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Editorial on the Research Topic
 Development, Wellbeing, and Lifelong Learning in Individuals With a Dual Sensory Loss



Dual sensory loss, also known as deafblindness, affects individuals at every developmental stage and age. Individuals affected by the impairment of both vision and hearing represent an extremely vulnerable group. Their unique combination of sensory disabilities has a major impact on their access to information, communication, social networks as well as orientation and mobility (McInnes, 1999; Rødbroe and Janssen, 2006; Dammeyer, 2012; Hersh, 2013; Ask Larsen and Damen, 2014; Vervloed and Damen, 2016; Theil et al., 2020).

Although “dual sensory loss” is recognized as a unique disability (European Parliament, 2004), meaning that everyone with deafblindness has the right to specifically tailored education and rehabilitation, policies and practices are nevertheless fragmented. Research on deafblindness is still lacking. This Research Topic, with a collection of the latest original research findings, will serve to bridge the gap between theory and practice thereby strengthening professionals' knowledge, institutions, and systems in their mission to support wellbeing, development, and lifelong learning of people with dual sensory loss. The current fragmentation of policies and practices is the result of several reasons. Significantly, dual sensory deprived individuals can be divided into three subgroups with their own focus areas. Classification is mainly attributable to the onset of the dual sensory loss: (a) Congenital deafblindness: from birth; (b) Acquired deafblindness: after language acquisition (during infancy, puberty or young adolescence); and (c) Age-related deafblindness: affecting individuals over 50, due to aging (Jaiswal et al., 2018); or as a result of a syndrome. Many syndromes can lead to deafblindness, CHARGE syndrome being the most common for congenital deafblindness, and different types of USHER syndrome for acquired deafblindness (Regenbogen and Coscas, 1985). The goal of this Research Topic was to contribute to the “cutting edge nature” of research on dual sensory loss and reunite the three fields within deafblind education and rehabilitation. Each of the 20 papers that are included have contributed toward meeting this goal, covering themes which can be divided in four main clusters, namely (1) wellbeing and health; (2) communication, learning, and access to information; (3) importance of assistive technology; and (4) research, professionalization and support. In addition to papers reporting original research, this Research Topic also includes several review and theory articles, giving us new empirical evidence and innovative ideas for practical approaches.


WELLBEING AND HEALTH

The first chapter in this Research Topic focuses on the wellbeing and health of individuals with a dual sensory loss. In this chapter the three subgroups are addressed, and even broadened with the subgroup of people with combined deafblindness and intellectual disabilities. The two studies by De Vaan et al. focus on wellbeing and stress in individuals with combined intellectual and sensory disabilities. De Vaan, Vervloed, et al. investigated stress affect regulation and attachment behaviors in 60 children and adults with combined sensory and intellectual disabilities of which 16 participants were deafblind. The researchers concluded based on specific questionnaires filled in by caregivers, that almost all participants showed signs of disturbed attachment. Having an additional diagnosis of Autism Spectrum Disorder (ASD) resulted in more disturbed attachment, and additional manic and hyperactive behavior and social avoidance. In the other study, De Vaan, Beijers, et al. found no differences in stress levels between those with and without ASD, however cortisol levels were correlated with stereotyped and repetitive behaviors which makes it likely that these behaviors are stress related.

Wanka studied the development of identity in a very interesting case study with Janosch, a young man of 23 years old with CHARGE Syndrome utilizing the CLET technique (Van Schalkwyk, Collage Life Story Elicitation). This technique had been earlier evaluated in adults with Acquired deafblindness in a study by Van de Molengraft (2011). Wanka adapted this procedure for 13 participants with CHARGE Syndrome, among which Janosch was the most representative. This technique makes use of a dialogical protocol to support the individual in creating his own life story based on the several voices in the individual himself. The findings indicated that Janosch did not associate his core identity with CHARGE syndrome, but gives more relevance to other areas of significance in his life, such as animals and to the community to which he belongs. It is clear that these aspects contribute enormously to his wellbeing.

Wahlqvist contributed two methodologically very different studies focused on Health issues. In the first study, Wahlqvist, Möller, et al. used a large database from the Swedish Usher Database to compare three groups of people with Usher Syndrome, namely type 1, type 2 and type 3, on similarities and differences in health, social trust, and financial situation. The data of 162 people with Usher were analyzed and the results demonstrated more similarities than differences between the three groups. It was recommended that more evidence is needed to confirm findings from clinical settings and the life stories told by people with Usher Syndrome. In the other study, Wahlqvist, Bjork, et al. studied Health-related Quality of Life, Family Climate, and Sense of Coherence with 14 Parents with acquired deafblindness, 6 partners, and 18 children. The parents reported the poorest Health-related Quality of Life. A moderate to low Sense of Coherence (comprehensibility, manageability and meaningfulness) was reported by all family members. The Family Climate questionnaire revealed a positive aspect in the closeness across the family members, but negative aspects, mainly reported by the parents, in the chaos and expressiveness in the families. It becomes clear that deafblindness not only affects the individual but the whole family, which has important implications for finding appropriate family support.

Vreeken et al. performed a short intervention of 3–5 weeks with 131 older adults (>50 years) with low vision and self-reported hearing disability, and their communication partners (N = 113) based on the Dual Sensory Loss Protocol. They used a randomized control trial design, with an intervention group and a waiting-list control group, which is very unique for this target population. It was concluded that the DSL-protocol did not clearly contribute to the improvement of wellbeing and communication. Adaptation of the protocol and involvement of mental health care professionals was recommended.



COMMUNICATION, LEARNING, AND ACCESS TO INFORMATION

In Chapter 2, five studies are reported on individuals with congenital deafblindness. Two studies address access to information for people with acquired deafblindness. Three studies on communication mainly explore strategies and competences of communication partners. Peltokorpi et al., focus on improvement of tactile imitation by the mother during play with her 3-year-old girl. A free play situation was compared with a play situation in which tactile imitation was guided. The authors concluded that, after intervention, tactile imitation as well as emotional availability increased. Wolthuis et al., demonstrated in an intervention study involving eight dyads of children and their communication partners that it was possible to describe and to monitor communication development over time with the help of the Layered Communication Model. Based on video-observations, it was shown that in particular the second layer (“joint attention” and “naming”), and the third layer (“symbolic communication” and “perspective taking”) proved to be useful in estimating the communication levels of the dyads.

Worm et al. studied the added value of multiparty conversations in three focus group sessions with 24 communication partners. The main characteristics of multiparty conversations was described: a minimum of three people involved in the conversation with at least one who has congenital deafblindness. The participants emphasized that multiparty conversations needed to be encouraged more. Partner competences such as positive beliefs, preparation of the multiple party conversations, repetitions and low communication speed were considered important.

Two studies in this Research Topic pay attention to learning, one that addresses cognitive abilities and one tactual perception. Nicholas reviews different evaluation approaches for reliable cognitive assessments. The assessors should be aware of the limitations of norm-references tests. Multiple assessment approaches are addressed such as: multi-method, multi-informant assessment, ecological assessment and dynamic assessment. The use of multiple assessment approaches is recommended as necessary to reveal the genuine cognitive abilities of these children.

Costain hypothesizes in a theoretical article, that touch hypersensitivity, also known in educational literature as tactile aversion, tactile shyness or defensiveness, can be considered as “overwhelming subjectivity” in the tactual perception. For partners of people with congenital deafblindness it is an important goal to be aware of the “overwhelming activation of tactual subjectivity.”

Two studies focus on access of environmental information during a visit to a cathedral and were part from a collaborative cross-linguistic research project between researchers from Norway and Sweden. Gabarró-López and Mesch aimed to contribute to the field of tactile sign language interpreting by describing how interpreters were able to convey environmental information to two older women with deafblindness. Video-observations were annotated with ELAN in several categories. A variety of strategies were used, including Swedish Sign Language, using locative points to show locations with some type of contact with the body of the deafblind individuals, depicting shapes on the palm of the hand, using objects to depict shapes, and touching elements of the cathedral with the hands or with the feet such as surfaces and walking around. The researchers did not observe any use of haptic signs to convey environmental information, and they recommend further research on this strategy. The study by Raanes addressed the research question: What elements are involved in descriptions to provide deafblind individuals access to their environments? Raanes analyzed extracts of data from four deafblind informants (three women and one man) with a mean age of 59 and their eight interpreters. Findings are based partly on video transcriptions made with ELAN and partly on conversation analysis. Four strategies were identified: (1) the repertoire of multimodal communicative tools; (2) topicalizations; (3) dialogical approach and (4) the impact of space and bodily orientation. This study has implications for a broader understanding of the repertoire of multimodal interaction and how such interaction may be used as inputs in the communication processes.



