al., 2009) and clinically documented 

false and/or late diagnoses (for the UK: Harris et al., 2021), and a lack of culturally appropriate 

screening tools to assess deaf sign language users’ cognitive functions. All this leads directly 

to late dementia diagnoses, which was reported for ethnic minoritized groups (Armstrong-

Mensah et al., 2024) and minoritized deaf populations (Ferguson-Coleman et al., 2014). While 

late diagnosis is often located in the lack of awareness and knowledge of dementia of deaf 

people, the structural barriers are too often overlooked (ibid.). Late diagnoses delay personal 

orientation and adjustment for better quality of life, clarification and support to family 

caregivers, eligibility to healthcare services, therapies and treatment, and access to specialized 

dementia care. A timely diagnosis is therefore of high importance. 

 

4.1.2 Study 1: The first cognitive screening tool in DGS – the KoDGS 

 

The aim of Study 1 was to address the lack of appropriate diagnostic screening tests and develop 

a screening tool to detect acquired cognitive impairment and dementia in deaf signers of DGS, 

the Kognitionstest Deutsche Gebärdensprache – KoDGS (Cognition Test German Sign 
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Language). The KoDGS was linguistically and culturally adapted from the BSL-CST (Atkinson 

et al., 2015). With its structure on the ACE-R and selected items from the MoCA and MMSE, 

the BSL-CST was developed on the basis of validated gold standard cognitive screening tools 

in the field of neuropsychology. As the BSL-CST was the first screening tool sensitive to Deaf 

culture and sign language, it was chosen as the source test for the target test KoDGS. A rigorous 

and comprehensive 15-step test adaption paradigm was developed (see Study 1, Table 1). A 

collaborative, transdisciplinary and participatory research approach was applied. Reflections 

regarding the research approach are discussed in 5.2. in detail. For the adaptation, the usual 

translation and back-translation process of test adaptations (Mirza et al., 2017) was split into 

four steps, adapting the paradigm to the involved two modalities (signed and spoken) and four 

languages (DGS, BSL, German and (British) English). Participation of both the deaf focus 

group and the clinical expert group – whose members convened multiple times throughout the 

adaptation process, enhanced the test’s validity and reliability. Both focus groups helped bridge 

the gap between theory and practice, while also improving the test’s applicability and 

acceptance among both patients and clinicians. The dynamic iterative process of revising the 

test is one characteristic of this particular test adaptation.  

Test items were chosen based on reliable psycholinguistic norming data of DGS (Study 2). 

Creating the test instruction videos was a participatory process. In order to meet the 

communicative needs of the heterogeneous Deaf community, the test administrator was chosen 

and encouraged to adjust to an inclusive signing style. Test developer involvement scaffolded 

the whole process and gave orientation and useful insights from years of clinical use of the 

original BSL-CST in the UK.  

The KoDGS was tested with 99 participants, who were assigned to two sample groups 

depending on their medical history. Of the normative sample of 86 cognitively healthy 

participants with a mean age of 63.1 (SD = 9.2, min-max =50-92), mean of 13.6 years of 

education (SD = 2.6, min-max = 6-22), mean age of acquiring DGS of 8.3 (SD = 9.6, min-max 

= 0-50) KoDGS score (mean = 100.4, SD = 6.4, min-max = 86-109) were collected. Percentiles 

for two age bands, age 50-64 (n = 50) and 65+ (n = 36), were calculated (Study 1, Table 6). 

Participants who reported a neurological history (e.g., multiple sclerosis) or indicative life 

profile (e.g., alcoholism) were assigned to the second sample. For this group of 13 individuals 

with a mean age of 72.5 (SD = 11, min-max =56-96), mean of 9.9 years of education (SD = 2.7, 

min-max = 4-13), mean age of acquiring DGS of 7.9 (SD = 3.9, min-max = 0-15) KoDGS score 

(mean = 69.2, SD = 14.7, min-max = 50-99) were collected. The two samples differed 

significantly (t(97) = 13.3, p <.001) and a receiver operating characteristic (ROC) curve 
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analysis revealed a highly reliable accuracy (.965, p <.001). The Youden‘s index J indicated a 

likely cut-off value of 85. KoDGS scores and age negatively correlated (rho = -.56, p <.001) 

and KoDGS score and years of education showed a positive correlation (rho = .45, p <.001) for 

the normative but not for the neurological history sample. Correlations with convergent 

measures supported content validity. The KoDGS is the first cognitive assessment in DGS to 

detect acquired cognitive impairment and dementia and may improve dementia diagnoses for 

the deaf population in Germany. The study contributes to the field of disciplines around 

cognitive assessment of deaf individuals and may enrich future test adaptations for small 

populations in neuropsychology. 

 

4.2  Ensuring reliable and valid testing 
 

4.2.1 Seeking reliable and valid equivalence 

 

The overarching challenge in adaptation processes is to maintain equivalence between 

origin/source and target. For the test adaptation of the BSL-CST to the KoDGS, this meant 

careful replacement of British cultural and BSL test items with German and DGS items. 

Keeping the validity of the test construct, such as semantic memory, and ensuring the reliability 

of the item for the target population, were typical challenges of adapting a test. For semantic 

memory, to take the earlier used example from chapter 2.2.3., the BSL-CST asks for the name 

of the royal family member who died in a car crash. While the death of Princess Diana was a 

well-known event in the United Kingdom, in Germany, not many cognitively healthy people 

could reliably give a correct answer. In order to maintain the validity of testing semantic 

memory, the item had to be a shared collective (cultural) knowledge of people in Germany. The 

Fall of the Berlin Wall was chosen for the KoDGS, as it unites collective memory of deaf people 

from former East and former West Germany.  

For testing the cognitive domain language with the object naming task, the KoDGS presents 

the person with black and white drawings of objects and asks the person to name the equivalent 

sign to that object. For this task, the BSL-CST based the selection of the language item on 

psycholinguistic norming data (Vinson et al., 2008) to control for frequency, age of acquisition 

and iconicity of the chosen BSL signs. These norming data for the selected objects facilitated 

to control for bias in cognitive processing. 

As shown earlier in 2.2.4., there is a close link between psycholinguistic features of language 

and memory processing. While familiarity is a core attribute of any given information, 

according to memory theories, low or high frequency showed an influencing effect on whether 
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or not an information was retrieved more easily. For iconicity, clear evidence is still not 

provided but studies indicate a facilitating effect of iconicity on memory retrieval.  

Seeking reliable and valid testing requires best possible control over the impacting factors of 

underlying mechanisms, such as memory processing. For test adaptations of cognitive 

screenings, to control for sign/word frequency and sign/word iconicity are important steps to 

take. For DGS, psycholinguistic norming data were not provided, which led to Study 2.  

 

4.2.2 Study 2: Providing psycholinguistic norms in DGS 

 

The aim of Study 2 was to collect psycholinguistic norming data for sign frequency and sign 

iconicity for DGS signs. In a collaboration between hearing and deaf researchers, an online 

subjective rating study was designed in the footsteps of Vinson et al. (2008). The paper 

describes transparently and in detail the challenges of adjusting the study during the covid 

pandemic. Data was collected online from 98 participants of whom a sub-sample of 48 

participants rated sign iconicity, while 50 participants rated sign frequency.  

For each task, the stimuli items (347 for frequency and 351 for iconicity) were divided into 

three item lists each to avoid fatigue and dropout, resulting in grand means of frequency 4.5 

(SD = 1) and of iconicity 5.8 (SD = 0.7). The mean rating values were calculated and compared 

to an existing set of subjectively rated norming data from Trettenbrein et al. (2021) with 131 

overlapping items to control for reliability. The statistical measure Hedges’ g indicated general 

agreement between study data, yet some differences between our data and the existing data by 

Trettenbrein et al. (2021) on the same lemmas with both the 72 ‘same’ and 59 ‘different’ DGS 

sign variants. Phonological and morphological similarity analysis between study ratings were 

discussed as being important for mixing data from different studies.  

In addition, both study’s norming data on sign frequency were compared to data from the DGS 

Corpus project (Konrad et al., 2020), as an objective measure of sign frequency. Our data 

showed a small significant correlation (r = .25, p = .005) with the objective measure of 

frequency, the DGS corpus data, while the existing subjective rating showed no significant 

correlation (r = .13, p = .16). The study discusses possible challenges in subjective rating studies 

to ensure reliability of the norming data, e.g., online study design, task instruction, and 

participants’ representability. In sum, Study 2 contributes to the literature on psycholinguistic 

measures and the methodology of subjective ratings, as well as on collaborative research, which 

is discussed in detail in chapter 5.2. 
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4.3  Using body memory as a resource for dementia therapy and care 
  

"All modes in which any body is affected follow from the nature of the 

body affected, and at the same time from the nature of the affecting body 

[...] Hence it follows in the first place that the human mind can perceive 

the nature of many bodies at the same time as the nature of its own body."  

Spinoza, 1941, p. 53 

 

4.3.1 Memory-related therapeutic and care practices for dementia 

 

This dissertation focuses on the role of memory in dementia for better and more appropriate 

healthcare practices for deaf people. For non-pharmacological therapy and care, memory work 

has been an important element. Multiple studies have demonstrated small to large effects of 

memory training for persons in the earlier stages of dementia (Camp et al., 1996; Moore et al., 

2001; see for a systematic review Gates et al., 2011), with a growing focus on not only explicit 

but also implicit memory (Harrison et al., 2007; Parahoo et al., 2006; Warren et al., 2023; 

Zanetti et al., 1997). It seems that preserving function in people living with dementia is the main 

goal of these implicit memory trainings that include using a toothbrush and learning to use 

external cues for orientation (e.g., a calendar). However, another observation was that the 

“ability to drink from a cup, comb their hair and/or brush their teeth was preserved so long as 

the utensils for these procedures (the primers) were handed to them, and a request was made 

along with imitative motions” (Parahoo et al., 2006, p. 565). In their study, Parahoo et al. (2006) 

interviewed nurses in care homes about their use of implicit memory for caring. Their insights 

highlighted the reliance on personal experience and the experience of others during care 

practices. But the study pointed clearly towards the limitations of practices that use conscious 

recall. To be able to use implicit memory-informed care practices, knowing the person’s 

biography, their worldview, preferences, and even their special interests and habits, were 

presented in the interview data. Having experience was interpreted to be beneficial in the 

creative use of practices. One experienced nurse observed the memory support practices of the 

younger colleagues who focused on newspapers and pictures to elicit memory and possibly 

narrative expression. The experienced nurse, however, took the person with dementia, who was 

an ex-farmer, out into the garden where he did not have to recall the past from his cognitive 

memory, but his body remembered. Parahoo et al., (2006) quote the nurse, “‘[w]e were able to 

walk into the grounds of the hospital and we were able to walk on the grass, where it was damp 

and moist under our feet. We were able to kick leaves, to feel the wind, and the patient began 

to talk about the weather forecast and the hours of light that were left and about the cold.’” (p. 

566f). The bodily experience of the environment enacted past memories of the person with 
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dementia. This way, he could not only remember the past, but parts of who he was. This practice 

example of using body memory, without the nurse or the authors framing it within the 

embodiment framework, shows the potential of care practices that are already installed in many 

care environments. 

General care practices still rely on cued retrieval for memory support. The very limited data on 

care practices with deaf people living with dementia, supports this view. Rantapää et al. (2021) 

have investigated practices of formal caregivers with deaf people with dementia. Their data 

demonstrated memory support, alongside other support strategies through the use of “problem-

focused solve behaviors: asking questions, probing with options, and providing verbal clues” 

(p. 376). Explicit recall was the first strategy, followed by using photos as external cues for 

conversation. Rantapää et al. (2021) reported that the caregiver mostly relied on explicit 

cognitive behavior (e.g., supporting with remembering the names of family members or 

temporal orientation). In conversation with the deaf person with dementia, after listening with 

empathy first, the caregivers seemed to get triggered to show “dismissing behaviors”, presented 

with “disinterest or change[ed] the topic in an attempt to move the interaction forward” (p. 376). 

The “art of caring” (Parahoo et al., 2006, p. 568) for another human being, retaining selfhood 

of the person with dementia, is all but an easy task. The work with embodied practices of 

implicit memory of people with dementia (Fuchs, 2020; Kontos, 2005; Kontos et al., 2017) is 

a highly ethical one. “[E]ntering the person’s world” (Parahoo et al., 2006, p. 567) to make 

ethical decisions regarding practices that open up space for creativity and expressivity is an 

even greater challenge in our multilingual and multicultural world, however, it is essential in 

order to retain selfhood of the person living with dementia. To bridge this intercultural gap, 

Rantapää et al. (2021) found that not only a high language competence is necessary, but an 

“equally important factor is the caregiver’s communication competence” (p. 378). This supports 

findings by Kietzmann et al. (2016) that pointed out the relevance of emotional and social 

competences in care practices. One may, therefore, acknowledge the importance of the 

interaction between caregivers and people with dementia as a resource for therapy and care. 

 

4.3.2 Study 3: Proposing resource-oriented concepts for dementia therapy and care of deaf 

persons with dementia 

 

Study 3 is a conceptual transfer (Hallet, 2012) of the concepts of body memory (Fuchs, 2012) 

and intercorporeality (Merleau-Ponty, 1962) into the context of deaf persons living with 

dementia. The narrow focus of the re-contextualization of the existing concepts allows to both 

illuminate socio-cultural aspects of the Deaf community that have received less attention in the 
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literature, and outline concrete implications for therapy and care of deaf persons with dementia. 

The transferred concepts are body memory, collective body memory and intercorporeality, 

proposed by phenomenologists and integrated into the field of embodied cognition (Gallagher, 

2023). The main results of study 3 are, firstly, the applications of Fuchs’ (2012) typology of 

body memory to the population of deaf people: situational, traumatic and intercorporeal 

memory. In line with existing literature, the study argues that these forms of memory remain 

accessible even when living with dementia, and that they are a resource for therapeutic and care 

practices. Secondly, implications related to the physical environment (e.g., DeafSpace 

(Bauman, 2010) and affordances (Gibson, 1979), to the social interaction and general awareness 

of Deaf collective body memory provide new impulses to theory-informed practices.  

 

5 DISCUSSION  

 

“You can explain anything to the people,  

provided you really want them to understand” 

Fanon, 1963/2004, p. 200 

 

This dissertation explored the question of what is needed to provide appropriate dementia-

related healthcare for deaf people. This work acknowledges the stretch between the common 

cognitivist perspective and brain-based assessment in dementia diagnostics and the importance 

of dignified therapy and care of people living with dementia from an embodied perspective. To 

the field of neuropsychological assessment, this dissertation presented the first cognitive 

screening in German Sign Language for deaf DGS signers: the KoDGS (Study 1). A cultural 

test adaptation paradigm was developed with an emphasis on interdisciplinary collaboration, 

transdisciplinary participation, and community involvement to strengthen the test applicability 

and test acceptance. The rigorous approach focused on reliable and valid item selection during 

test adaptation and required psycholinguistic norming data to control for possible biases. Since 

no psycholinguistic norms on frequency and iconicity for DGS signs were available at that 

point, an experimental subjective rating study collected data on psycholinguistic DGS norms 

(Study 2). The results informed the KoDGS adaptation and will contribute to the field of open 

data in sign language research.  

Having a reliable diagnosis changes a person’s life. It is of highest importance/need to make 

sure that therapeutic and care practices support the person with dementia in coping and 
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adjusting to the changes. Study 3 discusses an account that regards the body as a resource for 

continuity on this path of change. The enactment of body memory enables those living with 

dementia to maintain their selfhood. 

 

5.1  Bridging theory and practice 
 

Theory can inform practice and practice can inform theory. This dissertation made an effort to 

embrace a wide range of focal points between theory and practice while not refraining from a 

thorough deep dive into the explicit contexts. To provide not only better but also urgently 

needed dementia-related healthcare for the deaf population, the following aspects are discussed: 

(1) reducing disparities, (2) reconsidering the environment in assessment, therapy and care, 

(3) awareness of the practitioner, (4) reconsidering memory processes, and (5) reconsidering 

cognitive assessments through an embodied approach.   

 

5.1.1 Reducing disparities 

 

One overarching theme throughout this dissertation is the lack of awareness of the needs of deaf 

people. A body of research clearly demonstrated the barriers for deaf people in the healthcare 

system (Cüre, 2020; Höcker, 2010; Kaul et al., 2009; Rannefeldt et al., 2023; Ricke et al., 2024; 

Schröder & Vereenooghe, 2021). The KoDGS offers a completely new way of testing and 

treating deaf individuals with dementia. The described overreliance on behavioral observation 

in diagnosing deaf people (Glickman & Gulati, 2003) should therefore be obsolete for the 

German context. Using quantitative measures, like the KoDGS (Study 1), in addition to 

behavioral observation has the potential to reduce disparities that were reported for minoritized 

and marginalized populations (Adelman et al., 2009; Armstrong-Mensah et al., 2024; Ferguson-

Coleman et al., 2014). It is necessary that both deaf people and healthcare professionals are 

focused on to change the current desideratum. Reducing linguistic and cultural awareness in 

healthcare workers and increasing health literacy for deaf people are supposed to facilitate 

adequate healthcare (Duran-Kiraç et al., 2022). One example is the specialist clinic in the UK, 

the National Cognitive Disorders Clinic at the National Hospital for Neurology and 

Neurosurgery in London, which reduced health inequalities and increased diagnostic accuracy 

(Harris et al., 2021). This demonstrates some key components to reduce disparities. Integrating 

appropriate assessment into sensitive and Deaf aware contexts promotes better, meaning more 

equal, appropriate, and sufficient, healthcare (Atkinson et al., 2015; Harris et al., 2021). To my 

best knowledge, the above mentioned clinic operates mostly in-person, but the BSL-CST has 
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been conducted successfully in a remote setting as well. A cognitive assessment that has been 

developed for ASL focused on remote testing only (Timperlake, 2024) to possibly facilitate 

assessments without local specialist clinics. Future studies will benefit from incorporating 

remote testing into test norming and validation.  

In Germany, the two specialist clinics in Lengerich (LWL-Clinic Lengerich, Treatment Center 

for the Hearing Impaired) and Erlangen (Department for the Hearing Impaired at the 

Europakanal Clinic in Erlangen) for deaf individuals are a fruitful ground for the KoDGS to be 

implemented. However, centralized care through centers rather than decentralized services that 

serve people in rural areas as well, are problematic for small populations living in scattered 

locations, such as the deaf population. In Study 1, a strong effort was made to build a 

heterogeneous sample of study participants from all over Germany to set the foundation for 

representability of the KoDGS norming data. Implementing the KoDGS as a tool to be 

accessible throughout Germany, has to be the subject of future research. Study 1 made a first 

step towards better diagnostic care of deaf sign language users in Germany, but much more 

work is needed to follow to implement the novel assessment tool into treatment protocols for 

deaf individuals.  

Apart from treating protocols and appropriate and reliable language- and culture-sensitive tests, 

emotional and social competencies are needed to offer adequate care services (Kietzmann et 

al., 2016). Intercultural literacy and the openness to “enter[ ] the person’s world” (Parahoo et 

al., 2006, p. 567) to connect in empathy beyond language and cultural barriers is an increasingly 

challenging task in our world. Interestingly, the openness and respect required to provide 

dignified care for a minoritized population is similar to the openness and respect that people 

living with dementia deserve. Making the effort to bridge the gap by being with the person, 

whether deaf or hearing, communicating through gestures and intercorporeal presence (Kontos 

et al., 2017) lowers or even eliminates barriers, allowing the person to retain their sense of self. 

 

5.1.2  Reconsidering the environment in assessment, therapy, and care 

 

The term ‘environment’, as it is used in this dissertation, includes the physical and the social 

environment of the person with dementia (Study 3). This refers to caregivers, informal and 

formal, to the social environment having deaf signers or mostly hearing non-signers, to the 

personalities of the caring persons and their personal openness and willingness to build Deaf 

awareness. It also refers to diagnosticians and their personalities and sensibility to be informed 

and aware. Environment is also the actual physical setting in which an assessment is conducted 

or a person with dementia is cared for: the building, the room, the lighting, the positioning of 
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the chairs, the visually accessible surrounding. It is crucial to carefully consider these aspects 

in a hearing-deaf interaction with people with (and even without) dementia (Study 3).  

Being aware of the historical and psycho-social context in which deaf persons with dementia 

lived their earlier years, is critical to appropriate assessment and care. Disregarding the context 

factors may bias a test result or the interpretation of certain behaviors of deaf persons with 

dementia, resulting in dismissing reactions of caregivers. In order to be consciously sensitive 

to the social environment of the person, it is key to have sufficient background knowledge of 

the deaf person with dementia (Parker et al., 2010; Rantapää et al., 2023). Knowing how the 

person was educated and having a basic idea of the person’s childhood and adolescence will 

guide the interaction (Rantapää et al., 2023) and determine appropriate selection of a screening 

test (Hill-Briggs et al., 2007). Intercorporeal memory plays a dominant role here (Study 3) in 

interactions throughout the lifespan and may even be pronounced with dementia when the 

socialized behavior diminishes. The high relevance of maintaining continuity for a person with 

dementia should not be underestimated (Fuchs, 2020). When a deaf person was socialized over 

years as a child to obey the hearing teachers/nuns and was physically punished for disobeying, 

this frequent behavior may have sedimented as a memorized pattern. Negative interactions with 

hearing people who told the deaf person what to do or not to do all shaped the intercorporeal 

memory over the lifespan. If this person develops dementia and tries to ‘read the room’ in a 

nursing home full of hearing people, linguistic communication will be very limited, making 

oneself understood will be even more difficult, which can lead to loss of control and agency. 