IMPORTANCE OF ASSISTIVE TECHNOLOGY

Even though assistive technology plays an important part in most contributions to this Research Topic, the articles in this chapter specifically explored the importance of assistive technology for persons living with deafblindness in the context of Social Participation, Communication, as well as Orientation and Mobility.

Jaiswal et al. conducted individual interviews with 16 older adults living with age-related dual sensory impairment, exploring how they experience barriers and facilitators to social participation. While the availability of social support and the use of, and access to, assistive devices facilitated their social activities, the inaccessibility of the built environment and the cost and limited availability of accessible transportation made participation more difficult.

These findings were echoed in the results of a systematic literature review by Dyzel et al., where the authors examined what is currently known about the ability of assistive technology to promote communication and social interaction for people living with deafblindness. Using Technology Readiness Levels, the authors found that the technical maturity of the assistive technology currently available for persons with deafblindness still remains very much at the developmental and evaluative stage, and that most technologies are not yet freely available to the public. Focusing specifically on way-finding apps, Parker et al. asked nine adults living with deafblindness about their lived experiences when using personal mobile phones and wayfinding apps during independent travel in urban environments. The results clearly demonstrate the need for equity and inclusion in the design of assistive technology, and highlight the design limitations that still need to be overcome.



RESEARCH, PROFESSIONALIZATION, AND SUPPORT

Studies in this chapter focus on a variety of themes related to research, professionalization and support. Damen et al. focus on research, by comparing Social Validity Ratings of 25 caregivers on perceived relevance, feasibility and effectiveness of the High-Quality Communication intervention, along with the observed effects of that same intervention in people with congenital deafblindness. No associations were found between the observed effectiveness of the intervention and the caregivers' opinions on the different aspects, except on feasibility which suggests that the perceived success of the intervention was influenced by caregivers' experienced competency in supporting the communication. It was recommended that multiple data sources for social validity assessment be used in future research.

Hartmann chose a case-study method of inquiry regarding team collaboration between school professionals. The study focused on professional learning of five professionals on one team educating a first-grade student with deafblindness who was taught in a general education classroom. The findings suggest that professional collaborating and learning was “difficult to grasp” and that for professional learning it is important that teachers are open to “education of all children.”

The very unique study of Prause et al. focuses on Existential Care for persons with age-related deafblindness. Open narrative interviews were conducted with five chaplains of the Norwegian Deaf Church with the aim to explore participants' lived experiences with providing existential care. Establishing trust and confidentiality appears to be a prerequisite. The participants emphasized the importance of acknowledging their negative feelings and addressing new perspectives on life with deafblindness. Existential care can be provided by: using oneself, building a safe foundation, alleviating burdens, and creating inclusive fellowships. Creating fellowships was not easy because of the diversity in communication and in personal needs.

The study by Dunsmore et al. aimed to explore the social experiences of family carers for older adults with a Dual Sensory Impairment. In their study, eight interviews with carers were analyzed according the Grounded Theory Methodology. Consistent with and adding to the earlier described study of Wahlqvist, Bjork et al., the key factors of social isolation, social effort, and negotiating relationships were found to often have a negative impact on social relations and the care relationship itself. This means that support of persons with deafblindness needs to include the family carers' perspective.

We hope that this Research Topic will help to inspire many more studies in the field of deafblindness and will cross-inspire researchers from the three subgroups of congenital, acquired, and age-related deafblindness. This collection of articles will facilitate collaboration and interdisciplinary interaction to maximize the visibility of deafblindness and move its research agenda forward. It is clear that much more research is needed, specifically in ways that can unite overlapping priorities of the three subgroups of individuals living with congenital, acquired or age-related deafblindness. The gaps that emerge, when taking a larger perspective on this Research Topic, indicate that we need to increase the capacity for training experts in deafblindness that have an interdisciplinary expertise. Such training will result in increased collaboration among experts, improve the training of specialized teachers, and the development of better strategies to improve the quality of life for individuals who live with a combined vision and hearing impairment. Currently, a larger multi-volume book proposal is under review to summarize the current state of knowledge on deafblindness and life-long learning, with the goal of forming a foundation for the field of deafblindness to build a strong evidence-based practice approach. This approach will benefit individuals living with deafblindness of all ages and all levels of sensory impairment severity, and will improve assessment and intervention options in education and rehabilitation for all people with a dual sensory loss.
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Introduction: The proportion of older adults with combined acquired vision and hearing impairments (referred to as Dual Sensory Impairment/DSI) is growing, and their unique care needs are beginning to receive increased attention. Considering the age-related demographic shift, one million older adults in Canada are expected to experience DSI by 2036, and evidence suggests that DSI is associated with communication difficulties, cognitive decline, depression, functional decline, and participation challenges. Given that the goal of sensory rehabilitation is to improve participation, the study explored perceived contextual barriers and facilitators of social participation among older adults with DSI to better understand their lived experience.

Methods: The International Classification of Functioning, Disability and Health (ICF) was used as a framework to identify and describe the contextual factors (environmental and personal) that influence the social participation of older adults with DSI. Sixteen older adults with DSI (mean age = 86 years, SD = 7; 9 female; registered with an urban sensory rehabilitation organization) were interviewed using a semi-structured qualitative interview guide. Interviews were audio-recorded, transcribed, and then analyzed using a content analysis approach.

Results: Environmental factors, such as societal attitudes toward disability, access to technology aids, and availability of transportation services emerged as the most important factors influencing participation. The onset and type of the impairments and attitude toward one’s disability were important personal factors affecting the participation. The availability of social support and the use of assistive devices (e.g., magnifiers, glasses, and hearing aids) were reported to be facilitators. In contrast, the inaccessibility of the built environment and the cost and limited availability of accessible transportation were key barriers to their social participation.

Discussion: Our study indicated that assistive devices facilitate older adults with DSI in their day-to-day functioning and improve social participation, while expensive and inadequate transportation services may deter their participation. For rehabilitation professionals working with older adults with DSI, it is crucial to consider the barriers to and facilitators of social participation when designing interventions. Future research is warranted to investigate the role of assistive devices and transportation in improving the social participation of older adults with DSI.

Keywords: dual sensory impairment, functioning, older adults, barriers, facilitators, assistive technology, participation


INTRODUCTION

The proportion of older adults with combined acquired vision and hearing impairments is growing, and their unique care needs are starting to receive increased attention (Schneider et al., 2011; Wittich et al., 2016a). Anywhere between 1.7 and 33% (Carabellese et al., 1993; Gopinath et al., 2013) of persons over the age of 50 have been reported to live with dual sensory impairment (DSI). The 5-year incidence is estimated at 1.6% for those with no impairment and 11.3% for persons with one existing sensory loss (Schneider et al., 2012). The effects of DSI spans widely, affecting all aspects of wellbeing, including increased depression and anxiety, as well as impaired communication (Heine and Browning, 2002; McDonnall and Capella-McDonnall, 2009; Cosh et al., 2018; Crowe et al., 2019), and participation challenges (For a comprehensive overview of the impact of DSI see Wittich and Simcock, 2019).

Loneliness, social isolation and reduced social participation have become an increasing concern for older adults in general (Holt-Lundstad, 2017), and in those with sensory loss in particular (Mick et al., 2018). However, the extent to which these restrictions in participation (at societal, community, and/or family levels) are affecting older adults with DSI remains relatively limited in the research literature (see Saunders and Echt, 2007; Viljanen et al., 2014). Previous work by members of our team has explored the concept of social participation in older adults’ with a single impairment (Fraser et al., 2019a). In addition, we have explored combined sensory loss with specific focus on the perspective of working-age adults (Jaiswal et al., 2018, 2019a,b); however, few studies have focused specifically on older adults with DSI in this context (McDonnall and Capella-McDonnall, 2009; McDonnall et al., 2016).

According to the World Health Organization (WHO)s’ International classification of functioning, disability and health (ICF), aspects of a persons’ level of functioning (i.e., activity and social participation) can be influenced by contextual factors (World Health Organization, 2001). These can be personal (e.g., age, gender, etc.) as well as environmental (e.g., use of assistive devices, social support, and negative attitudes; World Health Organization, 2013). Using the ICF model, qualitative research with working-aged adults with DSI has revealed that the onset and nature of impairment and proactive outreach to others emerged as important personal factors (Jaiswal et al., 2019b). The availability of services and policies specific to deafblindness; attitudes of others; presence of support and relationships (family, friends, and teachers); and access to assistive technology emerged as significant environmental factors affecting the participation of working-aged adults in society (Jaiswal et al., 2019b).

A cross-sectional study by Viljanen et al. (2014) in Europe found sensory difficulties to be associated with social inactivity and recommended qualitative enquiry to explore the perspective of older adults with sensory impairment on how to enhance their social participation (Viljanen et al., 2014). In addition, other work examining the limitations of older adults with DSI (McDonnall et al., 2016) has identified transportation, training in the use of assistive devices, help with daily tasks and problems with communication as the principal challenges experienced by their sample of older participants with DSI. They generally reported that persons in their environment (e.g., family members or health care professionals) could benefit from education and information about DSI. This would facilitate the social participation of older adults with DSI and reduce some of the challenges/barriers they face.

Using a qualitative approach, LeJeune’s (2010) findings also support the need for assistive devices information and training for older adults with DSI and many of their care providers. During interviews, the participants highlighted the psychological strain, depression and fear of being stigmatized, and marginalized. Similarly, communication, activities of daily living, and independence were central to the concerns of the older DSI participants interviewed by Fletcher and Guthrie (2013). When focusing on long-term care, Roets-Merken et al. (2017) mirror these findings, and highlight the desire of older adults with DSI to gain some aspects of control in their lives. They underscored the participation problems faced by residents with DSI under three categories: (1) lack of access to communication, information and mobility, (2) concerns of not belonging or not being able to connect with other people, and (3) the desire to be actively involved in care delivery. Given the goal of sensory rehabilitation to address these core concerns, the present study aims to shed light on the experience of social participation among older adults with acquired DSI that have accessed and undergone rehabilitation for their sensory impairments. We explored their perception of which contextual barriers or facilitators influenced their social participation in order to better understand and learn from their lived experience. This understanding will inform future service delivery and may be instrumental in designing rehabilitation interventions aimed at improving participation outcomes (Perenboom and Chorus, 2003; Hammel et al., 2008; Mallinson and Hammel, 2010; Eyssen et al., 2011; Jaiswal et al., 2018).



MATERIALS AND METHODS


Study Design and Sample

The ICF was used as a framework to identify and describe the contextual factors (environmental and personal) that influence the functioning of older adults with DSI (World Health Organization, 2007). The project was approved by the Ethics committee of the Center for Interdisciplinary Research in Rehabilitation of Greater Montreal (CRIR #938–0314). This qualitative study was based on semi-structured interviews with 7 men and 9 women living with DSI over 65 years of age (Mean = 86 years, SD = 7). They were registered with the CRIR/Centre de réadaptation Lethbridge-Layton-Mackay du CIUSSS du Centre-Ouest-de-l’Île-de-Montréal, an urban rehabilitation organization in Montreal, QC, Canada (Wittich et al., 2014). The clients were eligible for both vision and hearing rehabilitation services according to the criteria laid out by the Quebec Health Insurance system (Regie de l’assurance maladie du QUEBEC/RAMQ, 2006a, b). These criteria for vision indicate that clients have a visual acuity less than 20/70 (6/21) or a visual field of less than 60° in the better eye with best standard correction, or hemianopia (loss of half the visual field due to stroke or nerve/brain damage); and for hearing indicate an unaided average pure-tone threshold hearing level (HL) of >26 decibel (dB) across four frequencies (0.5, 1, 2, and 4 kHz) in the better ear. All participants lived independently in the community, wore at least one hearing aid, and had accessed both vision and hearing rehabilitation services at some point in the past. These services included but were not limited to free loans of assistive hearing and vision devices, training in compensatory strategies (e.g., speech reading), and environmental adjustments (e.g., lighting assessment at home).

We used purposive sampling to recruit individuals with DSI (Sandelowski, 1995; Patton and Cochran, 2002) from a day center program (Wittich et al., 2014). Potential participants were initially identified through the day center personnel. They were then approached by a research assistant, given a brief oral presentation of the project, and asked if they would be interested in participating. If so, written informed consent was obtained. Once recruited, a convenient time and place was arranged for an interview. The research was carried out with all participants who could be identified and recruited within a 10-month period (Sept 2014–June 2015). All of the participants had some residual hearing and visual ability, allowing them to communicate with the interviewer verbally.



Data Collection

Qualitative interviewing is used to collect data to obtain information about people’s perceptions, thoughts, and feelings (Creswell, 2013). Participants were interviewed using a qualitative semi-structured interview schedule (Creswell, 2013) that included open-ended questions about the participants’ living situation, changes in hearing and vision and the resulting effects on their life, and factors influencing their social participation. Participants were asked about activities in as well as outside the home. Information about use of the assistive devices often emerged spontaneously in response to the questions. Six interviews took place in participants’ homes, the remaining interviews took place in a quiet office in the same building as the day center. Interviews were typically an hour in duration. Interviews were conducted until data saturation was achieved (Fusch and Ness, 2015; Saunders et al., 2018).



Data Analysis

Interviews were audio-recorded, transcribed, and then managed using Atlas.ti 7 software. Qualitative content analysis was chosen as appropriate when there is limited knowledge about a research topic (Hsieh and Shannon, 2005). We used directed content analysis of transcripts as it involves a deductive approach where coding, analysis and interpretation of the participants’ responses are based on the predetermined theory, or guiding framework (Hsieh and Shannon, 2005). In this study, the ICF was the guiding framework for analysis and we coded transcripts specific to personal and environmental factors as predetermined codes. Drawing from the ICF framework, codes relating to environmental factors were organized according to the ICF environmental descriptions. For example, quotes related to attitudes used by participants were coded under the ICF’s environmental factors “attitudes” chapter.

The first author developed a code book based on five randomly selected interviews (see Table 1. for codebook highlighting themes, codes and guiding definitions). Each transcript was read and re-read by the team and coded using the predetermined codes. Codes were then organized into personal and environmental factors. Codes were assigned to segments of text, using Atlas.ti 7, and segments of text could be assigned more than one code. To maximize rigor, each member of the research team (AJ, WW, and SF) coded the same two transcripts independently using the coding framework, then compared results. Differences in coding were discussed and consensus reached (Krefting, 1991; Gale et al., 2013). Intercoder reliability based on segments coded in the same way from the coding framework was calculated and found to be 0.75.


TABLE 1. Codebook on personal and environmental factors.

[image: Table 1]Periodic checks were conducted with the research team to discuss emerging categories and themes and any discrepancies were resolved by discussion in the team. In the final stages of content analysis, we selected direct quotes from transcripts as representative quotes of the different contextual factors perceived as influencing functioning of older people with DSI.



RESULTS

This section presents the findings identified in this study related to the ICF personal and environmental factors (World Health Organization, 2013). Quotations are followed by fictitious initials in order to separate and identify the individual viewpoints of participants.


Personal Factors


Onset/Type of Disability and Its Related Effects

The first personal factor that emerged as affecting participation of our sample was the onset/type of disability caused by DSI and its related effects. Many of our participants highlighted the disability caused by gradual decline of the hearing and vision senses and its impact on their day-to-day functioning. Firstly, they spoke about their reduced participation in activities that they were important to them such as reading a book or a newspaper, watching Television, knitting, cooking, going out for groceries, attending concerts, driving, and many others, due to the combined vision, and hearing loss. When asked about the changes over time, one participant reflected on giving up many activities due to his sensory impairments, in particular his role in the workforce: “Work, I can’t work, I’m blind, deaf, and cripple… it’s very hard to participate. I used to but one by one I gave everything up… because of the loss of my hearing and the loss of my eyesight” [ZH].