As a practitioner, reflecting on power differences between deaf patients or residents and hearing 

clinicians or caregivers, is highly important.   

Choosing affordances, such as appropriate and accessible materials in nursing homes (Study 3), 

information material in sign language, and DGS-based assessment tools (Study 1) in clinics 

will enable the deaf person to interact and show natural-like behavior. This way, cognitive costs 

(Emmorey et al., 2016; Emmorey et al., 2020) due to switching between languages (in this 

context German and DGS) of the deaf person with dementia will be removed and a form of ease 

in interaction will be made possible. In assessment settings, affordances facilitate recognition 

and general engagement besides the test situation being already stressful enough. Having no 

language barrier during the assessment, clear visual fields and a sensitive person as 

diagnostician afford engagement and elicit cognitive performance without biases.  

In care environments, affordances that are not deficit- but resource-oriented will best include 

embodied habits, arts-based practices, and embodied sensory stimulation in therapeutic and care 

practices (Dzwiza-Ohlsen & Kempermann, 2023; Kontos, 2003, Kontos et al., 2017; 
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Winniewski, 2022). This dissertation makes a strong point that positive affordances should best 

be aligned with the persons’ body memory. Keeping the person in their stable and familiar 

environment maintains the access to familiar affordances and strengthens continuity (Fuchs, 

2020). The person who often knows best about appropriate affordances for a person with 

dementia is mostly a close family member: the partner or a daughter or son. One may pose the 

question whether this means that caring for a person in their household by a family member 

should be considered the most appropriate care for people living with dementia. Already 86% 

of the care in Germany is provided by family caregivers, with 64% being women as primary 

caregivers, with a mean age of 54 years (for caring outside of one’s own household) (Brandt et 

al., 2025). This increased caregiver burden and responsibility onto a large group of mostly 

women cannot be the solution.  

The current crisis in the German healthcare system is in need of reform. Reconsidering current 

diagnostic, therapeutic and care practices, applying dementia-sensitive architecture and design, 

training caregivers and clinicians in dementia-sensitive and intercultural care, which includes 

Deaf awareness, even when a person has no sign language skills, and creating spaces that foster 

multimodal interaction and expressivity would all improve the situation of deaf persons with 

dementia.  

 

5.1.3 Awareness of practitioners 

 

This dissertation reviewed and gathered multidisciplinary evidence on the deaf population to 

build awareness amongst practitioners. It requires the acknowledgment that deaf people are a 

cultural and linguistic minority who are visucentric in nature (Ladd, 2003; O’Brien, 2021). As 

a consequence, culture-specific features should be considered, encompassing preferred visual 

communication and a community. To offer appropriate healthcare, the following aspects should 

be recognized: experiences with oralist education and violence and abuse in boarding schools, 

which have caused trauma (Hoffstadt, 2018; Ladd, 2003; McRae et al., 2025; Sullivan et al., 

2000), resulting in an internalized pattern when speaking with hearing people (Kaul et al., 2009; 

Lane & Ladd, 2013; Rantapää et al., 2024), and that this language switch biases cognitive 

performance. Practitioners need awareness training that these experiences of deaf people have 

formed explicit and implicit memory, such as body memory. The increased vulnerability of a 

deaf person with dementia in ‘the hearing world’ requires to acknowledge the embodied 

intercorporeality in interactions. The lack to good quality education and barriers to access 

health-related information resulted in low health literacy amongst deaf people (Ferguson-

Coleman, 2016; Ferguson-Coleman et al., 2014; Rogers et al., 2018; Kaul et al., 2009; Young 
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et al., 2016). On top, general cultural differences between deaf individuals from former East 

and West Germany should be kept in mind.  

Acknowledging the linguistic character of deaf people means to understand that interaction in 

the local sign language can be the only secure form of communication. DGS grammar is 

unequal to German grammar, emphasizing the need to avoid written or spoken language in 

diagnostic assessments and therapeutic- and care-related affordances.  

The reviewed lack of appropriate healthcare and the presented solution-oriented scientific 

contributions invite future research to elaborate on the topic. Future practice-oriented research 

may work on awareness for the deaf population within the healthcare system. An addition to 

the S3-Guideline ‘Dementias’ (DGPPN & DGN, 2025), comparable to the existing addition on 

culturally sensitive dementia diagnosis for people with a migrant background8, could be one 

reasonable action. A shift towards care practices that incorporate an embodied approach should 

be applied in practice, with policies that guide caregivers to consider the cognitive, but also the 

physical, emotional, and sensory needs of individuals.  

 

5.1.4 Reconsidering memory processes 

 

One significant focus of this dissertation is the role of memory in dementia. Memory processing 

is impacting other cognitive domains, such as language. Distinguishing between explicit and 

implicit memory and between recall and recognition enriches our understanding of dementia. 

In diagnostic assessment of dementia, recall tasks targeting explicit memory are still mostly 

applied. This is probably due to explicit memory being affected at an earlier stage of dementia 

than implicit memory, i.e., procedural memory. The embodied form of implicit memory, body 

memory (Fuchs, 2008, 2012), has been acknowledged for therapeutic and care practices 

(Dzwiza-Ohlsen & Kempermann, 2023).  

As reviewed in chapter 2, the underlying processing of information or events is influenced by 

features like familiarity, frequency, memorability, and iconicity. This has a direct connection 

to how well the information or event can be recollected. This link was focused on for DGS 

signs to control for bias in cognitive processing (Study 2). The KoDGS, just as most cognitive 

assessments, uses recall tasks that require knowledge of the sign frequency and sign iconicity 

when selecting test items (Study 1). Considering psycholinguistic features in cultural test 

 
8 Recommendation by DGPPN, DGGPP, DEGAM, and the German Alzheimer's Association. Improving dementia 

diagnosis for people with a migrant background. Appendix 1: Procedure for culturally sensitive dementia diagnosis 

based on the S3 guideline on dementia: 

https://www.dgppn.de/_Resources/Persistent/232f6fb55acd96fba7e50d9ed707ffb2bc9e6569/Anhang%201%20A

blauf%20Demenzdiagnostik.pdf , accessed 15.09.2025 

https://www.dgppn.de/_Resources/Persistent/232f6fb55acd96fba7e50d9ed707ffb2bc9e6569/Anhang%201%20Ablauf%20Demenzdiagnostik.pdf
https://www.dgppn.de/_Resources/Persistent/232f6fb55acd96fba7e50d9ed707ffb2bc9e6569/Anhang%201%20Ablauf%20Demenzdiagnostik.pdf
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adaptations is crucial and may be overlooked in simple test translations or even some 

adaptations. During the test development of the original BSL-CST, the researchers (Atkinson 

et al., 2015) controlled for sign frequency and sign iconicity based on BSL norming data 

(Vinson et al., 2008). Thus, a rigorous test adaptation should consider underlying cognitive 

processes (Study 1).  

How are frequency and iconicity regarded and experienced through the body, and what could 

that mean in terms of retrieval performance, when shifting to an embodied approach? 

I frame embodied frequency as perceived frequency of using a certain sign or word connected 

to real lived experience. There is a certain context to a word, a semantic field which cues certain 

associations to retrieve memory9. While the direct relationship between word/sign frequency 

and memory retrieval is not yet fully clarified, the link has been proven.  

Future research may investigate the idea of embodied frequency and embodied iconicity and 

may look into the relations between embodied repeated movements and activities of the body 

in the embedding environment to recollect memories. This will inform especially therapeutic 

and care practices, as it was already reported from practices of experienced nurses (Parahoo et 

al., 2006) to support embodied memory retrieval. The embodied approach to memory 

challenges the cognitivist view through which dementia is still perceived (Kontos, 2003, 2004). 

Understanding the intersection of frequency, iconicity and memory in a deaf person whose 

embodied being is already pronounced (Study 3) will benefit foundational research on memory 

and language beyond the deaf population. Future research may challenge the current state of 

memory theory and the underlying mechanism of recollection memory by testing the theory in 

empirical studies on body memory and general embodied cognition. 

 

 

 

 
9 A personal example of this phenomenon, which I could not explain for a long time originated in East Africa, on 

Zanzibar. During a stay of several months on Zanzibar, I have lived through some time of extreme heat and 

humidity. The Kiswahili (locally spoken language) word that I probably heard the most every day and used several 

times a day myself was joto, meaning/signifying extreme heat. Several months later, I was sitting in wintery cold 

Vienna in a Kiswahili class, and when I was asked the Kiswahili word for ‘heat’, I could not recall it. Once told 

the correct word – joto – I was shocked about how I could forget, and I immediately felt thrown back to the lived 

experience of months ago like a re-enactment of those embodied memories.    

Many years later I have learned that this was a context-dependent memory (the context being probably tropical 

humid heat), which is more difficult to access and retrieve in a different context such as Austrian winter. On top, 

one can argue that the lived experience of humid heat combined with the natural use of the word several times a 

day with other persons who shared the environment, created an embodied word frequency, a deeply rooted context-

dependent experience of high-frequent word use.  In an embodied sense, this example describes situational memory 

and intercorporeal memory. 
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5.1.5 Reconsidering cognitive assessments through an embodied approach 

 

The proposal of an embodied cognition framework to dementia-related therapy and care has 

enriched the discussion around dignified care (Dzwiza-Ohlsen, 2021; Kontos, 2004, 2005, 

2012; Kontos & Martin, 2013; Winniewski, 2022). This dissertation contributes to the 

discussion by presenting the deaf population to the field that has already an increased embodied 

expression. The concepts of Deaf body memory and Deaf collective body memory can be 

applied to and implemented into future sensitivity training to foster understanding of deaf 

people’s often unfamiliar cultural aspects. The practice-oriented implications (Study 3) further 

support future applicability in dementia therapy and care.  

The body-environment axis plays a significant role in memory processing as it was reviewed 

from early research on dependencies of memory retrieval, inspiring the Proust-effect. While 

concepts such as the Clinical Body Memory mechanism (Gentsch & Kühn, 2022) have been 

proposed to include the body into therapeutic practices, the question remains: why is it, that 

embodied cognition is applied so little in clinical assessment practice? I argue that one answer 

is reliability.  

Clinical assessments require quality criteria, such as validity, objectivity, and reliability, to 

obtain psychometric data. Conceptualizing an embodied cognitive assessment would include to 

take into account that cognitive processes are rooted in physical actions, bodily sensations, and 

interactions with the world. The Automated Test of Embodied Cognition (ATEC) (Bell et al., 

2023) and the gait analysis are examples of embodied sensorimotor integration to infer 

cognitive functioning. The use of virtual reality could be applied to include the notion of an 

embedding environment, and influence possible negative influences of a clinical, and hearing 

dominated environment. It may be used as well to assess interactions with concrete objects and 

people. Eye-tracking may also serve as a future method for studying attention and perception 

during bodily active tasks. All of this will be particularly interesting when comparing hearing 

non-signers and deaf signers, as their embodied sense of being in the world may affect their 

embodied cognitive performance. Obtaining psychometric data for the proposed assessments 

will present another challenge, with reliability likely to be a key issue.  

 

5.2  Constructive collaborations, participation, and community involvement  
 

Study 1 and 2 have emphasized the importance of collaborations and community involvement 

(Study 1) and problematized participatory research practices (Study 2). This section will briefly 
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position this dissertation within the field of research on sign languages and on the deaf 

population.  

It is both a personal and professional conviction that hearing researchers have a responsibility 

to reduce barriers within academia and the sciences for deaf individuals, and to attain fluency 

in a sign language in order to develop a deeper, more authentic understanding of the community 

they study. The concept of hearing allies to deaf persons, which was proposed by Paddy Ladd 

(2003), is still highly relevant. A collegial coexistence and collaborative environment, which 

truly involves interaction with as little barriers as possible and on an equal footing, is the kind 

of research ethic that I have tried to live up to, accepting the challenges that come with it and 

working to become a better researcher, ally and collaborator.  

The three collaborations on the three studies presented in this dissertation have demonstrated 

very different facets. In Study 1, every step of the KoDGS adaptation was in a deaf-hearing 

collaborative setting, such as the focus groups, the test recording with the co-researcher, 

publishing with the international co-authors, while I was navigating the entire research process 

by myself. Study 2 was a far narrower and focused collaboration between deaf and hearing 

researchers. Reflecting on this experience, it all required adjustments to different degrees on 

both sides. Distinguishing between a participatory researcher or a collaborator has been a key 

learning in the process. Defining a collaboration between deaf and hearing researchers on eye 

level comes with responsibility, willingness, discipline, and the often referenced ‘benefit of the 

doubt’ for all collaborating researchers. The effort of making oneself understood both 

linguistically and cognitively/intellectually is of main importance for a fruitful and respectful 

collaboration. Becoming a more proficient signer, more skilled in social communication and 

technical sign vocabulary, was one goal along the way. Another one was respecting the time 

and patience that the collaborations needed without disregarding the elevated value of the 

insights and evidence. Most of all, it opened up the prospect of immediate applicability and 

utilization of the research results. Study 3 was a collaboration with a hearing colleague who has 

been working in the field in academia and practice with deaf people over 20 years. We have 

reflected our hearing perspective before and throughout the collaboration, and we are both 

aware of our hearing perspective and confident of its significance as an ally in the discourse. 

In sum, the collaborations enriched the studies and brought joy to the research process, which 

is a factor that should not be underestimated in doing long-running research. 
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5.3  Strengths and limitations 
 

This dissertation offers a broad scope on the diagnostics, therapy, and care of dementia in deaf 

people. With three unique contributions to a multidisciplinary field of (dementia) research, it 

focuses on the reliability and validity in test adaptations and the embodied memory as a concept 

to improve dignified dementia care. The rigor of this dissertation is considered through the 

detailed reports of all methodological decisions and research steps (Study 1 and 2). The 

common test adaptation steps (see Mirza et al., 2017) were reflected for their applicability to 

the deaf population and sign language-based tests, resulting in a comprehensive cultural test 

adaptation paradigm that enriches the field (Study 1). The sample size of 99 study participants 

in Study 1 who were tested across Germany indicates a rigorous approach to representability 

and inclusion of the heterogeneous deaf population. The rigor is also evident in the careful and 

thorough approach to the topics collaboration and participation in deaf-related and sign 

language research (Study 2, see more details in chapter 5.2.). The explorative work in aiming 

for highly reliable psycholinguistic norms to be openly used in diverse contexts (Study 2) adds 

to this. The narrower view on dementia care through the framework of embodied cognition 

strengthens this dissertation as well. The concrete transfer of the embodied concepts (Hallet et 

al., 2012) body memory and intercorporeality to the context of the deaf population adds a new 

approach to the literature around healthcare of deaf people (Study 3).  

Four identified and impactful aspects will be discussed within this scope: (1) collective or 

individual, (2) being deaf or hearing, (3) cross-language and cross-cultural processes, and (4) 

in-person or online. 

 

5.3.1 Collective or individual  

 

A community as small as the Deaf community is referred to as a collective community (Padden 

& Humphries, 1988). While the collective may be emphasized to strengthen the personal 

identity, much research has demonstrated the heterogeneity amongst the deaf population (in 

Germany, i.a., Haug, 2012; Haug & Mann, 2007; Langer, 2012, 2018; Mann et al., 2013). There 

are multiple reasons for this, so this challenge is not special to this dissertation. However, 

diverse backgrounds can become relevant when developing a standardized tool that, on top, 

relies on shared memories, thus, a collective experience of the past. This collective memory has 

been shaped in two separate German states until the fall of the Berlin Wall. During my fieldwork 

in 2022 and 2023 for Study 1, I encountered deaf people from the former DDR who sadly 

reported how the sense of community had changed, even within the small Deaf community, and 
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that it had been challenging for them to grow together as one German Deaf community after 

1990. Separate collective memories of political and sports events made the foundation of one 

joint Deaf collective memory harder. Differentiating carefully between collective and 

individual experience demonstrated as a key point during this dissertation. 

 

5.3.2 Being hearing or deaf  

 

It should not be ignored that this research was conducted by a hearing researcher, who is a 

fluent signer of DGS though. During the fieldwork, when I met with the 99 study participants 

of Study 1, the deaf person often instantly switched to spoken language with me, once informed 

about my hearing status. For readers without prior knowledge and experience of interacting 

with deaf sign language users, it is important to understand this as the deaf individual’s choice 

to communicate in a language (spoken German) that they could not perceive themselves in. 

This is due to the internalized communication patterns rooted in oral education and forced 

practice of articulation when communicating with hearing people, which older deaf adults 

experienced in their early life.  

When I continued signing with them during our meeting, most of them uttered a relief to “save 

their voice” (as they signed in DGS ‘STIMME SPAREN’10) and said that it was unusual for a 

hearing person to sign with them. It was crucial to make sure that the study participant used the 

preferred language to answer to the KoDGS tasks. A hearing researcher may impact the chosen 

language of expression without consciously thinking about the consequences. A change in 

language and language modality may heavily influence their fluency and elaborateness of 

linguistic expression and, therefore, their cognitive performance. These behavioral observations 

support findings in bilingualism research on cognitive costs in bilingual processing (Emmorey 

et al., 2016; Emmorey et al., 2020).  

 

5.3.3 Cross-language and cross-cultural processes 

 

A study conducted in a sign language requires a written language for many subsequent research 

steps, e.g., annotation, transcription, analysis and publication. The empirical studies (Study 1 

and 2) of this dissertation (just as all studies in the field) involved cross-language and cross-

cultural processes (see Orfanidou et al., 2015; Temple & Young, 2004). Young et al. (2014) 

reflected on this issue for BSL and English in their study on interviews with deaf people living 

 
10 Words in capitalized letters are used to write glosses that signify the uttered signs 
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with dementia. “Data were collected in BSL, analyzed in BSL and are being presented in 

English to a largely non-culturally Deaf readership” (ibid, p. 64). The same holds for the 

empirical studies of this dissertation in which BSL, English, DGS and German were the present 

languages. Different from an interview study, however, is that the research results are publicly 

available in DGS and German as ‘products’ of the studies: the KoDGS test videos and test 

manual (Study 1) and the stimuli signs and the connected sign iconicity and sign frequency 

rating data (Study 2). However, presenting the deaf individuals who participated, in particular, 

in the norming study of the KoDGS (Study 1) in a more “explicit and visible” (ibid., p. 64) 

manner remained a challenge due to the high need of anonymity and protection of the personal 

data that was shared. Nevertheless, chapter 5.4. will make an attempt to describe the explicitly 

expressed needs within the current healthcare situation that deaf people are exposed to. 

 

5.3.4 In-person or online  

 

This piece of interdisciplinary research encompasses different research methods. Both 

empirical studies (Study 1 and 2) used a cross-sectional study design, Study 1 an in-person and 

Study 2 an online setting. While Study 2 originally aimed at an in-person data collection, as 

reflected upon in detail in the full publication of the study (see Appendix), the study design had 

to be adjusted to online. Online data collection within the field of sign language 

psycholinguistics is common (Caselli et al., 2017; Ortega et al., 2025; Sehyr et al., 2021), 

however, little open discourse has taken place around the topic of reliability in online study 

results. Measures to reveal a participant’s identity as a deaf signer in an anonymous online 

setting were proposed and applied (e.g., Caselli et al., 2017), and post-data collection cleaning 

of the data respectively were used (Ortega et al., 2025). Study 2 contributed to the field by 

adding a two-level cross-data comparison, which indicated a direct association with objective 

measures. What remains unclear is whether the mode of data collection had the most impact on 

this, probably not. Future research may elaborate on this issue to clarify the effects of online vs 

in-person data collection in experimental studies. Study 1, however, is a behavioral study that 

assessed the cognitive functions of the study participants in the vulnerable realm of dementia 

diagnostics. The in-person participation allowed for interaction between study administrator 

and participant, enabling attunement and reacting in case of fatigue or irritation. Fortunately, 

research is also exploring online assessment of cognitive functioning (Timperlake, 2024). This 

dissertation argues that the face-to-face encounters with all study participants should not be 

underestimated. Every single person who participated in the study came with some form of 

question about dementia, cognition, behavioral changes, aging, or need of support. The limited 



64 

 

availablity of information on dementia for deaf people (Young et al., 2016) became evident, 

which is generally not unusual for minoritized populations (Duran-Kiraç et al., 2022; 

LaFontaine et al., 2007; Parial et al., 2023). The in-person design opened the floor for a more 

informative, reciprocal, interactional and intercorporeal experience. The research setting 

initiated and formalized the meeting. In the 20 to 60 minutes long pre-testing interviews and 

during experimental testing, the study participants then shared personal information. Personal 

life experiences that included trauma and periods of mental health issues over the entire lifespan 

were shared. The openness and trust of the persons were invaluable and not taken for granted. 

In those in-person interviews, I attuned with the person (study participant), and the vulnerability 

of the topic at hand revealed itself. The willingness to participate in the study, despite the 

possible and fearful stigmatization from other deaf people within the community, revealed the 

high need for information and improved services in healthcare around dementia for deaf people.  