Apart from the activity restrictions, many of our participants shared their perceptions about the impact of sensory impairments on other cognitive functions and other downstream consequences. For example, they highlighted how their sensory impairments have led to social isolation, dependency, frustration, and decline in memory.

I talk to my neighbors, but I don’t have many friends because I don’t feel very well. I stay on my own a lot and it’s hard to create friendships when you don’t participate. I don’t participate in activities, you know, because I don’t feel well enough. [AB]



Attitude Toward Self and Acceptance of One’s Disability

The other personal factors that older adults with DSI described as affecting their social participation were their attitude toward self and acceptance of their own disability. These factors emerged both as a facilitator and a barrier to participation for our participants. For example, for some of the participants, reduced social participation was considered a normal part of aging, while for others it had a significant impact on their functional and psycho-emotional well-being. For the people that described themselves as having adapted to their condition, the use of their residual abilities was crucial, and was a way of and to life for them. One of these individuals, mentioned:

You don’t talk much, that much I got, but it’s like you’re living in a fog, like you’re living underwater. That’s your life now and you have to tolerate it because you don’t have a choice and if your attitude is not completely negative, you’ll survive, you’ll get along. You’ll do. I go to museums, I go to theater, I go to movies. I can’t see who is on the screen but I hear it. You know? So you can make something of your life. [PI]

For individuals who described negative experiences, dependency on others was an area of concern. They felt that they may become dependent with time due to the progressive loss of their sensory functions, which was hard to accept, as illustrated by this quote:

Being independent before that, that I could just get into the car, drive off and do whatever I want to, I find it sometimes hard because you have to depend on other people it makes it almost like a necessity that you have to depend on other people. Not only family but other people. I find it sometimes frustrating but the adaptations I have no other choice. So you do what you need to do and you work with what you have. [KW]

Another participant with a different perspective mentioned:

I’ve learned now that you can’t have it. Well… I’m giving up on the hearing now. Before I wanted to know every word that came out. And now I get used to the idea that I don’t hear every word just like I can’t see everything, I get used to it.



Environmental Factors


Products and Technology

Assistive aids and devices emerged as one of the most critical factors that the participants described as affecting their social participation and independence. Most of them used hearing aids, eyeglasses, magnifiers, tablets, large screens, CCTVs, computers, reading machines, a braille device, and/or white identification or long canes. These devices facilitated engagement and participation in activities that were otherwise becoming challenging, as illustrated by this quote: “with the hearing aids I hear very well. I go out or I go downstairs if I go shopping or whatever, yes I wear them” [AB]. Another participant who had an accessibility software in his computer quoted: “I read in the computer and this computer zoom desk 10. Zoom desk 10 makes it bigger and it say the 2 times. I make it 21/2 time as much as I want” [YS].

Participants felt that assistive devices helped them to remain independent and allowed them to maintain social relationships:

…they [magnifiers] are [helpful]. I don’t think that I can read a whole page of something because it runs together after a while but if I need to read my mail, I can make out a check, I can write a greeting card and that’s about it. I tried to be very independent, as much as I can [LG]

What I’m wearing now is distance glasses so I can see the outline of your face. I can’t see your face. I don’t see anybody’s face unless you’re this close…Then I can see and if the light is proper. Then I can see the face. Otherwise, I don’t see anybody’s face.

However, participants also spoke about the maintenance, costs, and training, or adaptation issues associated with using assistive devices. For instance, for a few, the hearing aids were described as not very helpful. A participant who tried to obtain a hearing aid mentioned:

Little by little it was getting harder and harder when you don’t hear, and I got hearing aids until about a year ago. One of them I bought for $2500. The other [pair] through Medicare. I couldn’t hear with any of them including the one I bought. [ZH]

Another participant shared: “It’s uncomfortable and it takes some getting used to, the fact that you hear a lot of extraneous noise more clearly too. Not more clearly, that’s the wrong choice of words, it’s more invasive” [MM].



Natural and Built Environment

Natural and built environment emerged as one of the minor themes in our analysis, wherein some of our participants spoke about how natural and built environments influenced their participation. For example, one of the participants mentioned the poorly maintained sidewalks and roads and how they were risky for her to go out, given her poor vision, and balance issues:

That’s another reason I don’t go anywhere. Just in case there’s cracks in the sidewalk, or there’s cracks in the road, or cracks in the street, or in the floor or whatever. I don’t go because I don’t necessarily see the cracks and if I would be pushing my walker and walking behind it and hitting one of the cracks, bad crack, I’d be on the floor because I would automatically fall down because of my balance [RG]

On the contrary, another participant appreciated her neighborhood in the city where parks were close and walkable for older adults with sensory impairments and enabled her to go out with her friends.

I, we go for the walks and we go in the park. We have a park near our condo. We have a park, we walk around the park, we enjoy the little babies and children on the playground and you know. [SW]



Support and Relationships

Support and relationships with friends and family emerged as one of the major factors that affected social participation of older adults with DSI. Our participants appreciated the support they received from their family or friends for essential daily activities and/or recreation and leisure activities, as highlighted by the quotes below:

I got a friend who told me, “call me you know if you want to go somewhere, call me and I’ll come with you. When she’s off she comes here. She helps me clean my place up and everything. Carry me out to shopping, do my little shopping and stuff. [CG]

Other participants mentioned:

They [family] are very cooperative especially my sister. She does everything, she calls often. She tells me that if I need something, she’ll be glad to do it for me. [JZ]

My daughter came last night although its tax season and she’s in accounting but she wanted to come see why I’m so weak so and why this. So, she stayed quite a while and she always does something that I need to be done, always. [AB]

In some cases where participants did not have a significant other- either a family member or friend to accompany or help, they spoke about how their participation was negatively affected. This is illustrated by the quote below:

I used to go to every concert… the ballet. They still call me from the [concert theater]. “Why aren’t you coming back Mrs. [name]?” “Because I can’t see.” And I don’t like going alone…. I haven’t done anything in my life for the last few years [SK]

It was interesting to note that while in some cases, participants were voluntarily offered such support by their friends or family, in others, the support was not always available, and they had to ask for it:

I would like to go to a movie. I would like to go to visit somebody sometimes at a hospital. Well that I did a few months ago. My son came into town and I insisted that he take me to the hospital to visit a cousin who was dying…[RG]



Attitudes

Other people’s attitudes directly or indirectly affected social participation of older adults with DSI. Most of the negative attitudes that were mentioned by the participants arose from the stigma attached to the use of hearing aids or other types of assistive devices. Some of the participants mentioned their positive interactions with the sighted community and how it helped them in their daily functioning, while others expressed their experience of negative attitudes in the same context. For example, participants who reported positive attitudes from others shared:

What I can’t find I ask somebody, either an employee, or another shopper. You won’t believe how kind people are! They are so kind, I’ve never been re-buffed, it’s been years and I can’t believe how kind they are, always! They’re wonderful. [AB]

The bus driver is very polite, same thing with the people, or if someone’s sitting in that seat that’s directly behind the bus driver, they’ll immediately get up and I’ll have that seat. Or something else and I’ll just tell him where I to get off and so he’ll stop there. [FW]

While another participant who had a negative experience shared:

You go into grocery store and I asked the guy that’s putting products on shelves: where would I find mustard? And he will say, look at the signs. and I’ll say, “If I could look at the signs would I ask you?” I go through this, not a lot, but infrequently yes. [PI]

Those who had a negative experience with others felt embarrassed for not being able to hear and see, needing to depend on others or assistive devices, thereby sometimes affecting their social participation. This is illustrated the following quote: “Sometimes it’s embarrassing. People look at you funny. “Oh, you have two of them [hearing aids]!” “Yes, I have two of them. I need them to hear.” You’d be surprised how weird people can be, how mean.” [SK].