 

5.4  Call for action – a phenomenological perspective 
 

During the detailed interviews prior to the KoDGS testing, the participants gave deep insights 

into their personal life stories. Since it was not the main research objective of the study to 

document life stories and medical history, the interviews were not recorded, but notes were 

taken by the interviewer (the author) with any identifying details removed to protect 

participants’ anonymity. This camera-free and safe space with full presence might well be the 

reason why so many of the participants shared their stories generously. The reviewed evidence 

of the underserved healthcare situation of deaf people (chapter 3) became visible during data 

collection for Study 1. The total lack of appropriate services for most deaf people is their daily 

reality. In order to strengthen the arguments regarding the lack of support services, the higher 

risk of dementia due the lack of mental health services and information to stay educated, and 

the lack of culturally sensitive dignified care, three scenes are presented. All three scenes took 

place as they are described from my perspective and are therefore phenomenological 

descriptions. They convey the increased vulnerability, the heterogeneity, the experienced 

ostracism and discrimination, and the needs of the deaf population. These issues require to be 

understood in the context provided in this dissertation. 

 

The uncared for carer 

 

She smiled as she welcomed me to her cozy home and made sure that I felt completely 

comfortable. Since it was lunch time, she prepared a warm delicious meal that she had decided 



65 

 

on after inquiring my food preferences. I sat with her mother in the kitchen and enjoyed my 

lunch. But she, herself, barely ate, and was taking care of her mother and myself. The 

restlessness in her whole body, her eyes focusing just for a short moment before continuing to 

spot the next thing to serve, a person to take care of, or a need to satisfy. We eventually sat 

down, just the two of us, in her living room. Her restlessness followed her into this moment, her 

eyes had a searching quality about them, constantly moving and not holding eye contact for 

long. Her signing was quick and short, and her shoulders tight. I asked her if she wanted to 

start with the study, and she agreed. Her eyes appeared tired, and she mentioned other tasks 

related to her mother, her body tense and restless despite the exhaustion. She told me that she 

was the primary caregiver of her mother-in-law, who lived with dementia and was bedridden. 

Her eyebrows furrowed and her forehead tense, she signed about the shouting and dismissive 

behavior of her mother-in-law, who shouted at her and expected her to understand her spoken 

words. But she didn’t, because she was deaf. Her hearing aids transported the shouting, but 

did not intelligibly convey everything that was said. Her arms moved with noticeable heaviness. 

Then she told me that she was still working on a daily basis while caring for her mum, her 

mother-in-law with dementia, and for her home. When we reached the point in the conversation 

about her health, her facial expressions conveyed apprehension. Her eyes were moving, seeking 

for something. She admitted that she was forgetful and had difficulties memorizing all her daily 

tasks, and that she felt regularly sad and depressed simply from the exhaustion of her day. I 

asked her what she did for herself. In that moment, her eyes welled up, searching, while her 

shoulders slumped. I offered her the glass of water that she had provided for me, and I thought 

of the warm welcome and the carefully and thoughtfully prepared lunch she had taken only few 

bites of and did so mostly standing or running around. She continued to sign that there was no 

support for her as a deaf caregiver: where can I find information in DGS on caring for someone 

with dementia? The support groups for family caregivers in the region were all for hearing 

people and ran in spoken German. She had gone once, but couldn’t keep up, and felt 

uncomfortable, and couldn’t connect with the hearing people, on top of her limited access to 

the shared information. She mentioned that gossiping within the Deaf community built a barrier 

for her to reach out and look for other deaf persons to feel understood and comforted. She 

conveyed a never-ending circle of more and more tasks and closed doors of support every day. 

As I approached the front door to leave, we hugged. My chest and shoulders felt heavy. Standing 

by the door, she waved goodbye with melancholic eyes, and I asked myself: Who is caring for 

her as she cares for everyone around her? 
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It’s not (always) how it seems 

 

When he entered the Deaf club, he greeted me using speech. He smiled broadly and 

enthusiastically at me. I signed back to him which he answered may not be necessary. I was 

irritated. We sat down and started the interview and he told me that he was hard-of-hearing 

because he could hear voices and understand language through the supporting hearing aids. 

He smiled proudly and emphasized that he spoke much better than many of the deaf people 

around him and that he supported many of them with his good speech. His friendly voice, his 

warm and open smile made the impression on me that he was well. I wondered if he needed a 

sign language-based assessment, given that he indicated that he can manage in spoken 

language interactions. But when I stopped signing and spoke to him, his eyes got focused on 

my mouth, his facial expression showed strain, while his mouth tried to keep the smile. I started 

signing again and told him that I was more than happy to sign and that he could sign with me 

as well. He told me that he had learnt to speak well as a child and “enjoyed talking to them”, 

with ‘them’ referring to hearing people. Over time, the intensity of his smile softened, and a 

soft melancholy and tiredness began to show in his eyes. He opened up to me and described the 

exhaustion he experiences in spoken language interactions and how challenging they are for 

him. I proposed that he use the language in which he felt totally comfortable to answer the 

KoDGS. And he mostly signed them. After the test session, he revealed that he couldn’t have 

been tested like this in a spoken language. And he used DGS and some spoken words to tell me 

about how supported he feels within the Deaf community. And that he lived through a phase of 

depression at some point in his life, without deeper explanation of the cause. He continued that 

he felt at ease with the effortless visual communication while getting informed during social 

Deaf events. When he left, his face had changed. He smiled warmly and softly, and we hugged. 

A life (not) worth living 

 

We met at his home. He invited me in and straight away indicated the way to the living room 

where he asked if we could start soon. His small eyes were deeply set and were focused. He 

rarely used facial expressions, and it was difficult for me to read his emotions. His focused eyes 

had an earnestness about them. His signing was large, fast, and soft. He didn’t use any sound 

and hardly any mouthings when he signed. I had the impression that he was very concentrated 

on the task and so I hurried to set up for the interview. Almost immediately after starting the 

interview, he told me about his experience as a child when he was in a boarding school and 
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exposed to oral education. When he told me about those years at school, his neutral facial 

expression changed as his eyebrows and eyes narrowed, and his signing lost its gentle, fluid 

movements and became harder and more distinct. He shared that he had witnessed dementia 

in his family as an adult and that he was afraid of having or getting dementia himself, knowing 

that therapies and appropriate dementia care for deaf people did not exist in Germany. I could 

see that he was very well informed, and based on his rational argumentation, his job and 

educational background, he was a well-educated person. He made it very clear and repeated it 

more than once that he would rather take his own life than be kept in a nursing home 

surrounded only by hearing people who couldn’t sign, and have to relive his traumatic years 

from his childhood in the oral school environment at the boarding school. His signing was 

large, clear and emphatic when he emphasized that being locked away and totally isolated from 

a signing environment, would not be a life worth living. After the interview, he drove me to the 

train station. When we said goodbye, his facial expression had changed, there was a slight 

smile, warm and gentle, next to the heaviness around his eyes. He hugged me tightly, I got out 

of his car, he waved at me and drove off. 
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6 CONCLUSION 

 

“Dementia is hard, but it needn’t be this hard”  

Basting, 2009, p. 1 

 

The currently profoundly underserved deaf population requires significantly improved, 

appropriate high-quality services that are at least equivalent to those available to the hearing 

majority, in order to reduce existing disparities. This dissertation demonstrated the importance 

of adapting tests rigorously, taking linguistic, psycholinguistic and memory processes into 

account. The frequency or the iconic value of a sign has significant impact on the ability to 

retrieve an information in a diagnostic test setting or a therapeutic care practice. Research, 

therefore, benefits from acknowledging the multidisciplinary aspects of certain constructs such 

as memory or dementia to develop, transfer or adapt applications with validity and reliability. 

Cognitive assessments for deaf individuals to detect acquired cognitive impairment and 

dementia require sign language-based screening tools, even for individuals who may use spoken 

language with the medical staff. While the KoDGS as a new screening tool which is the first to 

appropriately screen deaf signers for acquired cognitive impairment and dementia in DGS, may 

improve the protocol of dementia diagnostics for deaf people and facilitate more accurate 

diagnoses, it is the first step of many to what is needed to improve the situation of the 

tremendously underserved group of deaf people.  

Caring for deaf people with dementia through an embodied perspective enables more dignified 

care. As dementia affects explicit memory while implicit memory is retained much longer into 

the (neurodegenerative) process, it is the body memory through which the person senses their 

continuity and, therefore, their selfhood. More embodied dementia-related practices in clinics 

and care homes, the use of appropriate affordances and awareness trainings that convey the 

needs and background information of diverse populations, may function as bridges between 

(hearing) staff and (deaf) persons with dementia to promote well-being and better quality of 

life. Shifting the perspective from considering dementia only from the brain to acknowledging 

the role of the body shaping the mind, will foster an environment, which supports people with 

dementia and their caregivers, and sees the life with dementia and not just the painful road 

towards the end. 
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ABSTRACT 

Psycholinguistic norms of iconicity and frequency are resources in language studies to inform 

other empirical work, such as test material for language and cognitive assessments. The 

reliability and validity of those norms are therefore essential to their further use. This study 

explores the reliability of subjective rating norms in sign language studies in order to 

improve our understanding of the use of psycholinguistic norms from different sources. It 

also discusses, specifically, a research collaboration approach between deaf and hearing 

researchers. This paper provides a transparent report of collaborative work exploring 

subjective iconicity and frequency ratings for 351 German Sign Language (DGS) signs, rated 

by deaf signers, compared with previously existing data sets of subjective iconicity measures 

and subjective and objective measures of sign frequency. Strategies to evaluate reliability 

within and across data sets are highlighted. Small stimuli differences in the use of mouthing 

and other non-manual elements that may impact sign iconicity perception are also 

discussed. The benefits and challenges of a collaborative approach are reported, as it 

contributes to the broader discourse about collaboration between deaf and hearing 

researchers in the field of empirical sign language studies. The paper argues that the 

triangulation of data sets and measures deepens our understanding of the concepts iconicity 

and frequency and the data at hand and strengthens reliability and validity when data in the 

field of sign language research is shared. 
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INTRODUCTION 

This paper documents a collaborative research endeavor and reports both psycholinguistic 

data of DGS (German Sign Language) for 351 lexical signs and detailed insight into a 

collaborative research approach. The focus of this study is the subjective judgments involved 

in subjective rating studies, which are a common method for collecting features of language 

such as iconicity, frequency, age of acquisition, etc. While it is a great advantage for the field 

of sign language studies to pool the knowledge in shared data bases, it is difficult to control 

for the reliability of single subjective rating studies. Different rating studies use different 

stimuli, i.e., signed variants, which may affect the outcome and the reliability of the data. 

Controlling for reliability has the potential to help us better understand the study results and 

ultimately improve data quality. The paper at hand, gives a detailed report of investigating 

reliability in subjective ratings from a collaborative research project. Besides this, the paper 

also discusses how our research itself was approached, as presented in the sections “notes 

from the collaboration”. A number of challenges were encountered, which are addressed in 

the forthcoming report in more depth to promote and encourage transparent study 

publication.  

 

The ”How”: Collaboration and/or participation 
 

Researching in the field of sign languages has fortunately evolved to a discipline 

emphasizing inclusive research teams, acknowledging that a perspective from deaf 

researchers and appropriate research ethics in sign language studies are invaluable 

(Orfanidou, Woll & Morgan, 2015). The inclusion of deaf researchers is essential to avoid 

linguistic and cultural misunderstandings and to ensure the quality and ethics of the research. 

Singleton, Jones and Hanumantha (2014) demonstrated that many studies with deaf 

participants are conducted by researchers who lack sufficient sign language and cultural 

competence – which can lead to misinterpretation of the actual data and mistrust in the 

findings.  

One example is the analysis of nonmanual markers which can occur in lexical signs and 

which have a significant impact on the prosodic interpretation and evaluation of the data. As 

Sandler (2012) points out, the prosodic structure of sign languages is complex, multi-layered 

and highly context-dependent. Subtle differences in those multi-modal and multi-layered 
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articulations (Mohr, 2014; Pfau & Quer, 2010) can easily be misinterpreted without in-depth 

linguistic and cultural knowledge. Hearing researchers in the field often acquire a sign 

language as L2 as adults, which makes recognizing and differentiating subtle phonological 

contrasts between signs – including path movements, handshape transitions and nonmanual 

features - more challenging (Beal & Faniel, 2018). Therefore, the involvement of native signers 

- ideally also as co-researchers - is not only ethically required, but methodologically essential. 

Deaf researchers not only contribute their language and cultural expertise, but also bring new 

perspectives to the scientific discourse, such as Deaf epistemologies. Their active participation 

ensures that research is not done on the Deaf community, but with the Deaf community - on 

equal terms and in a spirit of true participation. 

We decided to include a detailed report of our collaborative process into this paper to 

encourage hearing-deaf research teams to share stakes equally in sign language research and 

to promote deaf access in science. (Ensuring deaf access in science, 2023) and in research in 

general. In the German scientific discourse around sign language studies and Deaf studies, the 

term ‘participatory research’ has become prominent over recent years (Staudt et al., 2024). 

Participatory research is defined as a collaborative endeavor with individuals who are in some 

way connected to the subject of the research (Cornwall & Jewkes, 1995). As most hearing 

researchers in the field are no stakeholders of Deaf culture and sign languages, collaborating 

and sharing intellectual ownership among hearing and deaf researchers will enhance scientific 

practice and challenge current normalized biases. 

Such a collaboration model was proposed by Arnstein (1969) within the context of citizen 

research involvement and has been referenced in discussions around participatory research 

with vulnerable populations. For sign language research, the eight stages of participation 

proposed by Arnstein are not quite adequate as a framework, but they do provide an 

orientation to the collaborative research environment, especially in mixed teams of deaf and 

hearing researchers. This is because the term collaboration can still cover a working 

environment where real participation by all team members is lacking. Collaboration for the 

authors of this study does not mean that deaf researchers only take the role of stimulus 

developers and have no say in the analysis and interpretation of the results (what Arnstein 

calls stages 1-3). Neither is it a mere consultation with deaf signers about the research topic 

(corresponding to stage 4), but a sharing of power (stages 6-8). The three authors have, 

therefore, deliberately chosen to collaborate with each other at every stage, with the full 
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participation of everyone, all having a stake in the process and the outcome for the purpose 

of transparency and empowerment. 

 

The “What”: The gap - initiating the project 
 

Looking now at the “what” of this investigation, it all started with the need to control for 

frequency and iconicity in DGS signs. Iconicity is found across languages (Perniss et al., 2010), 

regulates language production and comprehension (Perlman et al., 2018; Pretato et al., 2018; 

Vinson et al., 2015, and it modulates language acquisition (Caselli & Pyers, 2017; Ortega, 

2017). It also affects language processing (McGarry et al., 2023), like lexical frequency (Caselli 

et al., 2021; Caselli et al., 2022). High levels of iconicity and frequency show advantages in 

lexical processing (Caselli et al., 2021; Caselli et al., 2022; Vinson et al., 2015), which highlights 

the importance of controlling for these variables in various applied experimental and clinical 

settings (Atkinson et al., 2015; Denmark et al., 2016). Large databases bundling 

psycholinguistic knowledge about signs are available in the data bases “ASL-LEX” for American 

Sign Language (ASL; Caselli et al., 2017; Sehyr et al, 2021), “LSE-Sign” for Spanish Sign Language 

(LSE; Gutiérrez-Sigut et al., 2016) and “ISL-LEX” for Israeli Sign Language (ISL; Morgan et al., 

2022). Psycholinguistic norming data have been collected through the method of subjective 

ratings in which signers judged the sign iconicity and sign frequency of a presented body of 

signs. Following in the footsteps of Vinson et al., 2008 for BSL and Mayberry et al., 2014 for 

ASL, we started our project in early 2019 with the aim to collect iconicity and frequency 

subjective ratings for DGS which were not available at that time. By the end of 2019, 

Trettenbrein et al. (2021) presented their data on psycholinguistic norms of frequency and 

iconicity in DGS. We were unaware of their data when we started our study.  

Apart from subjective ratings, objective measures of lexical sign frequency have 

demonstrated great value (Fenlon et al., 2014; Johnston, 2012; McKee and Kennedy, 2006; 

Morford and MacFarlane, 2003) for sign language research. Objective measures of sign 

frequency can be derived from natural language corpora and large data sources in which the 

frequency of a certain sign is measured and not subjectively rated. The combination and 

relation of subjective and objective measures of sign frequency have been the subject of 

debate (Fenlon et al., 2014; Johnston, 2012), with Fenlon et al., advocating for the 

triangulation of measures of both subjective and objective ratings when available, which we 

planned to do. 
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The first turning point - adjustments needed 
 

We originally designed an in-person experiment which we agreed on would yield good and 

ethical data. The deaf researchers of our team suggested that inviting several participants 

together at testing days would strengthen the study experience and lower the barrier to 

participate in research. The authors of this study considered such a format ideal in two ways: 

a) for the (deaf) study participants to meet and create shared experience and b) for us as 

researchers to evaluate the study by the study participants. The DGS study by Trettenbrein 

and colleagues involving an in-person subjective rating with 32 deaf signers and 30 hearing 

non-signers who rated more than 300 DGS signs on frequency, iconicity, and age of acquisition 

(AoA), meaning the age at which the deaf signers acquired the signs. After reviewing the 

stimuli list and comparing it with ours, we identified a 50% overlap in stimuli signs. To promote 

replication in science, we kept a stimuli overlap of over 131 DGS signs and modified the rest 

to enlarge the norming data for DGS lexical signs. At that first step, we decided to focus on 

deaf adults over the age of 60 who are rarely the primary interest of basic linguistic research 

and who were not represented in the existing psycholinguistic norming studies (Caselli et al., 

2017; Trettenbrein et al., 2021; Vinson et al., 2008). To approach this age gap and to inform 

future studies targeting deaf signers over the age of 60, two adjustments were applied. Signs 

from a list of care-related words were added, such as CARE and DEMENTIA11. The second 

modification concerned the frequency task. Instead of asking how often a sign was 

encountered in the environment, the task was adapted to ask how often a sign was produced 

by the study participant. This adjustment was chosen due to the expected discrepancy 

between what deaf older adults sign themselves and what people in their environment sign 

to them. By asking deaf older signers how often they encounter a specific lexical sign, social 

factors such as a signing living environment, come into place which possibly bias the results. 

 

The second turning point - the corona pandemic changed it all 
 

In early 2020, however, we had to make changes to our research design and target 

population since the group of people over 60 were at higher risk of the coronavirus. Thus, we 

switched to an online format and opened our study to all age groups. 

 

 
11 DGS signs are written in capital letters and are hyperlinked to the DGS video throughout this article. 

https://uni-koeln.sciebo.de/s/ZpVnmowJzUcSv8Y
https://uni-koeln.sciebo.de/s/ksAvDGlFL1GR7Eq
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The issue of task instruction and validity 
 

The method of subjective ratings is a useful tool to collect psycholinguistic sign features and 

build a deeper understanding of a sign language inventory. This study contributes to the 

discussion about databases and shared data sets, and how important it is to have a clear 

understanding of what is shared exactly. In previous studies, familiarity ratings as proxy 

measures for frequency were suggested (Occhino et al., 2017; Vinson et al., 2008) and were 

regarded as the subjective counterpart to objective frequency measures. During the planning 

stage of our study, we discussed the question of how comprehensible the task would be when 

a deaf signer is asked about the “familiarity” of a sign. Even with appropriate wording, the task 

instruction alone may be misleading in an experimental set-up with limited possibilities for 

clarification. In fact, even Vinson et al. (2008) reported “familiarity ratings” while actually the 

task instruction asked for sign frequency. Rating lexical frequency, whether it is about how 

often the signer signs the sign or versus how often they see it, tries to access highly 

subconscious processing. We are aware of the limited validity of a study that asks about 

unconscious processes. Mayberry et al. (2014), however, showed how robust subjective 

frequency ratings are in the context of chronological age, age of language exposure and native, 

early or late learner effects.  

Asking a signer about sign iconicity is another matter. Studies of iconicity ratings need to 

decide how to present a concept as abstract as iconicity to a lay audience. In DGS, as for other 

sign languages, the imagery of a sign, is often taken for explaining iconicity (Ortega et al., 2025; 

Trettenbrein et al., 2021). Another, more theoretical way to explain iconicity is the relation 

between form and meaning (Caselli et al., 2017; Occhino et al., 2017). This option may be 

challenging without metalinguistic awareness of one’s signing.  

 

Ethics 
 

Our study got ethical approval through the ethical committee of the Faculty of Human 

Sciences at the University of Cologne, in accordance with the guidelines set forth in the 

Declaration of Helsinki. All participants provided informed consent in accordance with the 

ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. 
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METHODS 

The rating study was conducted using the online survey platform SoSci Survey (Leiner, 

2024). We asked deaf signers to rate lexical DGS signs for iconicity and frequency. The 

instructions, task, and stimuli were presented in DGS by deaf signers through videos 

integrated into the platform. The online format of the study made it possible to have 

standardized instructions for all participants. Where needed, additional German written 

translations were provided. For example, informed consent form, task, and questions and 

answer options on a Likert-scale were available in DGS and written German. 

The videos were recorded by the authors of this paper. For the task instructions, the 

authors chose formulations carefully and avoided scientific register wherever possible. The 

DGS instructions were presented to different DGS signers (age 18 - 70) before a final version 

was decided on.  

 

Notes from the collaboration - a sensitive approach to instructing 

 
The team cautiously chose formulations to explain the study goal, study design, the data 

protection and consent form. The deaf approach in our team was to elaborate the condensed 

information on the written version of the material to make the study information more 

accessible even for people who were unfamiliar with the wording of written study material. 

 

Participants 
 

The study was accessible for people who know DGS/German Sign Language. Eligible for 

participation were culturally deaf and hard of hearing people over the age of eighteen with 

DGS as their preferred language of communication and 99 individuals participated in the 

online rating of frequency and iconicity.  

We asked the participants to provide us with demographic information concerning their age 

group (18-30; 31-45; 46-60; 61+), their status (deaf, hard of hearing, hearing), their federal 

state of birth and childhood as well as federal state of current home, splitting the federal 

states of Germany up into four categories: North (Schleswig-Holstein, Hamburg, Bremen, 

Lower Saxony, Mecklenburg-Western Pomerania), South (Baden-Wuerttemberg und Bavaria), 

East (Thuringia, Saxony, Saxony-Anhalt, Brandenburg und Berlin) and West (Saarland, 

Rhineland-Palatinate, Hesse und North Rhine-Westphalia). We further asked whether the 
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participant had deaf and signing parents and siblings, which language was used at home, and 

in which context DGS is used mostly by the person. We added a self-assessment, asking about 

DGS competence in production and reception as well as in one-handed DGS finger spelling. 

Stating their gender was optional to answer with female, male, identifying neither as female, 

nor as male, and not answering as answer options. The participants were informed about the 

data’s anonymity and gave their informed consent.  

Due to the online study design, we decided to keep the time of study participation to a 

reasonable timeframe to avoid fatigue or even dropouts. This meant that each participant 

rated either frequency or iconicity and not both tasks. In addition, for each task, all stimuli (for 

frequency, 347 signs, and for iconicity, 351 signs) were separated into three stimuli lists of 

different items, resulting in one participant rating one task and one list. The data set 

encompasses the ratings of all 98 participants for the lexical items in all three lists of the two 

tasks. The participants were split into sub-groups for each task: for sign frequency (n=50), 38% 

of the participants were in the age group 46-60 and 36% between the age of 31 and 45. 80% 

of the participants in the sign frequency task described themselves as congenitally-prelingually 

deaf, 14% became deaf before the age of 4. Around 76% of the participants in this task 

acquired DGS before the age of 6, 40% of them from birth. 92% stated to be deaf and 8% to 

be hard of hearing.  

In the sign iconicity task group (n=48), around 48% were between 46 and 60 years of age, and 

42% between 31 and 45. 81% stated to be congenitally-prelingually deaf and 10% became 

deaf under the age of 4. Around 21% of this sub-group acquired DGS from birth, 62.5% before 

6 years of age. Finally, 92% identified as deaf and 8% as hard of hearing.  

The demographic variables of all participants are displayed in Table 1.  

Table 1: Demographic variables of all participants 

 Frequency Iconicity 

n 50 48 

status (deaf/HoH/hearing) 46 / 5/ 0 44 / 4 / 0 

AoD (congenital-prelingual/<4 yrs/later) 40 / 7 / 4 39 / 5 / 4 

AoA DGS (from birth/ <4 / <6 / <14 / >14) 20 / 9 / 9 / 7 / 6 10 / 6 / 14 / 11 / 7 

language as child (DGS / German / DGS and German / 
other) 

14 / 19 / 17 / 4 10 / 17 / 18 / 9 

age group (18-30 / 31-45 / 46-60 / 60+) 8 / 18 / 19 / 6 7 / 20 / 13 / 8 

region (North / East / South / West) 10 / 4 / 12 / 24 7 / 4 / 10 / 27 

born in Germany (yes/no) 44 / 6 40 / 8 

gender (female / male / diverse / not specified) 28 / 20 / 0 / 3 23 / 24 / 0 / 1 
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Material 
 

Lexical signs were chosen from different studies. First, we based parts of our list, 242 

lemmas, on the BSL sign list from the BSL norm(ing) study (Vinson et al., 2008) and added 29 

lemmas from a DGS-ASL comparative rating study (Occhino et al., 2017) for future possible 

comparison between data sets. Moreover, 8 lemmas used in the cognitive screening tool for 

Deaf BSL signers (Atkinson et al., 2015) were added for a subsequent research project on a 

test adaptation into DGS (Stockleben et al., in press). As a last addition, 46 lemmas for age-

related topics were added or specifically retained such as OLD, DEMENTIA, SICK, 

NURSING/CARE, REHAB, PAIN, VERTIGO, TO LIMP which reflect common themes in the daily 

lives and health-related conversations of older signers. Second, inclusion criteria and the 

removal of items were discussed, and idiomatic signs, polysemy, signs for which there is no 

equivalent in DGS, such as VERY-BAD as well as culturally unusual signs like SANDWICH were 

removed. Third, the remaining list was cross-checked with the DGS sign list from Trettenbrein 

and colleagues (2021). To keep a reasonable overlap for data comparison but to also enlarge 

the norming data for DGS lexical signs, we kept an overlap of 131 lemmas and selected 

different DGS variants for our study whenever this was possible. For example, we chose the 

variant preferred by older adults or ‘old’ DGS signs after consulting deaf older adults 

themselves. Two examples are the signs for ‘alcohol’ and ‘to work’. For ALCOHOL, we 

deliberately chose the variant often used by older deaf signers – i.e., the sign that is more 

associated with “drinking”, but in this context clearly understood as “drinking alcohol”. For ‘to 

work’ we deliberately included two signs, one of them TO WORK_var2 — is hardly used in the 

signing of younger DGS signers. An analysis using DGS corpus data (DGS-Annis; Isard & Konrad, 

2022) confirmed this observation: the variant TO-WORK3 occurs only four times, while TO-

WORK1 is signed significantly more frequently, with 534 tokens. Notably, TO-WORK3 is 

exclusively found among signers aged between 46 and 61 years (see DGS Corpus: 

https://www.sign-lang.uni-hamburg.de/meinedgs_r4/types/type14994_de.html#type6695) 

Both variants were included to enrich the data. The next step was comparing our sign list to 

the open access online DGS-Corpus (see https://www.sign-lang.uni-hamburg.de/dgs-korpus) 

for number of types and tokens. By accessing the DGS-Corpus for type and token search, we 

checked for variation and chose widely spread variants and types.  

The final list of 351 lexical DGS signs was recorded collectively by the entire research team 

while the two deaf researchers signed each half of the stimuli list. Each recording lasted 3 

https://uni-koeln.sciebo.de/s/cDucqGmg6teiS5d
https://uni-koeln.sciebo.de/s/ksAvDGlFL1GR7Eq
https://uni-koeln.sciebo.de/s/TrZqzWc0XOsDryY
https://uni-koeln.sciebo.de/s/ZpVnmowJzUcSv8Y
https://uni-koeln.sciebo.de/s/0VscQjO1pKLc7MV
https://uni-koeln.sciebo.de/s/oL77MTi1lUHVZlH
https://uni-koeln.sciebo.de/s/KQbSTW9VSRkkgmd
https://uni-koeln.sciebo.de/s/QeHid3NT8VsmxTX
https://uni-koeln.sciebo.de/s/8nnXmuMghpKz4NY
https://uni-koeln.sciebo.de/s/Cxj2nl2QwtfFo1F
https://uni-koeln.sciebo.de/s/9lCE6KWeDSes4CG
https://www.sign-lang.uni-hamburg.de/meinedgs_r4/types/type14994_de.html#type6695
https://www.sign-lang.uni-hamburg.de/meinedgs_r4/types/type13544_de.html
https://www.sign-lang.uni-hamburg.de/meinedgs_r4/types/type13544_de.html
https://www.sign-lang.uni-hamburg.de/meinedgs_r4/types/type14994_de.html#type6695
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seconds per sign, with a resolution of 1080 and 25 frames per second. The 351 signs were 

assigned to three lists with 117 signs each. For the iconicity task, the number of signs was 

higher because each list included nine additional signs. This way, every study participant was 

asked the same nine signs which we could use as reliability items for the study. By doing this, 

we could check for reliability between the lists. The reliability items were selected on the basis 

of a small-scale pre-study that our team conducted in which eight deaf signers who worked as 

DGS lecturers in different parts of Germany and were familiar with scientific concepts like 

iconicity were asked to rate 29 DGS lexical signs. The signs BALL, BANANA, KEY, BUTTERFLY, 

PEN and CRY were selected for high iconicity with a rating value of > 5, and BIRTHDAY, TO LIE, 

GUILTY were selected for low in iconicity with a rating value around 2.  This resulted in nine 

reliability items in total. Figure 1 depicts two signs for each category: low-iconic and high iconic 

signs. 

Figure 1: Reliability items 

 

 Notes from the collaboration - the issue of stimuli articulation  

 
 The selection of the item list was a team effort every step of the way. The team of hearing 

and deaf signers did the stimuli video recording together. We were determined to choose 

https://uni-koeln.sciebo.de/s/6HiAjflnwpkqVRS
https://uni-koeln.sciebo.de/s/V6YkaVHUPIndZ7U
https://uni-koeln.sciebo.de/s/YoqHwzxWHt8xCYr
https://uni-koeln.sciebo.de/s/GTcrrWPoWPRd1L7
https://uni-koeln.sciebo.de/s/LK1c9WnhMRZ5H4U
https://uni-koeln.sciebo.de/s/jwTVwXIYQO5rsGm
https://uni-koeln.sciebo.de/s/miBO1IWXzXxsUNn
https://uni-koeln.sciebo.de/s/ilyBWhKnvVMBhId
https://uni-koeln.sciebo.de/s/Tm1JNAV1bFVIApL
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carefully DGS variants familiar to most regions in Germany. We discussed the importance of 

nonmanual markers for rating sign iconicity. From a perspective of the deaf authors, the 

question was raised what counts towards iconicity in a rating? Is it mostly the manual sign that 

influences the perception of iconicity or is it the manual and the nonmanual features in 

combination? If it is the latter, how much of an effort should we put on the precise and neutral 

articulation of signs for experimental purposes then? We decided to add this exploratory layer 

to the analysis of the study. 

 

Procedure 
 

The study participants were virtually welcomed on the online survey platform SoSci Survey 

(Leiner, 2024) and informed about the study before they provided their consent to participate. 

After consent was given, one task (rating the DGS signs for iconicity or frequency) was 

randomly selected by the platform. The video instructions for the task were presented and 

examples were given. In the following step, the participants were presented with single videos 

from one of the three lists of signs which were randomly selected and the order of each list 

rotated for each participant by the program. Their task was to rate each single video 

accordingly on a Likert-scale (1-7) for about 25 minutes. The set-up was self-paced. Each 

stimuli list was programmed to rotate the order in which the videos were presented among 

participants to counterbalance the effect of possible fatigue during the study. 

After completing the rating, participants were asked about their demographics as well as their 

social and linguistic background. They self-reported on a Likert-scale (1-7) their level of DGS 

proficiency in expressing themselves, in understanding DGS, and their level of proficiency in 

signing one-handed DGS fingerspelling and understanding it. Participants with a self-reported 

level of 3 and lower were cross-checked with the other answers about their background. 

Having high competence in DGS in production and comprehension was an essential criterion, 

so we added another task to control for this. It was checked by asking the participant to type 

the numerals “7 4“ into a blank field, which was a proficiency check task. In the proficiency 

screening video, the participants viewed the instruction exclusively in DGS, with no German 

translation. The number comprehension task was inspired by previous work by Caselli (2017), 

who asked their participants to sign numeral five, verifying comprehension of the task 

instruction. 66.3% of the participants gave the correct answer “7 4“ and another 20.4% 

answered “4 7“ which can still be regarded as correct due to the order of signing numerals in 
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DGS. Other answers were given by 13.3% and encompassed mostly feedback to the study in 

general or particular signs that were regarded as regional variants or not known to the 

individual. Two participants (one in each task) gave incorrect or irrelevant responses, one 

typed “6“ and another one wrote that the “gestures” were interesting „to guess“. Cross-

checking with the self-reported DGS language-proficiency of both participants, the individual 

who answered “6” showed no profile of a non-signer (self-reported DGS level of 6) whereas 

the other person self-reported very low DGS competence and was therefore excluded from 

the sample. 

 

Task 
 

To investigate sign frequency, the participants were asked: ‘Do you use this sign very 

often? Or do you only use a sign very rarely or even never? We would like to know from you. 

How often do you use this sign?’ The task instruction explained the seven answer options 

ranging from “never“ to “very often/daily“. There was an eighth answer option for signaling 

that the sign was unknown to the person. 

For sign iconicity the participants were asked: ‘Does the form of a sign look like what it means? 

Your task is to evaluate how iconic each sign in the video is. In the text, you are to rate each 

sign on a scale from 1 to 7 based on its visual connection to what it represents.’ The task 

instruction explained the scale: 1 meant “The sign has no visual connection to what it 

represents”, 7 meant “The sign has a direct visual connection to what it represents”. There 

was an eighth answer option for cases where the sign was unknown.  

 

Notes from the collaboration: considerations of the task constructs 

The deaf researchers in our team raised concerns that a video-based task instruction may 

increase misunderstandings and the error rate in comparison to live in-person instruction. This 

concern stemmed from different task instructions in different studies on iconicity and 

frequency. (Examples: frequency as how often you see/hear a sign/word versus how often 

you use the sign/word yourself; iconicity as transparency, as imageability etc.) 

We decided that the task instruction for the iconicity task would be elaborated through 

examples with actual photographs of the depicted concept of the sign, i.e., 1) a cake with lit 

candles for one DGS variant of ‘birthday’, 2) drinking out of a cup for ‘to drink’ and 3) bicycle 

leaning against the wall for ‘bicycle’ (https://uni-koeln.sciebo.de/s/MWHHKxrvUpNF1PH).  

https://uni-koeln.sciebo.de/s/MWHHKxrvUpNF1PH
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Research questions 
 

To analyze the data, the following research questions led the investigation: 

Frequency 

1F) How often are certain DGS signs used – sign frequency? 

2F) How reliable are our data compared to other subjective frequency ratings? 

3F) How reliable are subjective frequency ratings compared to objective measures? 

Iconicity  

1I) How iconic do deaf signers rate DGS signs – sign iconicity? 

2I) How reliable are our data compared to other subjective iconicity ratings? 

3I) How to check for reliability across the different study ratings? 

 

Data Analysis 

Frequency  
 

To address research question 1F) the mean per sign as well as the grand mean for sign 

frequency across all signs were calculated.  

The subjective rating (SR) data of this study, subjective ratings A (= SR-A), were compared to 

Trettenbrein et al. (2021), subjective ratings B (= SR-B). We asked, whether these two 

subjective rating studies for DGS show similar patterns of frequency. Since the two rating 

studies did not use identical stimuli or have the same raters, a t-test comparison between 

groups could not be used. A more careful and exploratory approach was chosen.  

Thus, research question 2F) was addressed by calculating the effect size measure Hedges’ g 

for inter-study comparison on rater-level. Reporting and comparing the rating data by only 

comparing the means would limit the analysis. We decided for effect size over mean 

difference comparison because Hedges’ g uses a weighted pooled standard deviation to 

compare different samples as it merges the spread of separate samples into one to describe 

variability (Hedges, 1981). It is preferred over the often-used Cohen’s d when two sample 

groups are significantly different in size, as it is the case for this study. The estimated effect 

size Hedges’ g is interpreted in the same way as Cohen’s d with a low effect of 0.2, > 0.5 

identifying a medium effect and > 0.8 a large effect. 
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Our research team qualitatively examined all signs for phonological and morphological 

differences between SR-A and SR-B, such as different handshape, movement, orientation, 

location, mouthing or mouth gesture, and nonmanual marking. The signs were marked 

accordingly (‘same’ or ‘different’) and calculated as a group factor for comparison with 72 

‘same’ signs and 59 ‘different’ signs of the same lemma. We included both same and different 

sign variants from the same lemma due to exploratory nature of this analytic step.  

Inspired by Fenlon et al. (2014), we were interested in looking beyond the subjective rating 

and compared subjective ratings and objective measures of sign frequency to answer question 

3F). As the objective measure, we used the frequency ratings from the DGS-Corpus project 

data. The DGS-corpus data was searched for the types and tokens that were included as stimuli 

in SR-A and SR-B, using the search software DGS-ANNIS12 (Isard & Konrad, 2022) and the 

annotated open access DGS corpus data, MY DGS-annotated, Release 3 (Konrad et al., 2020). 

A ratio was calculated for each SR-A and SR-B token based on the number of tokens belonging 

to a type within the DGS-corpus. For instance, SR-A type EVENING2, with 205 tokens, was 

divided by the overall 262 tokens for EVENING in the DGS corpus, and SR-B type EVENING1, 

with 53 tokens, was divided by the overall 262 tokens in the DGS corpus. This way we 

calculated a measure of relative frequency, ranging from 0 to 1, which displayed that the 

closer the ratio was to 1 the more frequently used was the token in the natural language data 

resource, the DGS-Corpus project data. 

Pearson’s and Spearman’s correlations were performed between SR-A and SR-B, and between 

subjective and objective measures. 

 

Iconicity 
 
The data analysis for sign iconicity addressed the research questions 1I), how iconic do deaf 

signers rate DGS signs?, 2I) how reliable are our data compared to other subjective iconicity 

ratings?, and 3I) how to check for reliability among the different participant groups? 

To address 1I), we calculated the mean iconicity rating per sign (based on a 7-point Likert 

scale) as well as the grand mean across all signs.  

2I) was assessed the same way as the frequency rating data, using Hedges’ g on rater-level 

between SR-A and SR-B. For 3I) we looked for agreement between the small-scale pre-study 

 
12 “ANNIS is an open source, browser-based search and visualization architecture for multi-layer corpora”: 
https://dock.fdm.uni-hamburg.de/meinedgs/ (accessed 22.09.2025) 

https://dock.fdm.uni-hamburg.de/meinedgs/
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data (n = 8) and the SR-A study data (n = 48). We compared the ratings from the eight pre-

raters for each of the nine reliability signs to the ratings from our study participants for those 

same nine signs. We assessed the items through the mean difference for each of the nine 

items across subjects between groups.  

For all data analysis, SPSS version 29 (IBM Corp, 2023) was used for calculations and R (R Core 

Team, 2020), package ggplot (Wickham, 2016), for data visualization. 

 

RESULTS 

Frequency  
 

For 1F), mean sign frequency data are displayed in Figure 2. The full data is shared in the 

supplementary material in Table Y. The results are plotted from low (1 = “never“) to high (7 = 

“very often/daily“). The 347 signs had a grand frequency mean of 4.5 (SD = 1) and were 

normally distributed. The signs PILLOW and METAPHOR were the lowest rated signs, meaning 

the least frequently used signs from our data set, with a mean of 1.9 (SD = 1.2, range 1-4) for 

PILLOW and M = 2 (SD = 1.5, range 1-6) for METAPHOR. The signs TO EAT and WHAT were 

rated as the most frequently used signs from our data set, with a mean of 6.6 (SD = 0.6, range 

5-7) for TO EAT and M = 6.8 (SD = 0.4, range 6-7) for WHAT.  

Figure 2: Histogram of sign frequency from SR-A all participants and all signs 

 

About 2F), the 131 overlapping lemmas of the SR-A, our original data collected within this 

study, and SR-B, Trettenbrein et al. (2021)’ study were included to investigate reliability in the 

Sign frequency
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https://uni-koeln.sciebo.de/s/L5kT0M3piI5TBFt
https://uni-koeln.sciebo.de/s/Qa8ghyeGtKKuGxD
https://uni-koeln.sciebo.de/s/L5kT0M3piI5TBFt
https://uni-koeln.sciebo.de/s/Qa8ghyeGtKKuGxD
https://uni-koeln.sciebo.de/s/cDNaAevkkV1FJEA
https://uni-koeln.sciebo.de/s/4JqCMW3YIteYSVX
https://uni-koeln.sciebo.de/s/cDNaAevkkV1FJEA
https://uni-koeln.sciebo.de/s/4JqCMW3YIteYSVX
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frequency ratings. The ratings for the overlapping items were normally distributed with a SR-

A mean = 4.8 (SD = 1) and a SR-B mean = 4.9 (SD = 1).  

The qualitative phonological and morphological similarity analysis revealed that 45% (n = 59) 

of the overlapping lemmas corresponded to different signs in each study while 55% (n = 72) 

corresponded to the same sign.  

 

For the inter-study comparison between SR-A and SR-B, we report corrected effect size 

Hedges’ g. The full table is available in the supplementary material, Table X, including mean 

difference and corrected effect size. Figure 3 shows all lemmas grouped into different or same 

sign with Hedges’ g. The dotted black line shows the 0.5 threshold of a medium effect (Cohen, 

1977) and the bars display the confidence intervals, facilitating a more precise effect size 

interpretation. A negative Hedges’ g reveals a higher frequency rating value on the SR-B data 

by Trettenbrein et al. (2021) and a positive Hedges’ g reveals a higher frequency rating value 

of the SR-A data, that was collected by our team. 