Services, Systems, and Policies

The older adults with DSI in our sample described services, systems and policies as one of the critical factors that affected their participation. Within this theme, most of our participants shared their experiences with the transportation and healthcare system. With regards to transportation, many participants felt that it was either not available or not accessible or adapted to suit their needs, as shown here:

Oh it’s [transport services] horrible. Even getting to them [accessible transport services] on the phone. you’re not sure if you’ll get through and you could spend an entire day dialing and re-dialing and most of the [times] you get through but a lot of times you don’t. [PI]

In a few cases, participants felt that regular transportation was too expensive. This forced them to rely on accessible transport options thereby affecting their participation. This is illustrated by a quote below:

I have to go with adapté number one [accessible] bus transit… wait there for two hours to go home…. Regular taxi is too expensive. Costs me … about $50. No, I don’t want to go that badly and I’m not going to ask anybody to take me. [SK]

With regards to the healthcare system, a participant mentioned the lack of coordinated and systematic care for older adults with DSI, which severely affected his functioning and participation:

You know you have to be examined like twice a year when you wear contacts. Year after year he [doctor] would say: you see good enough. And you don’t argue with your doctor. But I believe that if I had been treated 40 years ago [by laser or injections that could have prevented the impairment or kept it at a lower level], I wouldn’t be in this situation [of almost not able to see at all] I am in now. [PI]

Participants discussed the lack of awareness and sensitivity of healthcare providers and other types of service providers (mostly public transit drivers) toward the needs of older adults with DSI. For example, a participant who wanted to get eyeglasses described:

So, when they called me for the glasses, I sit down there she put the glasses on, and she tell me- she gave me a book and I said, “I can’t see nothing!.” And that’s the pair of glasses there, I can’t see nothing there. And she said, “Well you’ll get accustomed to it, look in the bifocals.” I said, “I tell you, I can’t see nothing.” I had to pay, I don’t know much $200–300 or whatever for everything. But then I come home and it’s the same thing, I couldn’t see nothing at all! [CG]

Some of the participants also shared their positive experiences with some local public organizations that cater to the needs of people with sensory impairments, specifically related to the assistive devices. For example: “I found out there is an organization and I joined {name of the organization}. And they’re very nice over there. And they gave me their magnifier and I use it.” [ZH].

Similarly, another participant shared his positive experience with the hearing aids that were provided by the government:

…the government, I was ready to buy another one, but they gave it to me because I have vision problems. I’m due for two from the government the people who have no vision problems they only get one from the government. So I have two from the government and they are improved a lot since the first one, so I didn’t need to buy another expensive one because I am satisfied with the one that I have now. [LG]



DISCUSSION

The present study explored which contextual barriers or facilitators influenced social participation from the perspective of older adults with DSI, in order to better understand and learn from their lived experience. Social isolation experienced by older adults is a public health concern (Holt-Lundstad, 2017; Fakoya et al., 2020). This is no less important for older adults with DSI who often experience participation restrictions due to challenges in communication, mobility, and access to information. To our knowledge, our study is the first of its kind and presents some salient findings on barriers, and facilitators that older adults with DSI perceive to influence their social participation. It is important to note here that an older adult with a single sensory impairment (vision or hearing impairment only) may compensate for the loss of uni-sensory information by using another sense (using vision cues in case of hearing loss and vice versa), but this might not be as simple for older adults with DSI, and challenges may be exacerbated due to multiplying effect of dual impairment (Wittich et al., 2013). Despite of varying degrees of hearing and vision challenges, participants in this study equivocally noted that social participation is important for them and they try to adapt to the changes in their functioning in order to continue to participate in society.

In general, previous studies on older adults and social participation, respectively, often omitted representing the voices of older adults with multi-sensory impairments (Hammel et al., 2008, 2015; Levasseur et al., 2010; Arnadottir et al., 2011; Alma et al., 2012; Meulenkamp et al., 2013; Laliberte Rudman et al., 2016; Martin Ginis et al., 2017; Tsai et al., 2017; Wong et al., 2017). Our study complements and advances the previous work on social participation and older adults by adding the perspectives of older adults with DSI on barriers to and facilitators of their social participation. Our findings resonate with the results of the studies conducted with older adults with DSI in countries other than Canada that have different health and social care arrangements for people with disabilities in Europe and the United States (Viljanen et al., 2014; McDonnall et al., 2016; Crowe et al., 2019). In line with their findings, our study participants reported that expensive and inadequate transportation services, negative stereotypes, and poorly maintained built environments, such as sidewalks and roads, were barriers to their outdoor mobility and social participation. Assistive devices and social support from family or friends for leisure and essential daily activities were considered important facilitators to their day-to- day functioning and maintained participation.

Previous work with older adults with DSI by McDonnall et al. (2016) indicated that this group is more interested in retaining or regaining use of their hearing and vision to the greatest extent possible, rather than learning alternative techniques (such as use of technology or alternative communication modalities). Our results suggest that, although participants felt that assistive devices helped them to remain independent and allowed them to maintain social relationships, they had challenges with cost, training in the use, maintenance, and adaptation of the device as per their individual specific need. This finding may be associated with the fact that assistive device interventions are effective (Binns et al., 2012) but complicated, in part because the characteristics, and needs are unique for every individual (Ripat and Strock, 2004). It is crucial to understand that there are factors that may continue to restrict the uptake of assistive devices by older adults, and challenges and preferences of older adults with age-related (later life) changes of DSI in relation to assistive technology interventions are somewhat distinct from those with early onset in life (Wittich et al., 2012, 2013, 2016b; Hersh, 2013; Jaiswal et al., 2018, 2019b; Wittich and Simcock, 2019).

Nevertheless, our study highlights that assistive technology can be effective to improve social participation as reported by others (Hersh, 2013; Eurpoean Parliamentary Research Services, 2015; Wittich et al., 2016b; Owuor et al., 2018; Perfect et al., 2018), but how much effort has been invested in research to develop assistive technologies catering to the unique needs of older adults with DSI remains a relevant question globally (Wittich et al., 2016a). Even the work of the World Health Organization on assistive technology misses to recognize the unique aspect of DSI and the need for a distinct set of assistive technologies for this subgroup of older adults with DSI (World Health Organization, 2010, 2016). Future research is warranted to better understand the challenges and preferences of older adults with DSI with respect to rehabilitation interventions and investigate the role of assistive devices and transportation in improving their functioning and social participation.

In terms of services, systems and policies, our participants highlighted the lack of awareness and sensitivity of healthcare providers and other types of service providers (mostly public transit drivers) toward the needs of older adults with DSI. This lack of awareness affects how older adults participate in various domains of community and civic life – be it access to healthcare or outdoor mobility in the community. In line with the study findings of Heine and Browning (2015), McDonnall et al. (2016), Crowe et al. (2019), our study also calls for education of service providers regarding the distinct needs and challenges of older adults with DSI and how to tailor services accordingly (McDonnall et al., 2016; Crowe et al., 2019). To improve rehabilitative outcomes for the older adults with DSI, it is imperative to educate and train healthcare and rehabilitation service providers on DSI (Heine and Browning, 2002, 2015; Saunders and Echt, 2007; McDonnall et al., 2016; Wittich et al., 2016a; Jaiswal et al., 2018; Fraser et al., 2019b). Given that most communication relies on both auditory and visual input in the form of verbal speech and non-verbal cues, enhancing patient-provider communication is highlighted as an important approach to accommodate the distinct sensory needs of older adults with DSI (Saunders and Echt, 2007; Fraser et al., 2019b).

Interestingly, this study on older adults with DSI very well complements the findings of our previous work where we understood the factors influencing social participation among working age adults with DSI in low and middle-income countries (LMICs) such as India (Jaiswal et al., 2019b). The study in India revealed that the individuals who could afford assistive technology, had social support, and were receiving DSI-specific services had more opportunities to participate. In the same study, lack of awareness on DSI among the general public, associated negative attitudes, limited access to resources, and inaccessible built environments were reported as barriers to their participation. It is worth to note that, despite the huge difference in economies in between the two countries (Canada and India), some of the challenges faced by both participant groups (working age adults versus older adults with DSI) remain alike where others are different. For instance, assistive technology, and social support could play a tremendous role in enabling participation of those with DSI, regardless of geographical location, the question is whether we can provide enabling, non-discriminating, and supportive environments and resources to help those with DSI to overcome participation challenges due to impairment and inherent disabling societal barriers.