The data show quantitively larger effects for the group of lemmas with different signs across 

the two studies and wider deviation of the data points, which was to be expected. This 

indicates that participants rate the actual sign variant and not the lemma. As for the threshold 

of 0.5 for a medium discrepancy between the two SR studies, an equal number of signs 

(whether the signs were the same or different) showed medium and large effects. The largest 

rating discrepancies, indicated by the Hedges’ g, of different and same signs of the same 

signified word of g > 0.6/-0.6 are presented in Table 2. Considering the confidence intervals, a 

significant difference between the two subjective rating data can be assumed for these signs.  

Table 2: Hedges’ g for indicating discrepancies between SR-A and SR-B frequency ratings 

Different sign* Hedges’ g 95% CI [LL, UL] Same sign* Hedges’ g 95% CI [LL, UL] 

bed -1.36 [-2.02, -0.69] simple -1.14 [-1.77, -0.5] 

watch 1.12 [0.49, 1.74] to decide -0.72 [-1.33, -0.11] 

horrible 0.98 [0.34, 1.62] gossip -0.72 [-1.31, -0.12] 

mother -0.9 [-1.5, -0.28] mouse 0.69 [0.09, 1.28] 

new -0.67 [-1.29, -0.05] to dive 0.66 [0.05, 1.27] 

to check -0.65 [-1.26, -0.05]    

interpreter -0.65 [-1.25, -0.04]    

*Lemmas of same or different sign variants 
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Figure 3: Hedges’ g of sign frequency between SR-A and SR-B 

 

 

About 3F), the analysis of the relative frequency values from the two subjective measures, SR-

A and SR-B were compared with the objective measure extracted from the DGS-Corpus to 

provide additional insights into the data. A full display of the relative frequency values is seen 

in the supplementary material, Table X.  

A significant Pearson correlation of r(130) = .79, p < .001, 95% CI [0.71, 0.84] showed a medium 

strong agreement between the two subjective rating data sets. To compare the objective 

measures and the subjective ratings, the earlier introduced relative frequency value (the 

calculation of the number of tokens of the used variant divided by the total number tokens of 

that lemma) was interpreted. For both SR-A and SR-B, the relative frequency value was not 

normally distributed and the assumption of linearity was not violated. For SR-B and the DGS 

corpus data, no significant correlation was found with Spearman correlation coefficients for 

SR-B r = .13, p = .16. But the SR-A data showed a significant yet small correlation r = .25, p = 

.005 between the subjective rating data from both studies and the objective measure. This 

means that the higher a sign was rated, the more frequent the sign was used in the DGS-

Corpus. 
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Figure 4: Histogram of sign iconicity from SR-A all participants and all signs 

 

 

 

Iconicity  
 
For 1I), mean sign iconicity data are displayed in Figure 3. The full data is shared in the 

supplementary material in Table Z. The results are plotted from low to high sign iconicity. The 

351 signs had a grand iconicity rating mean of 5.8 (SD = 0.7) and the ratings were normally 

distributed. The signs FACETIME and SILVER were the lowest rated signs, meaning the least 

iconic signs from our data set, with a mean of 2.9 (SD = 2.1) for FACETIME and M = 3 (SD = 1.6) 

for SILVER. With a mean value of 3.5, FEBRUARY (SD = 2.6), PILLOW (SD = 2) and METAPHOR 

(SD = 1.8) were rated the lowest in iconicity. The large standard deviation among the signs 

showed however the wide range of the data and possible incongruence between raters. The 

signs TO COOK, HOUSE and VIOLIN were rated by all raters with a 7, the highest value, followed 

by BALL (mean = 6.9, SD = 0.2), and TO EAT and ICE-CREAM, both rated with a mean of 6.9 (SD 

= 0.3) with smaller deviation within the data. In Figure 5, screenshots of one of the lowest 

rated signs, SILVER, and VIOLIN, as one of the highest rated signs in iconicity are presented. 
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https://uni-koeln.sciebo.de/s/Leq6cnxm2HjZD1f
https://uni-koeln.sciebo.de/s/sYlkhNrPSvhyyuF
https://uni-koeln.sciebo.de/s/Leq6cnxm2HjZD1f
https://uni-koeln.sciebo.de/s/sYlkhNrPSvhyyuF
https://uni-koeln.sciebo.de/s/NXCtUbDDxisujHr
https://uni-koeln.sciebo.de/s/L5kT0M3piI5TBFt
https://uni-koeln.sciebo.de/s/Qa8ghyeGtKKuGxD
https://uni-koeln.sciebo.de/s/rohB4BgvWmQ3QW0
https://uni-koeln.sciebo.de/s/yamcBO7xmflj741
https://uni-koeln.sciebo.de/s/PFnSYDUCh6B2FpR
https://uni-koeln.sciebo.de/s/cDNaAevkkV1FJEA
https://uni-koeln.sciebo.de/s/O4ttLkoSDFhLkuG
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Figure 5: Highest and lowest rated DGS signs in sign iconicity 

 

 

Concerning 2I), the overlap between SR-A and SR-B on sign iconicity consisted of 136 lemmas. 

Both overlapping data sets were normally distributed with a SR-A mean = 5.9 (SD = 0.7) and a 

SR-B mean = 5.4 (SD = 1).  

The same groupings into same or different sign as for the frequency analysis were applied. 

The corrected effect size is reported in Figure 7 below and Table X (supplementary material), 

showing that the SR-B study iconicity ratings were higher. The data deviates more strongly in 

the group of different signs, which would be expected in the context of the form-meaning 

relation of sign iconicity. This points to participants rating the iconicity of the actual sign 

variant and not of the lemma. The large difference between the ratings for the signs for BOY 

with a Hedges’g of 1.03 95% CI [1.67, 0.37] is still an interesting example for future follow-up 

investigations. Less expected were the medium and large effects (g > 0.5) in the group of same 

sign. A medium to large positive Hedges’ g, higher than 0.6, with higher rating values for 

iconicity in SR-B, were found for TO SUMMARIZE13 (g = 0.75, 95% CI [1.36, 0.11], YESTERDAY 

(g = 0.74, 95% CI [1.36, 0.12], TO COOK (g = 0.69, 95% CI [1.31, 0.07] and TO TEACH (g = 0.62, 

95% CI [1.21, 0.01]. A medium to large negative Hedges’ g, higher than -0.6, with higher rating 

values for iconicity in SR-A, were found for AIRPLANE (g = -0.71, 95% CI [-0.1, -1.31], TO SLEEP 

(g = -0.64, 95% CI [-0.02, -1.25] and DUCK (g = -0.62, 95% CI [-0.01, -1.22]. 

In a post-hoc qualitative analysis of the signs that we categorized a priori as being ‘same’, we 

looked for the slightest differences in articulation to explain the statistical differences.  

For DUCK, the only difference between the two study data sets was that the mouthing was 

well visible in SR-B while the mouthing was covered by the signing hand in SR-A. Since lexical 

 
13 The hyperlinks present the SR-A sign variant of this comparison. 

https://uni-koeln.sciebo.de/s/TqnElB2qmx6Nz2L
https://uni-koeln.sciebo.de/s/NgEWHo9qrpHdsdO
https://uni-koeln.sciebo.de/s/rohB4BgvWmQ3QW0
https://uni-koeln.sciebo.de/s/ozBBjc4PJBPhNBr
https://uni-koeln.sciebo.de/s/1uEKg1WXNa4Nas3
https://uni-koeln.sciebo.de/s/vr8NOtOpNmWmiaH
https://uni-koeln.sciebo.de/s/KxoUDpcncTvToAd
https://uni-koeln.sciebo.de/s/KxoUDpcncTvToAd
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sign information is provided through mouth actions (Mohr, 2014; Pfau & Quer, 2010) and 

meaning is facilitated (Perniss et al., 2020), the impact of covered mouthings for subjective 

judgments (showing lower iconicity ratings), opens a new path for investigation which is 

beyond the scope of this study. Interestingly, AIRPLANE and TO SLEEP were both more visually 

and gesturally motivated in the sign variant in SR-B. One could argue that the more gestural-

based use of a two-handed sign and closed eyes for TO SLEEP may raise the perception of sign 

iconicity. The same goes for AIRPLANE, where the SR-B sign depicts a steeply departing 

airplane, while the SR-A sign was less depicting in this way. For the two signs, the frequency 

ratings were similar, with higher and more distributed data in Trettenbrein et al. (2021)’s 

study: SR-A: mean = 4.6, SD = 1.1; SR-B: mean = 5, SD = 1.7. All details are displayed in Table X 

in the supplementary material. The SR-A sign AIRPLANE, of our data, is displayed in Figure 6. 

 

Figure 6: Stimuli item AIRPLANE 

 

 

Lastly, the difference in data mean and deviation found in the compared ratings for the two 

different signs for BOY suggests an association with sign frequency. The SR-A sign had a 

relative frequency value of .69 with a mean frequency of 5.1 compared to the SR-B sign for 

BOY with a mean of 3.9 and no corresponding sign in the DGS-corpus (meaning a relative 

frequency value of 0). This study’s original data (SR-A) showed a small yet significant Pearson 

correlation of r(345) =.21, p < .001, 95% CI [0.11, 0.31] between sign frequency and sign 

iconicity data. 

 

 

 

 

https://uni-koeln.sciebo.de/s/1uEKg1WXNa4Nas3
https://uni-koeln.sciebo.de/s/vr8NOtOpNmWmiaH
https://uni-koeln.sciebo.de/s/vr8NOtOpNmWmiaH
https://uni-koeln.sciebo.de/s/1uEKg1WXNa4Nas3
https://uni-koeln.sciebo.de/s/rZDMPBBizklPDQn
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Figure 7: Hedge’ g of sign iconicity between SR-A and SR-B 

 

 

About 3I), the comparison between the pre-study and the ratings from our participants 

assessed the reliability of the individual ratings, answering 2I). The items which were classified 

as high in iconicity based on the pre-study data from 8 raters were also rated as highly iconic 

by the study rating participants (n = 48) with means higher than six; BUTTERFLY (mean = 6.7, 

SD = 0.7), KEY (mean = 6.8, SD = 0.6), PEN (mean = 6.6, SD = 0.7), TO CRY (mean = 6.7, SD = 

0.8), BALL (mean = 6.9, SD = 0.3) and BANANA (mean = 6.7, SD = 0.7). The results for mean 

difference remained within a band between -1 and 1, meaning not more than one rating unit 

difference, as displayed in Figure 8. We therefore saw no difference between groups. 
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Figure 8: Mean difference of sign iconicity ratings from the pre-study and the study participants 

for the reliability items  

 

 

The group comparison showed negative effect size Hedges’ g across almost all items, which 

translates as lower rating values in the pre-study ratings across seven of the nine items. This 

effect was also found for the items that were low in iconicity, for which the study participants 

showed a medium mean; TO LIE (mean = 4.1, SD = 2.3), GUILTY (mean = 4.7, SD = 2.4) and 

BIRTHDAY (mean = 4.4, SD = 2.5). The low rating value from the pre-study could not be 

confirmed by the study participants’ ratings. A full display of the corrected effect size is 

presented in Figure 9. 

 

 

 

 

 

 

 

https://uni-koeln.sciebo.de/s/ilyBWhKnvVMBhId
https://uni-koeln.sciebo.de/s/Tm1JNAV1bFVIApL
https://uni-koeln.sciebo.de/s/miBO1IWXzXxsUNn
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Figure 9: Hedge’ g of sign iconicity of the reliability items from the pre-study and study 

participants’ ratings 

 

 

Table 3: Pre-study and study participants' iconicity ratings of reliability items 
Sign pre-

stud
y_N 

rating_
N 

pre-
study_
mean 

pre-
study_

sd 

rating_
mean 

rating
_sd 

Hedges 
g_RI 

95% CI 
Lower 
Limit 

95% CI 
Upper 
Limit 

Mean 
difference
_RI 

95% CI 
Lower 
Limit 

95% CI 
Upper 
Limit 

TO_LIE 7 46 2.14 1.345 4.07 2.294 
-0.859 -1.656 -0.055 -1.922 -3.717 -0.128 

KEY 8 48 6.00 0.926 6.75 0.601 
-1.133 -1.897 -0.36 -0.75 -1.25 -0.25 

BUTTERFLY 8 48 6.50 0.535 6.69 0.689 
-0.276 -1.014 0.466 -0.188 -0.701 0.326 

GUILTY 6 46 2.00 1.549 4.67 2.395 
-1.133 -1.994 -0.261 -2.674 -4.7 -0.648 

PEN 8 48 5.88 0.835 6.60 0.736 
-0.959 -1.715 -0.195 -0.729 -1.303 -0.155 

TO_CRY 8 48 6.75 0.463 6.71 0.771 
0.056 -0.683 0.794 0.042 -0.523 0.607 

BIRTHDAY 7 47 2.14 1.952 4.43 2.491 
-0.924 -1.722 -0.117 -2.283 -4.262 -0.303 

BALL 8 48 6.88 0.354 6.94 0.245 
-0.236 -0.974 0.505 -0.063 -0.263 0.138 

BANANA 7 48 6.71 0.488 6.71 0.651 
0.009 -0.772 0.791 0.006 -0.509 0.521 
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DISCUSSION 

 

The present study enriches the sign iconicity and sign frequency psycholinguistic norms data 

base for DGS. We present new empirical data which we triangulated with existing DGS rating 

data and DGS-Corpus data. We addressed the issue of the reliability of subjective rating norms 

in order to better understand the use of psycholinguistic norms from different sources and to 

discuss issues of validity in online studies. 

 

Main results 
 

Our data was collected with an online survey and recruited a diverse participant sample. Our 

data set was compared to the psycholinguistic DGS norms from Trettenbrein et al. (2021). This 

comparison revealed both consistencies and differences, prompting further exploration of the 

data sets and studies. 

The two compared study samples exhibit differences in participants demographics, which 

highlights the potential for supplementing studies to build larger, more comprehensive 

databases (ASL-LEX 2.0: Sehyr et al., 2021; DGS-LEX: Trettenbrein et al., 2024). Our study’s 

original main aim was to recruit individuals over 50 years of age, because they are less 

represented in psycholinguistic research. Yet the importance of collecting linguistic as well as 

psycholinguistic norms for this population in ageing societies increases. While we reached only 

a few people above 60 years of age (14% in total), 69% of the sample for the frequency task 

and 72,5% for the iconicity task were between 31 and 60 years. A slightly younger sample with 

approximately 68% between 28 and 53 years of age was reported in Trettenbrein et al. (2021), 

and an even younger sample was recruited for the initial ASL-LEX study (Caselli et al., 2017). A 

similar age distribution is found in a more recent study, which included DGS iconicity ratings 

(Ortega et al., 2025) from a group with an age range of 19-60 years. The ASL-LEX 2.0 project 

(Sehyr et al., 2021) did include a wider participant age distribution. Interestingly, deaf signers 

over the age of 70 were not recruited in any of the cited studies. In our study, we faced the 

same challenges and would still argue that experimental sign language research in general 

would benefit from more age-inclusive recruitment to inform studies relating to age-sensitive 

topics.  
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When we compared the two studies in terms of regional distribution, an interesting pattern 

showed up. In our study, most participants stated their location to be in the western (52%) 

and southern (22%) regions of Germany, with only a quarter from the northern (17%) and 

eastern (8%) regions. In the study by Trettenbrein et al. (2021), the participants were 

concentrated in the northern (40%), eastern (40%), and southern region (20%). We regard this 

supplementary pattern in demographics as a strengthening factor of combining subjective 

ratings to establish norms of all regions.  

With regard to the actual rating results, the comparison between our study and Trettenbrein 

et al.’s, revealed a fair amount of overlap in rating results, meaning that the ratings of both 

DGS studies dmeonstrated similar answers. Both sign frequency and sign iconicity ratings had 

very similar means and standard deviations and produced a skew towards higher iconicity 

ratings. These findings support the pattern of higher iconicity ratings for DGS, even in 

comparison to other sign languages (Fuks, 2023; Occhino et al., 2017, Ortega et al., 2025; 

Trettenbrein et al., 2021), even though data on American Sign Language is inconclusive with a 

study reporting lower iconicity ratings for ASL compared to DGS (Sehyr & Villwock, 2022).  

Intrigued by the rating differences between studies, our post-hoc qualitative analysis of the 

phonological properties of the investigated signs raised new questions around the importance 

of mouthing and phonological features in DGS sign iconicity evaluation. The fact that mouthing 

is a reliable cue for meaning (Perniss et al., 2020) underlines the importance of the use of 

mouthing in creating stimuli and the influence that mouthing has on the comprehension and the 

perception of the sign. Perniss et al. (2020) found that mouthings did create incongruence 

costs when an image and the presented sign had the incorrect mouthing. A mismatch in the 

manual features produced significantly higher costs though. We therefore examined those 

signs for which we found a difference in the ratings between studies, such as the instance in 

which the sign for DUCK where the mouthing was covered produced lower iconicity ratings 

than when the mouthing was visible. The observed differences in gestural degree in the signs 

TO SLEEP and AIRPLANE across both studies warrant further investigation within the frame 

chosen by Ortega et al. (2025). Their data clearly demonstrated an effect of the strategy used 

to express iconicity. This could explain some of the reported cross-study rating differences in 

our study but would need further investigation. 

To get a clearer picture of our data, objective measures from corpus-based data deepened the 

analyses and showed a significant correlation with our data set in terms of sign frequency. 
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The strong correlation between the two studies SR-A and SR-B for sign frequency rating 

congruence of .79 (p < .001) strengthens both compared data sets of psycholinguistic 

subjective ratings. After discussing the results and focusing on the matter of “what” was 

investigated, we now shift to the “how”, discussing the study approach and issues of reliability 

and validity in rating studies. 

 

The matter of reliability in subjective rating studies 
 

Subjective rating data, particularly if collected online, presented challenges in our study. At 

different stages throughout the study, we added reliability items to strengthen the study with 

very different outcomes: i) assessing signed task comprehension in DGS for general 

background check of the sample, ii) “reliability items” added for the iconicity task and iii) a 

“relative frequency value” for the frequency task. i) The inclusion or exclusion of participants 

through the correct or incorrect response to screening question “type 7 4“, strengthened our 

understanding of the participants’sample. However, the proportion of 13.3% alternative 

responses (i.e., general feedback, “6” and the removed participant who indicated that the 

“gestures” where interesting “to guess”)  to that question showed a susceptibility to errors. 

Therefore, future studies may benefit from looking into options of checking inclusion of 

signers into sign language studies if those are anonymous online studies.  

ii) To check reliability across all iconicity raters, nine reliability items were added to control 

the iconicity task. The ratings from the pre-study and the study ratings produced congruency 

for the highly iconic signs but not for the low iconic signs. With a grand mean iconicity rating 

of 5.8 across all signs, it would seem that, overall, the study participants’ rating results 

revealed a tendency for high iconicity ratings throughout the stimuli lists. An examination of 

the ratings for the reliability items hint at a possible explanation for this finding and a take-

away for future studies. The eight raters of the pre-study were a well-informed group of DGS 

educators who have had professional meta-linguistic training and awareness of the concept 

which they had to rate. Thus, they used the full range 1-7 for their ratings of sign iconicity. The 

study participants revealed a different rating behavior, which supports the impact of language 

experience (Occhino et al., 2017) and linguistic knowledge (Ortega et a., 2025) on evaluating 

a concept like sign iconicity. 

The reliability control measure may be misleading in the analysis. However, due to the 

anonymous online study design, we interpret the results from the items, decided on as 
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‘reliability items’ based on the pre-study ratings, carefully and would not recommend to 

exclude someone from the study based on a diverting rating response. It may well be that the 

task itself was perceived differently and may have elicited different or incorrect answers. 

A third layer of reliability check was applied to the frequency analysis iii). The significant 

correlation between the subjective measure from our study, and the objective measure 

through the proposed ‘relative frequency value’, strengthens the reliability of our data. This 

correlation was not found for the Trettenbrein et al. (2021) data. Regional variation might 

explain this difference, since our data was collected online, accessible from across Germany 

and showed a bias mostly for western regions where many deaf signers have gone to school, 

while Trettenbrein et al. (2021) recruited participants mostly from eastern and northern 

regions of Germany. Since the relative frequency value is a novel measure and highly 

dependent on the objective measure, the DGS-corpus data in this case, a cautious 

interpretation is recommended. One might raise the question of data quality of the measures, 

and one might criticize the computation of the measuring variable itself. The proposal of 

triangulating subjective rating data with objective measures has been proven to be a reliable 

source of psycholinguistic knowledge about sign frequency (Johnston, 2012; Fenlon et al., 

2014). We therefore align with Fenlon et al. (2014) and encourage future studies on sign 

frequency in language studies to consider measure triangulation to strengthen the reliability 

of norming data.  

 

Limitations 
 

Despite meticulous considerations, limitations are unpreventable. The small sample size 

reduces the representability of the data. The online design may have limited participant 

recruitment. Also, we saw the risk of study participants not fully understanding the task by 

themselves if no live clarification was available. Direct live interaction in sign language would 

maximize understanding of the task at hand and strengthens validity. Consequently, we 

expected more errors and misunderstandings than the data indicated. The resulting 

correlations of our data with SR-B data and the corpus data (‘relative frequency value’) 

pointing otherwise. 

Our initial intention was to include deaf signers over the age of 50. However, only very few 

individuals of higher age participated in the study. We assume that an online study may pose 

a higher barrier for older age groups, which would be different in a face-to-face study design. 
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Specific for online studies like ours is that one first needs to know about the study, which was 

advertised online due to the circumstances during the COVID pandemic, then one needs a 

technical set up to participate online. This requires a certain amount of technological affinity 

that is certainly given for most younger people in our digital world but less so for older cohorts 

(Lee et al., 2019). 

 

Reflections on the collaborative process - which language first and other 

take aways 
 

Lastly, we offer our reflections on the collaboration in the team and the challenges that we 

faced. Over the course of this project, we worked collaboratively on every step of the study. 

This meant a lot of communication and messaging. We found ways of video messaging for 

short direct communication feasible, especially when we discussed our signed data. However, 

since most research relies on written documents, the concern about which language leads the 

project arose. In a deaf and hearing research team in which hardly any language barrier is 

perceived by the team members, the common language for co-working is the common sign 

language. Written communication however is a must for documentation and messaging via 

email. However, if the study is about a sign language and the language of instruction to the 

participants is a sign language, will the study be designed sign language first? Meaning, is the 

first language in which the study is conducted a sign language or not? In research studies in 

Germany, this may differ in other countries, all information needs to be available in written 

form for different purposes: a) to search ethical approval by the responsible ethical 

committee, b) to give out information about the study to the participants and c) to give 

informed consent. For a) even the task instructions need to be in written form. How does this 

obligatory written form impact the formulation of the equivalent text in sign language? We 

tried to translate the task instructions from DGS to written German and not the other way 

around. This came with challenges. To give an example, the ethical committee required the 

informed consent form to follow standardized wording, which was evaluated by the deaf 

researchers as quite abstract for those of our deaf participants who are seldom in contact with 

research studies. We wondered how other research teams have approached this issue for 

their projects. The detailed task instructions can be found in the supplementary material in 

DGS and written German. 
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Over the course of the collaboration, we valued full transparency to ensure that we all had 

the same information and state of knowledge about the project. At the end of the project, we 

took the time to evaluate the collaborative process and to practice open and constructive 

communication. 

 

Future research  
 

The exploratory analysis of comparing the signs at the phonological and morphological level 

across studies may be encouraging for future research endeavors. Study replications and 

enlarging data bases are essential in the field of sign language research, where so many 

scientific questions remain to be answered. The question of the impact of nonmanual 

articulators and mouthings for iconic ratings requires further research. The relative frequency 

value can be seen as a variable of exploration to triangulate different measures of frequency 

and may encourage others in the field to elaborate on the idea. In general, this study raised 

the question how we define rating differences across rating studies which could be explored 

in future studies and would enrich the discussion. 

 

Conclusion 

 

Comparisons between data sets both challenge the individual study data and enhance 

replicability in sciences.  

This study contributes to the existing psycholinguistic norming data on DGS and revealed both 

differences between data sets as well as reliable overlap. Regional variation may be one factor 

influencing the outcome of the ratings. Nonmanual information in the video stimuli seems to 

be another. A future resource for further investigation will be the project DGS-LEX 

(Trettenbrein et al., 2024) in which different DGS data sets are linked (comparable to the ASL-

LEX 2.0: Sehyr et al., 2021), facilitating comparison across and use of the data sets. We 

encourage a conscious approach to linking different data sets to establish a valid data base for 

future applications.  

The study documents transparently the research process in detail and may provide orientation 

to future researchers and students in their research. However, the documented process shall 

not be understood as an ideal way of collaboration between deaf and hearing researchers, 
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more shall it encourage a process of reflection about how we, deaf and hearing researchers, 

actually work together in the field and what participation actually means in the investigation 

of sign languages. 

 

Funding 

No funding. 

 

 

Conflict of Interest 

None to declare.  

 

Acknowledgements 

The authors of this paper thank all study participants who took the time and effort to support 

this research endeavor. Thank you to Simon Tenbrink for supporting the first steps of stimuli 

selection, to Daniela Keller for statistical support, to Wolfgang Mann for his comments on the 

first draft and to Pamela Perniss for her advice on reliability items in iconicity ratings and her 

support of the study. And we thank two anonymous reviewers for their comments on an 

earlier version of the manuscript. 

 

REFERENCES 

 

Atkinson, J., Denmark, T., Marshall, J., Mummery, C., & Woll, B. 2015. Detecting Cognitive 

Impairment and Dementia in Deaf People: The British Sign Language Cognitive Screening 

Test. Archives of Clinical Neuropsychology 30(7): 694–711. 

https://doi.org/10.1093/arclin/acv042 

Arnstein, S. 1969. A Ladder of Citizen Participation. Journal of the American Institute of 

Planners No. 4: 216-224. 
 

Beal, J. S., & Faniel, K. 2018. Hearing L2 Sign Language Learners: How Do They Perform on ASL 

Phonological Fluency? Sign Language Studies 19(2): 204–224. 

https://doi.org/10.1353/sls.2018.0032 

https://doi.org/10.1093/arclin/acv042
https://doi.org/10.1353/sls.2018.0032


132 

 

Bosworth R.G & Dobkins K.R. 2002. The effect of spatial attention on motion processing in deaf 

signers, hearing signers, and hearing nonsigners. Brain and Cognition 4: 152–169. 

Caselli, N., Occhino, C., Artacho, B., Savakis, A., & Dye, M. 2022. Perceptual optimization of 

language: Evidence from American Sign Language. Cognition 224: 105040. 

https://doi.org/10.1016/j.cognition.2022.105040 

Caselli, N. K., Emmorey, K., & Cohen-Goldberg, A. M. 2021. The signed mental lexicon: Effects of 

phonological neighborhood density, iconicity, and childhood language experience. Journal of 

Memory and Language 121: 104282. https://doi.org/10.1016/j.jml.2021.104282 

Caselli, N. K., & Pyers, J. E. 2017. The road to language learning is not entirely iconic: Iconicity, 

neighborhood density, and frequency facilitate acquisition of sign language. Psychological 

Science 28: 979–987. 

Caselli, N., Sevcikova Sehyr, Z., Cohen-Goldberg, A. M., & Emmorey, K. 2017. ASL-LEX: A lexical 

database of American Sign Language. Behavior Research Methods 49(2): 784-801. 

doi:10.3758/s13428-016-0742-0  

Cohen, J. 1977. Statistical power analysis for the behavioral sciences. Routledge. 

Cornwall, A., & Jewkes, R. 1995. What is participatory research? Social Science & Medicine 41(12): 

1667–1676. https://doi.org/10.1016/0277-9536(95)00127-s 

Denmark, T., Marshall, J., Mummery, C., Roy, P., Woll, B., & Atkinson, J. 2016. Detecting memory 

impairment in deaf people: A new test of verbal learning and memory in British Sign 

Language. Archives of Clinical Neuropsychology 31(8): 855–867. 

Ensuring deaf access in science. 2023. Nat Rev Mater 8, 635. https://doi.org/10.1038/s41578-

023-00604-7  

https://doi.org/10.1016/j.cognition.2022.105040
https://doi.org/10.1016/j.jml.2021.104282
https://doi.org/10.1016/0277-9536(95)00127-s


133 

 

Fenlon, J., Schembri, A., Rentelis, R., Vinson, D., & Cormier, K. 2014. Using conversational data to 

determine lexical frequency in British Sign Language: The influence of text type. Lingua 143: 

187–202. https://doi.org/10.1016/j.lingua.2014.02.003 

Fuks, O. 2023. Iconicity perception under the lens of iconicity rating and transparency tasks in 

Israeli Sign Language (ISL). Sign Language Studies, 24(1), 46–92. https://doi.org/10.1353/ 

sls.2023.a912330  

Gutiérrez-Sigut, E., Costello, B., Baus, C., & Carreiras, M. 2016. LSE-Sign: A lexical 

database for Spanish Sign Language. Behavior Research Methods 48(1): 123–137. 

https://doi.org/10.3758/s13428-014-0560-1 

Hedges, L.V. 1981, Distribution Theory for Glass's Estimator of Effect Size and Related 

Estimators", Journal of Educational Statistics, 6(2): 107-128. 

IBM Corp. 2023. IBM SPSS Statistics for Windows, Version 29.0.2.0 Armonk, NY: IBM Corp 

Isard, A., & Konrad, R. 2022. MY DGS – ANNIS: ANNIS and the Public DGS Corpus. Proceedings of 

the 10th Workshop on the Representation and Processing of Sign Languages (sign-

lang@LREC 2022): 73–79. 

Johnston, T. (2012). Lexical Frequency in Sign Languages. Journal of Deaf Studies and Deaf 

Education 17(2): 163–193. https://doi.org/10.1093/deafed/enr036 

Konrad, R., Hanke, T., Langer, G., Blanck, D., Bleicken, J., Hofmann, I., Jeziorski, O., König, L., 

König, S., Nishio, R., Regen, A., Salden, U., Wagner, S., Worseck, S., Böse, O., Jahn, E., 

Schulder, M. 2020. MEINE DGS – annotiert. Öffentliches Korpus der Deutschen 

Gebärdensprache, 3. Release / MY DGS – annotated. Public Corpus of German Sign 

Language, 3rd release [Dataset]. Universität Hamburg. https://doi.org/10.25592/dgs.corpus-

3.0 

https://doi.org/10.1016/j.lingua.2014.02.003
https://doi.org/10.3758/s13428-014-0560-1
https://doi.org/10.1093/deafed/enr036
https://doi.org/10.25592/dgs.corpus-3.0
https://doi.org/10.25592/dgs.corpus-3.0


134 

 

Lee, C. C., Czaja, S. J., Moxley, J. H., Sharit, J., Boot, W. R., Charness, N., & Rogers, W. A. 2019. 

Attitudes Toward Computers Across Adulthood From 1994 to 2013. The Gerontologist 59(1): 

22–33. https://doi.org/10.1093/geront/gny081 

Leiner, D. J. 2024. SoSci Survey (Version 3.5.02) [Computer software]. Available at 

https://www.soscisurvey.de 

Mayberry, R. I., Hall, M. L., & Zvaigzne, M. 2014. Subjective frequency ratings for 432 

ASL signs. Behavior Research Methods 46(2): 526–539. 

https://doi.org/10.3758/s13428-013-0370-x 

McKee, D., Kennedy, G., 2006. The distribution of signs in New Zealand Sign Language. Sign 

Language Studies 6, 372-390. 

Mohr, S. 2014. Mouth Actions in Sign Languages: An Empirical Study of Irish Sign Language. 

Berlin, Boston: De Gruyter Mouton. https://doi.org/10.1515/9781614514978 

Morford, J.P., MacFarlane, J., 2003. Frequency characteristics of American Sign Language. Sign 

Language Studies 3: 213-225. 

McKee, D., Kennedy, G., 2006. The distribution of signs in New Zealand Sign Language. Sign 

Language Studies 6: 372-390. 

Morgan, H. E., Sandler, W., Stamp, R., & Novogrodsky, R. 2022. ISL-LEX v.1: An Online 

Lexical Resource of Israeli Sign Language. In Proceedings of the LREC2022 10th Workshop on 

the Representation and Processing of Sign Languages: Multilingual Sign Language Resources, 

eds. E. Efthimiou, S.-E. Fotinea, T. Hanke, J. A. Hochgesang, J. Kristoffersen, J. Mesch, & M. 

Schulder, 148–153. European Language Resources Association (ELRA). https://www.sign-

lang.uni-hamburg.de/lrec/pub/22019.pdf 

Neville, H.J., Lawson, D.S. 1987. Attention to central and peripheral visual space in a movement 

detection task: an event related potential and behavioral study: II. Congenitally deaf 

adults. Brain Research 405: 268–283. 

https://doi.org/10.1093/geront/gny081
https://www.soscisurvey.de/
https://doi.org/10.3758/s13428-013-0370-x
https://doi.org/10.1515/9781614514978
https://www.sign-lang.uni-hamburg.de/lrec/pub/22019.pdf
https://www.sign-lang.uni-hamburg.de/lrec/pub/22019.pdf


135 

 

Occhino, C., Anible, B., Wilkinson, E., & Morford, J. P. 2017. Iconicity is in the eye of the beholder: 

How language experience affects perceived iconicity. Gesture 16(1): 100–126. 

https://doi.org/10.1075/gest.16.1.04occ 

Orfanidou, E., Woll, B., and Morgan, G. 2015. Research methods in sign language studies. Malden, 

MA: Wiley Blackwell. 

Ortega, G., Schiefner, A., Lazarus, N., & Perniss, P. 2025. A lexical database of British Sign 

Language (BSL) and German Sign Language (DGS): Iconicity ratings, iconic strategies, and 

concreteness norms. Behavior Research Methods, 57(5), 139. 

https://doi.org/10.3758/s13428-025-02660-z 

Ortega, G. 2017. Iconicity and Sign Lexical Acquisition: A Review. Frontiers in Psychology 8: 1280. 

https://doi.org/10.3389/fpsyg.2017.01280 

Perlman, M., Little, H., Thompson, B., & Thompson, R. L. 2018. Iconicity in Signed and Spoken 

Vocabulary: A Comparison Between American Sign Language, British Sign Language, English, 

and Spanish. Frontiers in Psychology, 9: 1433. https://doi.org/10.3389/fpsyg.2018.01433 

Perniss, P., Vinson, D., & Vigliocco, G. 2020. Making Sense of the Hands and Mouth: The Role of 

“Secondary” Cues to Meaning in British Sign Language and English. Cognitive Science, 44(7). 

https://doi.org/10.1111/cogs.12868 

Perniss, P., Thompson, R. L., & Vigliocco, G. 2010. Iconicity as a general property of language: 

evidence from spoken and signed languages. Front. Psychol 1: 227. doi: 

10.3389/fpsyg.2010.00227 

Pfau, R. & Quer, J. 2010. Non-manuals: Their Prosodic and Grammatical Roles. In Sign Languages, 

ed. D. Brentari, 381-402. Cambridge: Cambridge University Press. 

Pretato, E., Peressotti, F., Bertone, C., Navarrete, E., 2018. The iconicity advantage in 

sign production: the case of bimodal bilinguals. Sec. Lang. Res. 34 (4): 449–462. 

https://doi.org/10.1177/0267658317744009. 

https://doi.org/10.1075/gest.16.1.04occ
https://doi.org/10.3758/s13428-025-02660-z
https://doi.org/10.3389/fpsyg.2017.01280
https://doi.org/10.3389/fpsyg.2018.01433
https://doi.org/10.1111/cogs.12868
https://doi.org/10.1177/0267658317744009


136 

 

R Core Team 2020. R: A language and environment for statistical computing. R 

   Foundation for Statistical Computing, Vienna, Austria. URL. https://www.R-project.org/. 

Sandler, W. 2012. The phonological organization of sign languages. Language and Linguistics 

Compass, 6(3), 162–182. https://doi.org/10.1002/lnc3.323 

Sehyr, Z. & Villwock, A. 2022. How does knowledge of a signed language influence perception of 

iconicity in another? Talk at ILL13: Iconicity in Language and Literature, Lettres Sorbonne 

Université, Paris. 31.5.-2.6.2022. 

Sevcikova Sehyr, Z., Caselli, N., Cohen-Goldberg, A. M., & Emmorey, K. 2021. The ASL-LEX 2.0 

Project: A database of lexical and phonological properties for 2,723 signs in American Sign 

Language. Journal of Deaf Studies and Deaf Education. doi.org/10.1093/deafed/enaa038. 

Singleton, J. L., Jones, G., & Hanumantha, S. 2014. Toward ethical research practice with Deaf 

participants. Journal of Empirical Research on Human Research Ethics, 9(3): 59–66. 

https://doi.org/10.1177/1556264614540589 

Staudt, K., Benner, U., Fries, S. & Dannenbeck, C. 2024. Im Gespräch: Partizipative Forschung in 

Kontexten von Gebärdensprachen und marginalisierten Gruppen – Austausch 

von Perspektiven und Erfahrungen. DAS ZEICHEN 122: 8-26. 

Stockleben, L., Woll, B. & J. Atkinson. (in press). Screening for neurodegeneration and dementia in 

deaf users of German Sign Language: the KoDGS. Archives of Clinical Neuropsychology. 

https://doi.org/10.1093/arclin/acaf094 

Taub, S.F. 2001. Language from the Body: Iconicity and Metaphor in American Sign Language. 

Cambridge University Press. 

Trettenbrein, P. C., Bümmerstede, J., Finkbeiner, T. A., Gehlbach, P., Meister, N.-K., Schiefner, A., 

Schumacher, P., Spruijt, D., Steinbach, M., & Perniss, P. 2024. Towards a “DGS-LEX”: A 

Roadmap for the Collaborative Creation of a Psycholinguistic Database for German Sign 

Language (DGS). Center for Open Science. https://doi.org/10.31234/osf.io/u8vgk 

https://doi.org/10.1177/1556264614540589
https://doi.org/10.1093/arclin/acaf094
https://doi.org/10.31234/osf.io/u8vgk


137 

 

Trettenbrein, P. C., Pendzich, N.-K., Cramer, J.-M., Steinbach, M., & Zaccarella, E. 2021. 

Psycholinguistic norms for more than 300 lexical signs in German Sign Language (DGS). 

Behavior Research Methods. https://doi.org/10.3758/s13428-020-01524-y 

Vinson, D., Thompson, R. L., Skinner, R., & Vigliocco, G. 2015. A faster path between meaning and 

form? Iconicity facilitates sign recognition and production in British Sign Language. Journal of 

Memory and Language 82: 56–85. https://doi.org/10.1016/j.jml.2015.03.002 

Vinson, D. P., Cormier, K., Denmark, T., Schembri, A., & Vigliocco, G. 2008. The British Sign 

Language (BSL) norms for age of acquisition, familiarity, and iconicity. Behavior Research 

Methods 40(4): 1079–1087. https://doi.org/10.3758/BRM.40.4.1079 

Wickham, H. 2016. ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag, New York. ISBN 

978-3-319-24277-4, https://ggplot2.tidyverse.org. 

  

https://doi.org/10.3758/s13428-020-01524-y
https://doi.org/10.1016/j.jml.2015.03.002
https://doi.org/10.3758/BRM.40.4.1079


138 

 

 

 

 

 

Study 3: Deaf (collective) body memory and intercorporeality: an 

embodied perspective on deaf persons living with dementia 

 

 

Lisa Stockleben & Anne Gelhardt 

(in revision) 

  



139 

 

Deaf (Collective) Body Memory and Intercorporeality: An Embodied 

Perspective on Deaf Persons Living with Dementia 
 

ABSTRACT 

 

Reflecting on deaf persons living with dementia from an embodied perspective offers new 

insights to understand their needs in dementia therapy and care. In particular, the idea of the 

lived body’s memory, which is shaped through continual interaction with others and the 

environment, gives valuable impulses. This paper explores how the concepts of body memory 

and intercorporeality are relevant to deaf persons. Different forms of body memory are 

discussed in relation to the psycho-social, legal and historical environments of today’s deaf 

older adults. We deduce that intercorporeality and body memory play a central role in how deaf 

people with dementia interact, helping them to maintain their deaf being-in-the-world and 

promoting well-being in dementia care. 

To support the interpretation of the lived experiences of deaf persons beyond their individual 

circumstances, we propose the concept of Deaf (collective) body memory as an embodied 

approach, offering an access point to what remains in deaf sign language users even when 

dementia clouds cognitive control. 

Keywords: Dementia; Embodiment; Intercorporeality; Body memory; Deaf; Sign Language 

 

INTRODUCTION 

In a world where more people are getting very old, age-related conditions such as dementia 

increase in prevalence. Caring for persons living with dementia is a world-wide challenge. 

Although theory may seem distant from practical concerns and urgent needs of people, it plays 

an essential role in generating innovative concepts and influencing interventions. Small 

populations, in particular, require special consideration for their unique needs. Deaf persons in 

old age who live with dementia lack access to standard dementia care services. This paper 

presents a shift in perspective by applying the embodiment framework to promote more 

inclusive and ethical dementia care for deaf persons14.  

 
14  Following Kusters et al. (2017), we use the term deaf with “small d” referring to the signing deaf population 

but we use capitalized "Deaf" for entities such as "Deaf community. 
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In this paper, we focus on deaf persons who are signing members of the Deaf Community, and 

identify with Deaf culture as outlined by Padden & Humphries (1988). Due to the sensory 

prerequisites of deaf persons, communication in sign language is the only language modality 

that they can fully access and, therefore, is the most reliable mode of communication. Deaf sign 

language users are visucentric (visually oriented), and use the immediate surroundings and 

space around them when signing. The pronounced use of the body by deaf signers aligns with 

the embodied paradigm.  

According to the embodied paradigm, we accumulate experiences, feelings, and interactions 

over the course of our lives. These are not only stored in our cognitive memory, but also within 

the body. The body has its own memory, which plays an essential role for persons with 

dementia, as their conscious recollection of persons and events fades. Body memory, an implicit 

memory form, gains in importance as it remains accessible and a resource for interaction with 

the environment.  

 

This paper is a conceptual transfer in the sense of re-interpretating existing concepts. 

Recognizing that “constructing and applying a concept in an ‘environment’ is interpretive and 

therefore, in a sense, experimental, anticipative and hypothetical” (Hallet, 2012, p. 403), we re-

contextualize existing concepts for deaf persons. Over the last years, more research has 

approached dementia from an embodied perspective and proposed concepts that enhance the 

discourse on dementia. Re-interpreting body memory and collective body memory for the 

context of deaf persons living with dementia transforms the theoretical framework and 

stimulates the discourse on embodied cognition, deaf bodies, dementia, and ethical dementia 

care.  