In contrast, the culture of social support varies dramatically between the two countries. In Canada, caregiving of older adults with impairment relies heavily on formal health and social care system and services, while in India, caregiving for an older adult with impairment is often perceived as the responsibility of immediate family with the support of rehabilitation services. While affordability of assistive technology and access to rehabilitation services remain an important question for many with DSI in India due to limited resources and paying capacity (Jaiswal et al., 2019a, b), assistive technology and rehabilitation services are provided at no- or nominal cost to those with DSI in many parts of Canada, in particular in Quebec where our study was conducted (Wittich et al., 2012, 2014). Both scenarios present their own set of challenges, where in India access to technology or services remains a big challenge (Paul et al., 2016; World Health Organization, 2018; Jaiswal et al., in press), training in the use of assistive devices, and their abandonment remains a problem with service users in high-income countries such as Canada (Wittich et al., 2016b; Lorenzini and Wittich, 2019). It is interesting to note that across different settings and contexts there are common challenges throughout the world with regards to DSI and human rights (World Federation of the Deafblind, 2018; Simcock and Wittich, 2019).

In the quest of improving social participation of older adults with DSI, our study underscores the need to emphasize the person-environment fit to enable social participation where the environmental factors indicate how the environment/context influences participation and individual factors indicate how in-person factors shape participation experiences. Given the need to understand the effect and complex interplay of DSI and the environment on an individual, an interdisciplinary team of professionals from the disciplines of gerontology, vision, hearing, cognition, psychology, and rehabilitation are required to work together to conduct assessments and design interdisciplinary interventions to cater to the distinct needs of older adults with DSI and enhance their social participation (Heine and Browning, 2002, 2015; Saunders and Echt, 2007; McDonnall et al., 2016; Wittich et al., 2016a; Jaiswal et al., 2018; Heine et al., 2019; Fraser et al., 2019b). For professionals working with older adults with DSI, the key focus of interventions should be on the person-environment fit where the intervention goes beyond the older adults’ immediate environment and considers the influence of contextual factors (barriers and facilitators) at the micro, meso, and macro-level. Furthermore, longitudinal studies are needed to attain the person-environment fit across the lifespan, considering the changing health status, and needs of older adults.

From an ICF perspective, our study highlights how different participation domains of life (e.g., community, social, and civic life) are influenced by the interplay of individual factors (e.g., acceptance of one’s disability) and environmental factors (e.g., use of assistive technology). For instance, the stigma of using a hearing aid or another assistive device by an older adult with DSI in the community could be overcome by changing one’s attitude toward self, sensory loss, and assistive aids (at an individual level) and reducing the negative stereotypes that others may have about aging and disability (at an environmental level). Otherwise, this complex interplay of contextual factors may result in a barrier to social participation and lead to social exclusion and poor quality of life of older adults with DSI. This finding has been confirmed in other populations of older adults as well (Dionigi, 2015; Fraser et al., 2016).

Moreover, this study extends our knowledge of individual factors that may influence social participation such as (1) onset and type of impairment, and (2) attitude toward self and acceptance of one’s disability. It is noteworthy that the gradual onset of vision and hearing impairment caused participation challenges for older adults with DSI in activities of daily living important to them, such as reading a book or a newspaper, watching Television, knitting, cooking, going out for groceries, attending concerts, driving, and many others. This finding is very much aligned with previous work (Crews and Campbell, 2004; Brennan et al., 2005; Schneider et al., 2011; Cimarolli and Jopp, 2014; Guthrie et al., 2016). It is equally interesting to see how attitude toward self and acceptance toward one’s disability emerged as a strong individual factor influencing their participation. This finding is not surprising considering our participants because they are those who have lived the majority of their life without any impairment and now, they have to adapt to their age-related decline in vision and hearing. It is likely their attitude that will help them overcome their challenges and accept the condition, with the available and required adaptations, strategies and tools.

Very few studies have attempted to use the ICF in the context of DSI (Möller, 2003; Möller and Danermark, 2007; Jaiswal et al., 2019b, in press). This study contributes to the limited evidence by applying the ICF to exploring social participation in older adults with DSI and supports the use of the ICF as a guiding framework in research with individuals living with varying degrees of combined visual and hearing impairment. This study could potentially inform the development of ICF Core Sets for DSI to be used in clinical practice (Bickenbach et al., 2012).



LIMITATIONS

As indicated in the methodology section, our research participants were living autonomously in the community, were registered with a rehabilitation center, and participating in an adult day center. The support provided by the rehabilitation center likely contributed to their access and use of assistive devices. In terms of the potential limitations of this study, our participants were older adults who voluntarily participated in this study and who were optimally connected with services through organizations for people with DSI, have access to services, and were at an advantage compared to those who could not. Participants’ existing contact with a rehabilitation center could have influenced their responses, since individuals who have received services may have different experiences, and additional information or resources. Moreover, having perspectives from family members, friends, and DSI organization staff could have added a more comprehensive understanding of the contextual factors that influence social participation of older adults with DSI.



CONCLUSION

This study aimed to explore the barriers and facilitators that older adults with DSI perceive as influencing their social participation. To our knowledge, this was the first study to use the ICF to examine barriers to and facilitators of social participation among this population. We found that assistive technology and devices, accessible transportation, and support from friends or family were the main facilitators while negative attitudes and lack of awareness about DSI among service providers, and poorly maintained built environments were some of the major barriers, as identified by the participants. The findings of the study indicate that interventions to promote social participation among older adults with DSI should be multifaceted and integrate the person, built environment, and the health/social service system. Future studies should identify, develop and assess the effectiveness of such integrated interventions in improving social participation in older adults with DSI and their upstream effects on their overall quality of life. Because of the increasing numbers of older adults worldwide, the experience of social isolation is likely to increase with the rising number of older adults with DSI. More research on the role of environment modifications and the person-environment fit is needed to develop timely rehabilitation interventions aimed to promote social participation of older adults with DSI.
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Introduction: The consequences of living with deafblindness can be vast and have been described as concerning difficulties with communication, restrictions in the activities of daily living and a lack of independence. Deafblindness has also been associated with poor health-related quality of life. Little is known about parenting when having deafblindness or how the health and family climate of families in which a parent has deafblindness are affected.

Aim: The aim of the study was to describe the health-related quality of life, sense of coherence and family climate in families where a parent has a deafblindness.

Methods: A total of 38 individuals, of which 14 were parents with deafblindness and 6 were partners to the parent with deafblindness, and 18 children, were included. The participants answered questionnaires about their health-related quality of life, family climate and sense of coherence (comprehensibility, manageability, and meaningfulness). The Swedish age-relevant versions of the questionnaires were used. Due to the small number of participants, descriptive statistics were used to explore the results from the questionnaires.

Results: The results revealed a pattern indicating that the health-related quality of life was affected, parents with deafblindness reported the poorest health-related quality of life. Sense of coherence was reported by all the family members as either moderate or low. The Family climate questionnaire revealed the positive aspect of closeness across family members, however negative aspects of chaos and expressiveness in the families were reported, mainly by, but not restricted to, the parents with deafblindness.

Discussion: This study includes a small sample, too small to draw far-reaching conclusions. However, some interesting results need to be highlighted and discussed. When considering the family as a system, it is reasonable to assume that the family members contribute in different ways to how health and wellbeing is experienced in the family. Deafblindness is a unique disability that affects not only the individual but also the whole family. This fact needs to be considered when support is offered to individuals with deafblindness. All members of families where a parent has deafblindness have to be asked about their needs and about how they experience the situation.

Keywords: deafblindness, family climate, family life, health, sense of coherence


INTRODUCTION

This study describes the perspectives of all family members when a parent has a specific impairment, i.e., deafblindness. When a parent has a chronic illness, the whole family is affected (Payne and McPherson, 2010; Bergström et al., 2014). Family members can feel neglected and that their problems and needs are underestimated. Individuals can experience feelings of detachment from their partner when that partner has an impairment (Eriksson and Svedlund, 2006), and children might experience shame or guilt when their parent appears different from others (Willems et al., 2007; Dam and Hall, 2016). There are studies that have described that the mental health of children is associated with their parents’ own feelings about the family’s health, social and economic situations (Bergström et al., 2014), and other studies have described positive aspects of good self-esteem and an overall positive experience of growing up with a parent with a disability (Jacob et al., 2019). However, what it is like to grow up with a parent with deafblindness has not yet been studied.


Deafblindness

In the Nordic definition, deafblindness is defined as “a distinct disability. Deafblindness is a combined vision and hearing impairment. It limits the activities of a person and restricts full participation in society to such a degree that society is required to facilitate specific services, environmental alterations and/or technology” (Nordens Välfärdscenter, 2016). Some of the consequences of living with deafblindness are shared regardless of the cause. This mainly has to do with difficulties with communication, restrictions in the activities of daily living, a lack of independence and a risk for isolation, as well as difficulties concerning mobility (Fletcher and Guthrie, 2013; Hersh, 2013; Simcock, 2017). Deafblindness can be present from birth or acquired later in life, and there is great variation in the degree of vision and hearing loss between individuals’ deafblindness, as well as in the etiology (Dalby et al., 2009; Ask Larsen and Damen, 2014). The number of individuals under the age of 65 with deafblindness in Sweden is approximately 20001.



Health-Related Quality of Life and Wellbeing

Research has shown that health and wellbeing can be affected when living with deafblindness (Ellis and Hodges, 2013; Fletcher and Guthrie, 2013). Significantly poorer health has been reported, especially in regard to headache, fatigue, depression and suicide ideation for adults with Usher syndrome (USH), who represent the largest group of individuals under the umbrella of deafblindness. The lack of general trust in others and having no one to share one’s innermost feelings and thoughts with have also been reported, as well as strained financial situations (Wahlqvist et al., 2013, 2016a,b). However, there have also been reports of good health, positive outlooks and the positive meaning of everyday living (Dalby et al., 2009; Ellis and Hodges, 2013). A review of existing research on determinants that are associated with the quality of life of people with deafblindness due to Usher syndrome has found that the adjustment of living habits, maintaining hope for the future and a belief in one’s own capacity to accomplish goals are important in maintaining a good quality of life (Arcous et al., 2019). Being an active agent in one’s own life has also been identified when having to adopt to new situations due to a USH, which is a disease with a progressive course (Ehn et al., 2019). Furthermore, social participation and inclusion have been reported as having a positive impact on the health-related quality of life for persons with deafblindness (Dean et al., 2017).



Sense of Coherence

Antonovsky has formulated a theoretical model of salutogenesis to increase the understanding of the relationship between stress factors, coping and health (Antonovsky, 1987b) to understand why some people cope with life crises better than others. The core concept of salutogenesis is a sense of coherence (SOC), which can be further operationalized into three components: comprehensibility, manageability and meaningfulness (Antonovsky, 1987b). Comprehensibility has to do with to what extent the individual perceives the world as predictable, ordered and explicable. Manageability refers to the individuals personal and social resources to deal with demands posed. Finally, meaningfulness, has to do with the individuals believes that challenges are worth commitment and investment. The last component is seen as the most important dealing with emotional motivation to create order in the world and to use resources available as well as finding new strategies to manage demands (Antonovsky, 1987b). Research on sense of coherence and quality of life has shown positive outcomes in that a strong sense of coherence (i.e., higher scores on the SOC questionnaire) positively relates to a good quality of life (Eriksson and Lindström, 2007). Antonovsky (1987b) describes the development of a sense of coherence as a process that starts in early life through a child’s experiences with his or her parents’ predictability and demands, but the process is not restricted to development during childhood. The experiences from family life in early childhood have also been studied and have indicated that the level of education and gender are related to one’s sense of coherence (Sagy and Antonovsky, 2000).

Research about sense of coherence in relation to disability has had different focus, for example a study where the degree of sense of coherence of parents was studied to understand individual differences in adjustment of family life when living with children with developmental disabilities. A stronger sense of coherence was related to a better psychosocial adjustment of being a parent with a child with developmental disabilities (Olsson and Hwang, 2002). Another study examined the sense of coherence and its effect on thoughts on career for individuals with different disabilities (cognitive, physical and psychological) who were studying at university. The results indicated that the individuals with disabilities had more negative thought of their careers and lower sense of coherence than students without disabilities (Lustig and Strauser, 2008). In relation to adjustment to disability, a sense of coherence has been described not only as a positive predictor of the adjustment process (Lustig et al., 2000) but also as an important factor for a spouse’s ability to adjust to the acquired disability of his or her partner (Rena et al., 1996). It is reasonable to believe that comprehensibility, manageability and meaningfulness can be affected in persons with deafblindness, but this has not been studied. We have also not found any research about the sense of coherence in other family members who share a household with a parent with deafblindness.



Family Life

Fragmented descriptions about family life can be found in previous research that has focused on individuals with deafblindness, in which they describe their perspectives of how their family members can either meet the needs of everyday living or not (Miner, 1995, 1997). Both the emotional and practical support given by family members to the person with deafblindness and the efforts required from the family members, especially from the partner, have been addressed by Ellis and Hodges (2013). However, the authors do not report on the partner’s perspective or the perspective from the children. To our knowledge, the perspective of being a parent with deafblindness has never been addressed as the main focus in any study. Reports from parents having deafblindness can, however, be identified. In such cases, the fear of passing on a genetic illness to a child has been described. Furthermore, these individuals have also described the challenges that they meet in terms of communication and feelings of not being a source of support for the other parent to the extent that they wanted (Ellis and Hodges, 2013).

A few recent articles have described the experiences of being the partner of someone who has dual sensory loss (i.e., concurrent hearing and vision loss) (Lehane et al., 2017a, b, 2018). These studies have focused mainly on members of the aging population and the challenges they face due to the changed way of communication and the effects on their wellbeing or sexuality.

The consequences of the lack of research focusing on the family climate (i.e., emotional aspects of family life), sense of coherence and health-related quality of life of the whole family means that there is no knowledge basis for how support should be formed for these family members. The data presented in this article constitute one of four articles in a research project that addresses health and quality of life, family climate and the need for support for families in which a parent has deafblindness from a family perspective.



AIM

The aim of this study was to describe the health-related quality of life, sense of coherence and family climate in families where a parent has deafblindness.



MATERIALS AND METHODS

The study presented in this article is a descriptive cross-sectional study of the health-related quality of life, sense of coherence and family climate between family members in families where a parent has deafblindness.


Participants

A major challenge for people with deafblindness is the ability to access information. Therefore, the research group tried to spread information about the project through several different channels. Contact with the family section of the Association of the Swedish Deafblind and the Swedish National Resource Center for Deafblindness was established, as well as contact with some existing deafblind teams within health care services. Information about the project was further spread through Facebook, the journal for members of the Association of the Swedish Deafblind and at a meeting for members of the Association of the Swedish Deafblind. The researchers also sent information letters to known individuals with deafblindness who also have families to inform them about the project and invite them to participate.

The inclusion criteria were as follows: at least one of the parents should have deafblindness regardless of the cause, the families should live together at least 50% of the time and have children between 6 and 18 years of age. An additional inclusion criterion was that the participants had to be able to communicate with the researchers either directly or through professional interpreters from Swedish sign language to spoken Swedish. Those who were interested in participation were called upon to contact the researchers to obtain more information and make appointments for interviews (reported elsewhere) and to answer the questionnaires.

In all, 38 individuals were included in the study, i.e., 20 adults, of which 14 had deafblindness and 6 were partners to the parent with deafblindness, and 18 children (aged 5–19 years). However, not all of the participants answered the questionnaires and some gave incomplete answers; therefore, the number of participants varied between the analyses. The number of participants who answered each questionnaire is indicated in the results.

The characteristics of the families and the individuals in the families will be further described in the results.



Ethical Considerations

The project in which the present study is housed is one of four that have been approved by the Regional Ethics Committee of Uppsala (DNR 2016/124). After receiving written and spoken information, all the participants were given the opportunity to ask questions, and then they all signed a written informed consent form.