 

The paper introduces the group of deaf persons from an embodied perspective, followed by a 

description of the environment in which deaf persons (in old age) live, including the psycho-

social, historical and physical contexts. After that, the concepts of body memory and 

intercorporeality are introduced into the discourse and re-contextualized for deaf persons. With 

due respect for individual experiences, we highlight collective aspects and introduce the term 

'Deaf collective body memory' as an extension of the concept collective body memory. We then 

proceed to select the distinctly narrow context of dementia within the group of deaf persons to 

be able to formulate theory- and concept-based implications as practical demonstrations of the 

transfer.   
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It is essential to point out that we approach the presented topic with a lived experience as 

hearing and signing researchers without dementia. In these roles, we are aware of our 

limitations in fully understanding the experience of being deaf or having dementia. 

Nevertheless, having experienced intercorporeal resonance with deaf persons at work and 

within private contexts, we respectfully offer our perspectives and reflections on this topic. 

 

1. DEAF EMBODIED BEING-IN-THE-WORLD: SENSES AND PERCEPTION 

The body is in ongoing interaction with others and the environment. Acknowledging this opens 

up a different approach to deaf persons in old age and those living with dementia. In this chapter, 

a brief introduction into the theoretical framework of embodiment precedes an outline of 

selected aspects in relation to deaf persons.  

1.1. Embodiment as the theoretical framework  

The theoretical framework of Embodied Cognition (Gallagher, 2005; Shapiro & Spaulding, 

2024; Varela et al., 2017) is based on the assumption that cognitive processes, experiences, 

feelings, and memories are profoundly shaped and experienced through the entire body. 

These processes are created by the whole organism in interaction with the environment in 

which it is embedded. Emphasizing the importance of both the body and the environment in 

cognition, the embodied approach challenges the traditional view of cognitive science, which 

sees cognition as processed solely in the brain, and reduces the body to a mere vessel for the 

brain. Embodied cognition is influenced by various disciplines as the philosophy of mind 

including enactive (Varela et al., 2017) and phenomenological approaches, neuroscience 

(Gallese & Lakoff, 2005) and linguistics (Lakoff & Johnson, 1980/2003), among others. In 

this paper, we primarily refer to phenomenology, a philosophical tradition from the 20th 

century, established by Edmund Husserl, Jean-Paul Sartre, and Maurice Merleau-Ponty and 

others (Gallagher, 2024).  

Husserl’s distinction between the ‘lived body’, or body-as-subject (Leib), and the ‘living 

body’ as physical body (Körper), or body-as-object, offers a valuable new perspective for 

understanding deaf persons, particularly in the context of their interaction with others. By 

extending the concept of the ‘lived body’ to intersubjectivity, Merleau-Ponty introduced the 

idea of “intercorporeity – a kind of intertwining of two embodied subjects in perceptual and 

interactive contact” (Gallagher 2024, p.21). When the lived body interacts with other lived 
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bodies, “mutual incorporation, i.e., a process in which the lived bodies of both participants 

extend and form a common intercorporality” (Fuchs & De Jaegher, 2009, p. 465) occurs and 

comprises “bodily resonance, affect attunement, coordination of gestures, facial and vocal 

expressions and others” (Fuchs & De Jaegher, 2009, p. 466).  

Aiming at a more comprehensive view of deaf persons living with dementia, the embodiment 

paradigm serves, therefore, as the lens through which individual experience and interbodily 

interaction can be described. 

1.2. Visucentrism and sign language 

When considering deaf persons, the common approach is to objectively narrow the focus to the 

physical aspects of deaf persons, especially the limited hearing sense. This perspective is in line 

with the medical view. Adding the phenomenological perspective of the lived body, sets the 

focus on the deaf persons’ subjective perception and experiences.  In this frame “being deaf or 

deafblind doesn’t mean to have an incomplete form of experience but a different form of 

experience” (Gallagher, 2017, p. 55). 

Deaf persons themselves narrate their ‘being-in-the-world’ (O’Brien, 2021) as significantly 

shaped by sensory perception and experiences within a predominantly hearing world. 

Perceiving the world primarily through visual means is characteristic to the deaf being-in-the-

world, which is why deaf persons are referred to as “people of the eye” (Veditz, 1912). 

“[V]isucentrism is not only visual but embodied and tactile, made so through the embodiment 

of self and others in the visual-spatial modality of signed languages." (O’Brien, 2021, p. 650). 

Even neuroscientific findings stress the adaptation to visual processing of the environment in 

deaf persons (Bavelier & Neville, 2002). 

For the majority of persons who have been deaf since early childhood, embodied deaf being-

in-the world is characterized by interacting in sign language and using visual and spatial 

channels for communication. In sign language, a thought is expressed through the hands and 

body in motion in space and understood through the eyes of the recipient. The kinesthetic 

feedback of a deaf signer and the sensitivity of tactile and visual-spatial processing during 

language interaction is part of the embodied character of signed communication. 

Sign languages are authentic languages that make use of the hands as articulators along with 

the whole upper body, including leaning of the torso, making distinct facial expressions, 

forming mouthings, directing gaze to convey meaning (Pfau et al., 2012), and facilitating 
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joint attention through eye contact (Lieberman et al., 2014). The shared eye gaze is according 

to Fuchs (2018, p. 214), “one of the most intense forms of social perception”15, which raises 

the question of the elaborate meaning of eye gaze in visual-spatial communication. The 

visual-spatial nature of sign language embraces the entire body as “the embodied self is 

obvious and central throughout their whole lives because it is through the body that language 

is formed and identity is performed (the signing person, not the person who uses sign 

language)” (Young et al., 2014, p. 68). 

 

2. ENVIRONMENT 

In the paradigm of embodied cognition, cognition is shaped by the entire body interacting with 

the embedding environment. By this, the environment has a crucial impact, either promoting or 

hindering, as “physical, social, and cultural contexts may make specific forms of cognition 

possible. Certain environments may facilitate cognition and learning, while other environments 

don’t.” (Gallagher, 2023, p. 15). 

 

2.1. Psycho-social context 

2.1.1. Historical and psycho-social context factors for deaf older adults in Germany 

 

Since the environment refers not only to physical surroundings but also to the historical and 

psycho-social context, we outline the relevant contextual factors that affect deaf older adults.  

In addressing the group of deaf older adults, the cohorts of deaf persons discussed in this paper 

were born before 1965. This urges us to look at the historical context of deaf persons in the 

early 20th century up to the mid-sixties when these cohorts were growing up. As for the example 

of Germany, German Sign Language (DGS) was not approved by law as an official language 

of Germany until 2002 (Gesetz zur Gleichstellung von Menschen mit Behinderungen/ Act on 

Equality for People with Disabilities, § 6)16. The lives and experiences of deaf (older) adults 

are significantly shaped by discrimination, the devaluation of sign language, and both physical 

and psychological violence. This devaluation stems from the conviction “that one is superior 

 
15 Translated by the authors 

16 https://www.gesetze-im-internet.de/bgg/BJNR146800002.html (accessed 21.08.2025) 

https://www.gesetze-im-internet.de/bgg/BJNR146800002.html
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based on one’s ability to hear or behave in the manner of one who hears”, a form of ableism 

known as audism, a term originated by Humphries in 1975 (Bauman, 2008, p. 13).  

In terms of school education, audism was carried out through the ‘oral method’, which meant 

that signing was forbidden in classrooms and students were punished if they were caught 

signing. Based on a decision in 1880 (the ‘Milan resolution’ (Gallaudet, 1881)) by hearing 

teachers of the ‘“deaf mute’” (Biesold, 1988), as deaf persons were discriminatorily called, this 

applied to many European countries, including Germany until the late 20th century.  

Since deaf children rely on sign language for secure understanding, the school content was not 

communicated effectively, resulting in (their) limited understanding. Consequently, access to 

knowledge was very restricted. Since sign language was considered to be an inferior and 

primitive form of communication, and hearing and speech were considered superior attributes 

(Lane, 1992), hearing teachers adapted their teaching methods accordingly.  Physical methods, 

including caning were used to teach how to roll the tongue, form vowels and consonants to the 

deaf students who in most cases could not even hear what they were articulating. From 

situations of punishment, deaf persons report: 

They [the teachers] would come striding towards you, walking right at us, forcing us 

to stumble backwards, mouthing out words, spitting as they did so - afterwards you 

could be full wet, but never know what they said! Poking you, twisting your ear, 

sometimes you didn’t even know what you supposed to have done. (Ladd, 2003, p. 

303) 

The cohorts during the German Nazi regime in the 1930s and 1940s were severely affected. 

The Nazis were the force in power when half the cohorts of today’s deaf older adults were 

born and in their early childhood. The ideological view of the Nazi regime dehumanized deaf 

persons, carrying out forced sterilizations and persecuting and assassinating them (Alys, 

1989; Biesold, 1988; Brockmann & Kozelka, 2021; Vogel, 2015; Zaurov, 2003). 

Societal norms and laws had a decisive impact as dominating environmental conditions and, 

more subtle, on people's thoughts and actions. For over a hundred years, the devaluation of 

signing and the increased value of oral language in Western societies has influenced how the 

general society as a majority (with its hearing and deaf members) regards deaf persons. 

Younger generations experienced a shift from hiding their signing to feeling proud to show 
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it and express themselves openly through it. But even today, audism is still present and 

continues to be a field of conflict between hearing and deaf persons. 

2.1.2. Deaf among deaf: Deaf community 

In this environment of tension with the hearing majority, networks between deaf persons 

have consistently provided support within the Deaf community (Woll & Ladd, 2011). 

Particularly for persons in old age, neighborly help is strongly limited due to language and 

intercultural barriers between deaf and hearing neighbors (Kaul et al., 2009). 

In contrast, exchange with other deaf persons in the Deaf community remains the essential 

source of social exchange and belonging (Gerich & Fellinger, 2012). Deaf spouses, friends, 

and members of the local Deaf club, proverbially called ‘home to the deaf’, play a significant 

role in fostering social connection and mutual support (Kaul et al., 2009). 

Being part of the Deaf community, being among deaf persons and sharing sign language is 

described as an experience of great relief. Suddenly, there is a peer group, a group of people 

who are alike and share experiences and memories. “I can't find the words to adequately 

describe what I felt when I was surrounded by a whole school full of deaf children for the 

first time. It felt like an awakening, a kind of rebirth, and all chains were shattered”17 

(Drolsbaugh, 1999, p. 46). 

 A feeling of a new home among deaf peers stands in contrast to feeling misunderstood and 

excluded during their childhood in hearing families. 

The bus ride home [...] was taking them from a place where they had full language 

access and communication with their teachers and peers to their homes, where they 

would have to simplify their language for non-fluent or non-signers to understand. 

[...] Home was frequently a place where they were bored and anxious to leave to 

return to their new “home,” which included accessible communication. (Meek, 2020, 

p. 1682)  

The so-called new home offered them a place where they could express themselves and 

experience agency.   

 

 
17 Translated by the authors 
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2.1.3. Impact on memory 

 

Experiences form the foundation of a person’s memory. This phenomenon is not limited to 

individual experience, but it extends to shared ones as well. The theory of collective memory 

was first introduced by Halbwachs (1950) and Warburg (2010) and interpreted by Assmann 

and Assmann (1988). Collective memory is thought in two forms: either having no fix point in 

time, which means that the here and now wanders with the present time., or having a fix point 

which creates ‘memory figures’ (Erinnerungsfiguren).   

 

2.1.4. Deaf collective memory 

Applying the theory, we can identify examples of collective memory among deaf persons. 

According to Supalla (2020) “[e]very generation contributes to our collective memory. […] 

collective memories span generations, […] they changed continuously” (p.2). 

 This can be understood as the outline of Deaf collective memory. Deaf people share the same 

psychosocial, historical and legal embedding environments, which impact collective memory. 

A project on deaf older signers’ life stories in Europe broadcasted the strong link between the 

shared lived experiences as a deaf signer and the individual perspectives on collective memory 

(SIGN-HUB project: Pfau et al., 2021). An example of collective memory without a fix point 

is the shared collective experience of oralist education.  

The collective memory of the oldest members of the Deaf community in Germany (as in many 

European countries) recollect the experience of signing secretly and not in public. The fact that 

signing was forbidden in educational settings, and deaf persons were forced to use speech, is a 

collective experience of many cohorts of deaf persons across the 20th century. 

The decision to install the oral method in Deaf education in 1880 still serves as a ‘memory 

figure’ over time as it continues to draw attention for its lasting psychological, social and 

economic consequences for the community.  

Beyond the onerous experiences that have shaped Deaf collective memory, positive and 

beneficial experiences are also preserved.  

According to van Steenwyck (2008), the Deaf community positively reaffirms deaf identity 

through the constant and collectively shared exposure to the hearing environment. These 

positive attributes of Deaf identity are the  

“access to a unique and natural language, a culture, and a national and international 

community. This provides Deaf people with agency, allowing them to resist the control 

exercised over them and to enforce power over their own affairs. Certainly the sense of 
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Deaf pride constitutes a collective memory and has become well recognised as a feature 

of the collective identity of Deaf people.” (p. 5).  

National and international Deaf communities with their gatherings are key collective memories 

and ‘memory figures’ based in the 19th century (Ladd, 2003). An example is the cultural 

formation in the form of Deaf clubs, where regular community meetings are held. Even the 

physical building of the Deaf club can be categorized as part of collective memory of a local 

Deaf community and essential to sustain identity, as they  

“have taken shape as socially meaningful and identifiable spaces to which a historical 

dimension is attributed. […] For Deaf people, Deaf Clubs represent feelings of safety. 

They counter the negative effects of the stigmatisation of Deaf people by providing a 

safe haven in which deafness, as well as their natural language – sign language – is 

valued and nurtured as part of a positive identity rather than discredited.” (van 

Steenwyck 2008, p. 10). 

 

The concept collective memory provides a tool to hypothesize/consider/reflect on how to 

approach members of a community based on their shared past experiences.  

 

2.2. DeafSpace and affordances  

The concept of DeafSpace18  addresses how the deaf persons’ experiences intersect with their 

environment, and characterizes a visually accessible space in which deaf persons are not 

limited in their sensory experience. It was introduced as an inclusive architectural and design 

concept that reflects and accommodates the ‘deaf being-in-the world’. The concept seeks 

“the wisdom of deaf individuals to guide the design of a more humane environment not only 

for deaf people but for society at large“ (Bauman, 2010, p. 14).  Interaction in sign language 

requires certain aspects of spatial distance, orientation and visibility. Examples include 

having a clear visual field that enables eye contact and joint attention to initiate interaction. 

To make spaces visually accessible, auditory signals have to be replaced by visual or tactile 

signals. Taking the idea of ‘affordances’ (Gibson, 1979), these signals foster interaction for 

those who rely on these senses. Gibson’s concept of affordances suggests that objects are not 

perceived solely as objects as they are, but as ‘affordances’, meaning the possibilities they 

offer to a particular person. In this sense a chair affords sitting down for a person with the 

 
18 This term was proposed in the context of a project at Gallaudet University. 

https://infoguides.rit.edu/ld.php?content_id=59890829 (accessed 31.08.2025) 
 

https://infoguides.rit.edu/ld.php?content_id=59890829
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physical ability to do so, as bright lighting and open spaces afford deaf signers to 

communicate with ease. The concept of affordances is not limited to objects, but includes 

animals and other human beings. ”The richest and most elaborate affordances of the 

environment are provided by other animals and, for us, other people” (Gibson 1979, p. 135). 

Positive affordances are beneficial as they provide incentives that align with sensory abilities, 

such as a videophone. Others may be frustrating when they do not fulfill a person’s needs or 

can even evoke stress due to harmful prior experiences.  

For deaf persons, the visually flashing doorbell affords opening the door to welcome visitors, 

possibly friends and people to communicate with. In home care or nursing homes the 

(flashing) doorbell is substituted by emergency buttons or equivalents to call for help to 

restore a sense of security. The following example by Young et al. (2014, p. 67) shows that 

the affordance - in this case a red cord to call for help - is strongly connected with the reaction 

that follows after ‘using’ the affordance. In the setting of a deaf person with dementia in a 

nursing care home with only hearing non-signing caregivers, the red cord may not afford 

pulling it.  

 [t]he flashing doorbell that has been a part of her life always, still takes her to the 

door, but when she opens it there are now people who cannot sign, who cannot 

communicate with her and yet she still must open the door. [...] We sit down and I 

ask her about the red cord. It hangs in the corner of the room as it does for every 

resident of the sheltered housing complex. RED-CORD-THERE-WHAT-FOR? I 

ask, [...] But she does not look. [...] Without a shared eye gaze, our interaction ceases. 

She is telling me with her glance that this subject is closed. [...] To her it was not a 

source of security, something that could be pulled to attract the help she needed. No, 

it was just another way in which hearing people with whom she has nothing in 

common, with whom she cannot communicate, turn up on her doorstep. No 

reassurance there, only more frustration. In this non-verbal, fully linguistic response, 

Maggie is saying to me: “RED-CORD-THERE-WHAT-FOR?” 

Deaf-sensitive affordances invite communication without misunderstandings or irritation. In 

the case of social affordances, the quality of interaction depends on the intercorporeality, the 

resonance between the bodies. 

Looking beyond human interaction partners, it should be considered that animals do offer 

affordances that are not influenced by the intercorporeal memory associated with human 
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encounters (Brandt, 2004; Birke & Brandt, 2009; Verheggen et al., 2017). Given the possible 

experiences of disrupted intercorporeality, particularly between deaf and hearing persons, 

animals can serve as resourceful affordances, especially for deaf persons with dementia.  

 

3.  BODY MEMORY 

The form of memory that is embodied, signifies the storage of all experiences of the lived 

body, or how Fuchs (2012) defines it, the “totality of bodily capacities, habits, and 

dispositions as they have developed in the course of one’s life” (p. 10). In phenomenology, 

body memory is referred to as implicit memory that is mediated by the body, in contrast to 

the consciously retrievable explicit memory. Implicit memories are stored in body memory 

and re-enacted without the person necessarily consciously remembering them. Reflecting the 

different levels of body memory in the context of collective memory enriches the theoretical 

framework in relation to the proposed Deaf collective body memory.  

3.1. Aspects of Deaf body memory 

The concept of memory stored in the body has been elaborated in different disciplines, e.g., 

in philosophy/phenomenology (Merleau-Ponty, 1962, Fuchs, 2012), and in psychology/ 

psychiatry, often related to trauma (Gentsch & Kühn, 2022; Janet, 1925; Parma et al., 2024; 

Van der Kolk, 2014) 

Regarding Deaf body memory, we apply Fuchs’ (2012) typology of six forms of body 

memory: procedural, situational, intercorporeal, incorporative, pain, and traumatic memory. 

Due to their significance within the context of this paper, we highlight the situational, 

traumatic, and intercorporeal aspects, explore their potential implications for deaf persons, 

and extend it to dementia in the following chapter. 

3.1.1. Situational memory 

Situational memory emerges in certain situations in relation to the specific atmosphere, as 

“feeling of familiarity with some situations and the feeling of alienness with respect to others, 

thus allowing us to “get involved in” or to “be touched from” peculiar situations” (Summa et 

al., 2012, p.421). 

For deaf persons, this may be related to the specific atmosphere of the Deaf club, referring to a 

space where deaf people gather and are familiar with the spatial conditions and the situation of 

the procedures of a Deaf club meeting. Situations with hearing persons, like sitting together at 
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the dinner table and hardly understanding what is talked about, may be sedimented in situational 

memory associated with an atmosphere of feeling excluded. This phenomenon has even been 

termed ‘dinner table syndrome’ to represent the common and (among deaf persons) shared 

experience in hearing environments (Meek, 2020). As forms of body memory are not distinct 

from one another, the dinner table syndrome has parts in, for example, the intercorporeal 

memory as well. 

  

3.1.2. Traumatic memory 

Traumatic experiences are embodied (Van der Kolk, 2014; Fuchs, 2012) and stored in traumatic 

memory. When activated by certain triggers, they become noticeable “in the form of bodily 

symptoms, without any explicit awareness of the connection between the past and the present 

experience“ (Summa et al., 2012, p. 421). For deaf persons in old age, many potential sources 

of trauma can be identified. Physical force and mental stress of the teaching methods and 

suppressed sign language are a source of trauma for many deaf persons (Hoffstadt, 2018; 

Sullivan et al., 2000). The lack of communication from early childhood, along with limited 

access to language and information, forms the basis for developmental trauma that persists 

throughout life (Anderson et al., 2016; Johnson et al., 2018; Schild & Dalenberg, 2012). For 

the very old deaf persons, the persecution and abuse of deaf persons in Nazi Germany remain 

sources of traumatic body memory (Brockmann & Kozelka, 2021; Vogel, 2015). 

 

3.1.3. Intercorporeal memory 

The concept of intercorporeality, as it was proposed by Merleau-Ponty (1962) and elaborated 

by Fuchs (2017b) among others, is a reciprocal form of bodily communication between bodies. 

“Intercorporeality means a pre-reflective intertwining of lived and living bodies, in which my 

own is affected by the other’s body as much as his by mine, leading to an embodied 

communication” (Fuchs, 2017b, p. 10). This intertwining engagement with other persons is 

sedimented as patterns of interaction in intercorporeal memory as “every past experience of 

being-in-relation and being-in-resonance shapes and forms the present and future individual 

potential to resonate” (Mühlhoff, 2014, p.1013). 

As "[e]ven the earliest experiences of how infants are held, comforted, guided, and reacted to 

by their caregivers are imprinted in their implicit or body memory" (Fuchs 2017a, p. 338), we 

look at the family situation and early interactions of deaf children to approach possible aspects 

of their intercorporeal memory. 
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As one out of ten deaf children is born with deaf parents, only a minority grows up with the 

shared experience of sensory perception and a sign language. A diagnosis of deafness may 

sediment as a momentum of connection and belonging in the intercorporeal memory between 

deaf parents and deaf children. In contrast, a doctor’s diagnosis of deafness in a child of 

hearing parents often evokes tremendous disappointment, grief, and concern for the child's 

future (Gilliver et al. 2013). These feelings, along with the uncertainty about how to 

communicate with their own child, may sediment in intercorporeal memory between the 

child and the parents as a momentum of disconnection and distance. 

Early childhood communication among hearing persons typically focuses on auditory 

stimuli. As deaf babies may not respond as expected, uncertainty on both sides can be the 

consequence, and it can be assumed that the flow of mutual and reciprocal attunement (De 

Jaegher & Di Paolo, 2007) is significantly disrupted. Appropriate stimuli for deaf children 

rely on enhanced visual and tactile input, which is often unfamiliar to hearing parents.  Strong 

feelings and mutually unfulfilled expectations may be sedimented in the in-between of 

parents and baby, the intercorporeality, which may be core pieces in the intercorporeal 

memories of deaf persons.  

One example of an early memory of a deaf person who was dropped off by their parents 

without any prior information or communication about the context, shows the potential for 

disrupted interaction between deaf children and non-signing parents.  

My parents dropped me off at Deaf residential school when I was 3 years old. They 

didn’t sign; I didn’t speak. We had no shared communication, so I had no idea where 

I was. When they left, I was inconsolable. I was terrified that I would never see them 

again. (Anderson et al., 2016, p. 4). 

The earlier mentioned ‘dinner table syndrome’ (Meek, 2020) describes impaired interaction 

that leads to restricted access to news and current family topics. This restricted access may 

even be the source of elevated trauma rates due to the experience of “sudden, unexpected 

death of someone close to you”, which deaf persons reported as the second most frequent 

cause of trauma in a study by Anderson et al. (2016, p. 4). Through the embodied lens, the 

situation of being the only deaf person in a hearing family and the feeling of being excluded 

may be stored in the situational memory and reenacted in any social situation in which 

communication is key.  
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3.2. Deaf collective body memory 

As the root of collective body memory Fuchs (2017b) positions that “Merleau-Ponty’s notion 

of intercorporeality gains an additional aspect: It means not only the primary familiarity of our 

bodies with each other, or their pre-reflective communication, but also the entanglement of 

human bodies in a shared history that is preserved in their implicit collective memory.” (p.16). 

In this sense, we interpret the shared corporeal experience of being deaf in the world as a 

manifestation of Deaf collective body memory. Fuchs (2017a) introduces the concept of 

collective body memory, positing that the explicitly remembered collective memories possess 

an embodied dimension, akin to the notions of ‘embodied collective memory’ (Narvaez, 2006). 

Based on a collection of shared experiences and Deaf culture across generations, deaf persons 

share what Fuchs (2017a) named an “ensemble of behavioral and interactive dispositions 

characterizing the members of a social group, which have developed in the course of earlier 

shared experiences and now prefigure similar interactions of the group” (p. 341). These 

dispositions may encompass the aforementioned coping strategies in classrooms, during early 

childhood interactions, and within the family environment. This strong bind is demonstrated in 

a quote by a hearing parent of a deaf child on the bodily mediated connectedness of deaf 

persons,   

I used to think that Deaf people just happened to support one another because it was 

‘the right thing to do’ if you like. But something else is going on that doesn’t really 

happen much in the hearing world. It’s like you are inside that person, experiencing 

their pain, and their pain is actually inside you as well. (Ladd, 2003, p. 323) 

Based on Fuchs (2017a), we apply two of the proposed phenomena of collective body 

memory - family memory and habitus - to the collective memory of the Deaf community. 

The phenomenon of family memory can initially be referred to the family of origin with its 

specific roles, positions, specific rituals and interaction patterns, but we extend the term 

‘family’ to places and gatherings with other deaf persons. Social and behavioral patterns 

rooted in experiences of one’s ‘family’ have imprinted what may be incorporated in Deaf 

collective body memory.  

As another significant phenomenon of collective body memory, Fuchs (2017a) names habitus 

as “formed by the continuous sedimentation of shared experiences into the body memory and 

embodied personality structure of the individual” (Fuchs 2017a, p. 346). The term ‘habitus’ 

was sociologically contextualized by Bourdieu (1990) and has been applied within the 

embodiment discourse (Kontos, 2004). The concept of an ‘embodied deaf habitus’ is discussed, 
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among others, by O’Brien (2021, p. 652) in relation to the shared bodily memory of deaf persons 

and the inscribed experiences of deaf signers through visual perception. Graham and Tobin 

(2019) define the term ‘deaf bodily habitus’ as norms and strategies, characterizing it as “Deaf 

cultural norms of eye gaze, attention elicitation strategies, joint attention, facial expressions, 

and body language” (p. 145).  

If “environmental affordances and artifacts such as architecture” (Fuchs, 2017a, p. 346) are 

seen as expressions of the habitus, the concept of DeafSpace and Deaf affordances, i.e., 

affordances suitable for the perception of deaf persons, can be seen as part of Deaf habitus, 

thus, of Deaf collective body memory.  

 

4. DEAF PERSONS AND DEMENTIA 

Dementia has been discussed within the notion of “a fundamental disorder of higher-order 

consciousness” (Fuchs, 2020, p. 670). According to the World Health Organization, dementia 

is “an umbrella term for several diseases that are mostly progressive, affecting memory, other 

cognitive abilities and behavior, and that interfere significantly with a person’s ability to 

maintain the activities of daily living” (WHO, 2017, p. 2). While much research highlights the 

discontinuity of the self in dementia due to deficits in reflective thinking and autobiographical 

memory, Fuchs argues that the continuity of the self is maintained through the body memory.  

In this paper, dementia is referred to as a condition, rather than a disease, that requires 

environmental adjustment to support the person with dementia to make the most of the available 

resources. In this chapter, the transferred concepts of this paper are finally re-contextualized for 

deaf persons with dementia. 

 

4.1. Symptoms of dementia in deaf persons 

Dementia in deaf people is very similar to hearing people. The symptoms encompass 

language-related changes, changes in behavior, cognitive changes, and general changes in 

managing daily life (American Psychiatric Association, 2013). Deaf persons show changes 

in signing words and sentences, and also linguistic non-verbal/non-manual features of sign 

languages, leading to changes in, mostly reduced, mouthing behavior, reduced facial 

expressions, gestural elements and signing space (the area in front of a signing person) 

(Falchook et al., 2013; Rantapää & Pekkala, 2016; Parker et al., 2010; Young et al., 2014). 
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In one brief expression Harold had told me that he was referring to his language, his 

sign language, that was a fundamental part of his being, and that he knew this was 

slipping away from him and that this was a cause of deep sadness and despondency. 

Dementia has “got him” he was losing his battle to retain his language. (Young et al., 

2014, pp.65f) 

Since most deaf persons were raised in a spoken language setting, having hearing parents 

and siblings, their deeply stored memories may strongly be connected to spoken language. 

During the dementia-related going-back-in-time, deaf persons may switch languages even 

though they share a sign language with their children and caregivers (Ferguson-Coleman, 

2016; Rantapää & Pekkala, 2016). 

When linguistic expression decreases, more subtle cues to facilitate communication get 

emphasized such as the use of space, touch, proximity, and eye gaze. A common signing 

conversation would prefer face-to-face positioning for a clear visual field and eye contact. 

Yet some deaf persons with dementia prefer to sit next to the conversation partner rather than 

opposite (Ferguson-Coleman, 2016). Sitting closer to the conversation partner is interpreted 

as a coping strategy in the context of altered eye gaze and proximity behavior. The use of 

touch, such as tapping the shoulder or the knee, as typical communication behavior between 

signers, gained importance for raising awareness of a topic and helping to include the person 

with dementia who might otherwise be unable to follow or join a conversation. But when 

dementia progresses, even “subtle and conventionalized forms of conversation joining such 

as nodding one’s head, making eye contact, eyebrow raising and raising one’s hand subtly” 

(ibid, 161) become impossible.  

In terms of cognitive and behavioral symptoms, common dementia-related difficulties were 

reported, such as feeling physically and temporally disoriented, sad, and frustrated or even 

depressed (Parker et al., 2010). Getting physically lost due to the deaf person with dementia 

‘running away’ (which may actually be interpreted as a wandering to a non-obvious location), 

created a greater burden for the caregivers (Rantapää et al., 2023). That is evident because it 

is more difficult to find a deaf person when it is pointless to call their name. Besides, deaf 

persons with dementia are at higher risk of accidents when confused because they cannot 

hear environmental warnings the way hearing people can. Delusional states were interpreted 

in the context of the specific social and historical environment. Similarly, the anxiety of 

hearing people communicating beyond the control of deaf persons and potentially taking 

advantage of their deafness is also contextualized. 
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4.2. Detecting and caring for dementia in deaf persons  

A shared language is key for the early detection of changes in a person’s language and the 

general way they express themselves. If the daily care environment, such as the nursing home 

staff, does not provide a high level of sign language competence, early symptoms of dementia 

may go unnoticed. Due to language and culture barriers participating in group activities or 

receiving individual care in nursing homes without a specialized unit for deaf persons is 

challenging. Consequently, the risk of social isolation through the lack of language 

interaction is increased (Kaul et al., 2009). The observation that the deaf person does not 

sign, but speaks, can lead to serious misjudgments on the part of hearing persons. Assuming 

that) deaf persons with dementia do not need sign language (anymore) in their care, is simply 

wrong and leaves them becoming isolated. Networks of deaf persons and the Deaf clubs, on 

the other hand, are free from spoken language and culture barriers, but cannot provide the 

necessary extra care that a person with dementia needs. This can be understood as “double 

barriers that Deaf people living with dementia face in achieving full citizenship if by that we 

mean accessible, supportive services that enable participation in terms that make sense to the 

person with dementia” (Ferguson-Coleman, 2016, p. 157). 

4.3. Embodied view on deaf persons living with dementia 
 
When addressing the topic of dementia, body memory requires special consideration. Body 

memory retains lifelong experiences and consequently shapes present interactions with others 

and the environment across a diachronic dimension. While episodic memory of explicitly 

remembering memories of persons and circumstances decreases due to dementia, body 

memory remains preserved in dementia until advanced stages (Fuchs, 2020). Body memory 

“reenacts the past through the body’s present performance; in other words, it may be regarded 

as our ‘lived past’” (Fuchs, 2017b, p. 11). This ‘lived past’ is being reenacted by cues in the 

environment. Lifelong habits that were repeatedly executed, such as peeling potatoes or 

riding a bike, but also non-verbal interactional behavior, are preserved up until later dementia 

stages. In the context of dementia progression, “[t]he loss of verbal-cognitive powers means 

that non-verbal, emotional and bodily communication, as well as the knowing-how of 

everyday modes of behavior become even more meaningful.” (Fuchs, 2020, p. 672). The 

lifelong experience of deaf persons interacting with non-signing hearing persons while using 

the visual-spatial modality for language (sign language) and orientation, skilled them in non-

verbal communication. For deaf persons with dementia, Ferguson-Coleman (2016, p. 167) 

concludes that 
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the life-long experience of visual language and visual orientation within the world 

potentially offer a source of strength and retained ability to communicate that may be 

different from the adjustments hearing people with dementia might need to make to 

accessing the non-verbal channel open to humans. Embodiment of the Deaf person’s 

self has a positive life-long presence and is not altered through the development of 

dementia. 

Since sedimented experiences which are stored in intercorporeal memory remain preserved 

in dementia (Fuchs, 2020), one might ask what impact these sediments have on a deaf person 

living with dementia. What consequences can be drawn about social interaction, for care and 

therapy, and for the general environment?  

Medical treatment and institutional care can be aligned with Deaf body memory. For instance, 

the experience of teachers using instruments in the students’ mouths to train oral articulation 

likely leaves sediments in body memory. Deaf older adults with advanced dementia could, 

therefore, be triggered through bodily sensations of instruments in the mouth during a dental 

treatment. This may lead to unrest and a decrease in well-being without obvious reasons to 

unskilled (deaf naive) caregivers and dentists. Being kept in nursing homes in a hearing 

environment may trigger memories of negative experiences in boarding schools, such as 

being ‘locked away’ or ‘abused’, and lead to distortions in intercorporeality with caregivers. 

Losing cognitive control about memories and orientation, about one’s language and felt 

identity, may deepen this feeling of being lost.  

As body memory becomes more important in dementia one must consider that “[c]rises and 

experiences of powerlessness can have long-term consequences for the entire experiential 

economy of a subject and inscribe themselves into ‘body memory’” (Breyer, 2022, p. 388). 

Breyer’s quote can be interpreted in two ways within the scope of this paper, namely a) 

dementia as a source of crises and powerlessness with all its consequences and b) the deaf 

being-in-the-world with its experience of powerlessness, neglect, and challenges in a hearing 

world as one aspect of Deaf collective body memory. Recognizing that one is showing 

symptoms of dementia, can be a source of personal crisis in itself. The combination of both 

interpretations emphasizes the doubly increased impact of dementia on a deaf person.  

A deaf person’s lifelong experience of rejection and discrimination by hearing persons, 

stored in the intercorporeal memory, may lead to increased anxiety and behaviors such as 

frustration or withdrawal when interacting with hearing caregivers, fellow residents and 
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others. This may be intensified by the loss of cognitive control, which makes it difficult to 

suppress previously learned adaptive behavior. Even the connection with the formerly highly 

important deaf peer group may be challenged for deaf persons with advanced stages of 

dementia. They may struggle to join deaf activities due to limited physical mobility and the 

advanced mental changes. This can lead to the threatening consequence of feeling excluded 

from their own Deaf community. 

An additional field of reflection is how dementia changes the life of the immediate social 

environment, i.e., deaf spouse, deaf children, deaf friends, and members of the local Deaf 

community. A person with dementia carries part of the Deaf collective body memory, thus, 

of Deaf collective identity. When a deaf person with dementia switches from signing to 

speaking, it is irritating and has negative consequences for deaf interaction partners, 

disrupting intercorporeality. Because the person with dementia can sense this, but cannot 

explicitly name or discuss it, confusion and discomfort may grow on both sides, which 

increases the risk of spiraling. 

 

5. IMPLICATIONS 

At the end of this conceptual transfer, we outline concrete implications for dementia care for 

deaf persons to illustrate how the presented concepts can be applied in practice. Our aim is to 

take a resource-oriented approach and offer suggestions for an environment that strives to 

enhance the lived experience and quality of life for deaf persons with dementia by consciously 

addressing  intercorporeality. 

While one cannot change a person’s body memory and intercorporeal memory, “positive 

emotions can be strengthened by interpersonal resonance, [...], then the interpersonal and 

affective levels are particularly important for the development of resilience.” (Breyer, 2022, p. 

387). Although past experiences cannot be changed, a safe environment is possible in the 

present with positive affordances and an awareness of the "affective and atmospheric 

dimensions of contact" (Fuchs, 2020, p. 672). The pre-reflective needs of deaf persons for 

‘fluent intercorporeality’ can be met. 

 

Caring for deaf persons living with dementia requires Deaf awareness, a basic understanding 

of Deaf habitus and of the visucentric nature, which calls for sign language and accessible 

spaces. This general attitude of acknowledging the person-to-person encounter, of truly seeing 
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the person with dementia, and the ability to see the individual needs, opens doors to an 

embodied sensitive care for deaf persons. Naturally, signed communication is required for 

appropriate care and activation. Beyond symbolically mediated interaction through sign 

language, intercorporeality connects one with others and may be severely impacted by the 

diverse sedimented layers of lived experience between hearing and deaf persons. Therefore, the 

goal should be to foster “[p]ositive affect, contentment, and resilience” in “elderly and severely 

disturbed clinical populations” (Summa et al., 2012, p. 436), and to highlight the ability to create 

something new, even in challenging conditions. 

Based on the discussed theories and concepts, we see concrete implications regarding Deaf 

(collective) body memory awareness, DeafSpace and Deaf affordances:  

 

5.1. Deaf (collective) body memory awareness 
 

If intercorporeality gets disrupted, as can happen with recognition errors in persons 

with dementia, it is particularly impactful for caregivers to be aware of the Deaf 

(collective) body memory. Being able to classify a certain behavior and create space 

for new positive emotions and intercorporeal experiences is essential.  

The sensory conditions ask for conscious use of tactile stimulation or touch for 

various purposes, such as informing or signaling, warning and calming an agitated 

deaf person with dementia. 

Multisensory therapies may include olfactory stimulation through aromatherapy or 

visual stimulation with light therapy rather than therapies that require the hearing 

sense. It may be useful to make offers with a conscious use of music accessible 

through vibrations as dance therapy, for joyful activation and release of tension and 

agitation.  

Relaxing the body through exercise and yoga helps to calm and deal with deeply 

rooted trauma in collective body memory for trauma sensitive care. 

Getting awareness training that includes the ‘dinner table syndrome’ as an example 

of experienced discrimination and exclusion supports caregivers create positive 

intercorporeality with deaf persons. 

Animal-assisted Services for deaf persons with dementia show positive effects by 

enabling interaction and a sense of closeness with another living being and lived 

body, distinct from the sedimented layers of intercorporeal memory layers with 

(hearing) humans.  
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5.2. DeafSpace  

To promote signed communication, (Deaf) community and well-being, certain spatial 

guidelines are recommended:  

Leaving space around the arms to move for signing, circular positioning of persons 

for best visual accessibility, reduced neck turns and eye movement, and the sense of 

social connectedness in collective rooms and activities. 

Keeping pathways clear from obstacles to avoid tripping or falling as signed 

communication requires holding eye contact.  

Positioning deaf persons with dementia facing the door with a clear view of who is 

entering and leaving a room, is essential, since the acoustic knocking on a door or 

the noise of opening the door is not heard.  

Visual and tactile, vibratory cues stimulate peripheral vision and facilitate spatial 

orientation, but they must be used selectively to avoid confusion. 

Transparent materials enable better vision, for example glass walls, windows or 

doors instead of closed walls. Nevertheless, privacy and the feeling of comfort have 

to be maintained and must be respected. It is self-explanatory that devices and 

warning systems need to be visual or tactile as well to ensure the safety and well-

being of deaf persons (e.g., visual doorbells, fire alarm with strobes, vibratory 

devices). 

To promote spatial orientation, visual cues - such as tracking movement, proximity, 

and orientation through light and color - are beneficial. These can be supported via 

colored rooms and distinctively shaped spaces, such as corners designed for specific 

activities or to guide the way.  

Lighting conditions are also key for the visucentric community. It is important to 

avoid backlighting to prevent glare, while dimmed lighting can negatively affect 

both visual orientation and communication. 

A well-informed understanding and awareness of the collective interaction patterns of the Deaf 

community nonetheless requires attention to each individual's specific needs and preferences. 

These aspects can vary significantly from person to person and are perceived differently by 

each individual. While some deaf persons may find changes of color and dimmed lighting 

comforting, these adjustments may re-enact experiences from the past in others. The same holds 

true for proximity and eye gaze behavior.  
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5.3. Deaf affordances 
 
To provide a safe and supportive environment for deaf persons with dementia, it is important 

to carefully consider and select beneficial affordances: 

 

It is essential to provide deaf persons with dementia with affordances that   foster 

engagement, elicit reactions, and encourage emotions. These may be objects 

promoting sign language as a videoscreen, displaying signing persons, or a 

videophone. 

Supportive, signing and Deaf (collective) body memory sensitive persons can be of 

tremendous value, affording exchange and connectedness. Because of the shared 

experiences, contact with deaf persons is of special significance. 

Animals can afford physical closeness, which is becoming increasingly rare with 

other people, playful interactions, and the possibility to care for another living being, 

rather than always being the one cared for.  

  

6. CONCLUSION 

An embodied frame including phenomenological aspects of the lived body and 

intercorporeality sheds new light on the approach to deaf persons who live with dementia 

and leads to implications for care and therapy.  

We consider sensitive awareness of Deaf collective memory as well as individual and 

collective body memory a core requirement to promote a life with dementia in dignity.  

Our reflection does not encompass all factors of social contexts and the broad field of 

historical, social, and legal environment since they do interact with individual resources. 

Future work may continue to contribute by investigating Deaf affordances and the impact 

and extent of ‘memory figures’ on Deaf collective body memory. 

For all the suggested applications, such as awareness training, implementing the concept of 

DeafSpace and Deaf affordances, a collaboration with deaf stakeholders is crucial.  

Despite the scope of this paper being on deaf persons, this conceptual transfer can serve as 

an example for persons with other sensory prerequisites and other marginalized populations 

as well.  
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Reaching the end of life with dementia, it is impossible to explain exactly which sediments 

have been dominantly influential, but strengthening deaf being-in-the-world especially 

through a life of crises is what helps living a life with dementia. 
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