Individuals with deafblindness constitute a small and rare group in society, and by adding the requirement of having a family and children, the possible number of participants in Sweden becomes even smaller. To prevent the exposure of the participants, caution must be taken when presenting background data and results.



Questionnaires

The participants answered questionnaires about their health-related quality of life, family climate and sense of coherence. The Swedish age-relevant versions of the questionnaires have been used (see Table 1).


TABLE 1. Questionnaires and age properties used in the study.

[image: Table 1]
EQ5-D-L

The EQ5 is a standardized measure of health status developed by the EuroQoL Group to provide a generic measure of health (EuroQol Group, 1990). The questionnaire was further developed in 2005 and resulted in the EQ5-D-L, which is the instrument that was used in the present study. The EQ5-D-L consists of two parts. The first part measures health status within five different dimensions (mobility, self-care, usual activities, pain/discomfort, anxiety/depression). Each dimension can be answered on a five-level graded scale from “no problems” to “extreme problems.” The second part consists of a Visual Analogue Scale (VAS-scale) for self-rated health based on a 20-cm vertical, visual analog scale with the endpoints of “the best health you can imagine” and “the worst health you can imagine;” there is also a box in which the figure marked in the VAS-scale should be written. The mark and the written figure should represent the current health of the respondent. The EQ5-D-L has not previously been used when asking people with deafblindness about their health-related quality of life. However, the questionnaire has been used in different groups of people experiencing chronic diseases (for example, Petersson et al., 2013). The Cronbach’s alpha value for the EQ5-D-L questionnaire in the present study was 0.74, while previous studies have shown a range of 0.73–0.85 (Savoia et al., 2006; Tran et al., 2012).



Kidscreen-27

The Kidscreen questionnaire is a generic health-related quality of life instrument for children and adolescents between 8 and 18 years of age (The Kidscreen Group Europe, 2006; Ravens-Sieberer et al., 2014). Different versions exist, and in the present study, Kidscreen-27 has been used. Children are asked to self-report their subjective health and wellbeing within five dimensions (physical activity and health, feelings, family and free time, friends, school and learning). Questions posed are for example within the domain of physical activity and health; “In general, how would you say your health is?” or within the domain of family and free time; “Have you been able to talk to your parent(s) when you wanted to?” The overall aim of the questionnaire is to identify children who are at risk in terms of their subjective health-related quality of life. The children give their response on a five-level graded scale from “not at all” to “a lot” or “never” to “always.” Psychometric testing to validate the construction and consistency of the questionnaire has been performed in children and adolescents in thirteen European countries as well as in a Swedish context (Ravens-Sieberer et al., 2007; Berman et al., 2016). The Cronbach’s alpha value for the Kidscreen-27 questionnaire in the present study was 0.78, while previous studies have shown a range of 0.78–0.84 (Robitail et al., 2007). The Kidscreen-27 has, to the best of our knowledge, not been previously answered by children from families in which a parent has deafblindness.



Sense of Coherence

Deafblindness means that information received from the surrounding environment can be fragmented, and this could have an impact on how the individual experiences the sense of coherence (SOC). Information about the sense of coherence of individuals with deafblindness as well as their partners is sparse; therefore, this aspect was included in the current study. The SOC questionnaire consists of thirteen questions. An example of a question related to comprehensibility is “Has it happened in the past that you were surprised by the behavior of people whom you thought you knew well?” An example of a question related to manageability is “Has it happened that people whom you counted on disappointed you?” Finally an example of a question with regards to meaningfulness “Do you have a feeling that you don’t really care about what is going on around you?” The maximum score is 91, and the minimum score is 13. The cut-off values are set to 13–57 for low SOC, 58–74 for medium SOC and 75–91 for high SOC (Holmefur et al., 2015). Psychometric testing has been conducted by Holmefur et al. (2015) in a total sample of 623 individuals divided into two groups, one consisting of women from a breast clinic and the other consisting of a random sample from a population register. The Cronbach’s alpha value for the sense of coherence scale in the present study was 0.73, while previous studies have shown a range of 0.70–0.95 (Lindström and Eriksson, 2006).



Sense of Coherence, Children’s Version

Based on the work of Antonvsky, a test measuring children’s sense of coherence has been developed (Margalit, 1998; Margalit et al., 1999). In this study, a translation into Swedish of the instrument made by Familjeforum in Lund has been used (Nagy, 2004). This form consists of 19 statements, three of which are complementary questions that should be easy for the child to answer, e.g., “I like ice cream.” These three statements are not included in the score. The other 16 statements measure how the child perceives the world, as expressed by a sense of comprehensibility, e.g., “When someone gets angry with me, I understand why;” a sense of manageability, e.g., “There is someone who can help me when I need help”; and a sense of meaningfulness, e.g., “Things I do every day are fun and make me happy.” The children respond by using a four-digit scale ranging from (1) never to (4) always. The total score of the test, i.e., the sum of the 16 statements, may vary between 16 and 64, no cut-off values have been identified. However, higher scores indicate a higher sense of coherence. The SOC questionnaire is intended for use in children between the ages of 5 and 10 years. Children aged 11 years or older have answered the adult version of the sense of coherence scale.

The Cronbach’s alpha value for the sense of coherence scale for children in the present study was 0.88, while previous studies, not considering children in families where a parent has deafblindness, have shown a range of 0.72 (Margalit, 1998) to 0.83 (Berntsson, 2003). To the best of our knowledge, the SOC for children has not previously been used for children in families where a parent has deafblindness.



Family Climate Scale

The Family Climate Scale is a Swedish instrument with 85 adjectives measuring four different factors in families, namely, closeness (18 adjectives), distance (11 adjectives), expressiveness (6 adjectives), and chaos (6 adjectives) (Hansson, 1989). The scale is to be used from the age of 11. The respondent is asked to read the words and mark at least 15 words that describe the climate in his or her family. The words are then organized within the factor where it belongs, and an index is created for each of the four dimensions as well as for the total scale. The index is created by dividing the total number of reported words in each dimension by the total sum in each dimension. The index for the total scale is given by dividing the total number of affirmed words by the total number of words in the scale. Closeness is positive and concerns safety, harmony and warmth in the family, a high value indicates closeness in the family. Distance is negative and represents cold separation between family members, a high value indicates a distance in the family. Expressiveness can be both positive and negative and is concerned with significance in the family, both a high and a low value can indicate a good family climate. Chaos describes that the family life is unstable and has many worries, a high value indicates chaos in the family (Hansson, 1989). According to Hansson (1989) a well-functioning family generally has high values on closeness and low values on distance and chaos, while a dysfunctional family has low values on closeness and high values of distance and chaos. The response profiles can be used to interpret how well the family members are consistent in how they experience the climate in the family.



Data Collection

This project includes different methods of data collection, e.g., questionnaires and interviews (presented elsewhere). The participants answered the questionnaires in conjunction with an interview. The participants were also asked to fill out background information. Some participants needed, due to their visual impairment, additional help to be able to answer the questionnaires. This help was administered by a professional interpreter or by one of the researchers (MW) (bilingual in Swedish and Swedish sign language), who signed or read the question out loud, including the alternative possibility answers, and then marked the answer given by the participant. Children who could read filled out the questionnaires by themselves and had the ability to ask questions to the researchers (AAC, MB, and KH) if needed. Those children who were not able to read had the questions read out loud to them by the researchers Most of the children answered the questionnaires without their parents; however, one child had a parent present when answering the questionnaire.



Analysis

The questionnaires that were completed by the participants were imputed into IBM® SPSS Software version 22. The instructions for how to summarize each questionnaire have been followed, and descriptive statistics such as frequencies, mean values, median values and cross tables have been used to analyze the empirical data.



RESULTS

Due to the small number of participants in this study, the results reported will be descriptive.


Characteristics of the Participants

In all, the 16 families included comprised 14 parents with deafblindness, 6 partners and 18 children. Their background characteristics are presented in Table 2.


TABLE 2. Characteristics of participants in study.
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Health-Related Quality of Life

Both the parents and children were asked about their health-related quality of life using different questionnaires, the EQ5-D-L and the Kidscreen-27, respectively. In total, 16 adults (12 parents with deafblindness and 4 partners) answered the EQ5-D-L, and their results are shown in the diagrams below (Figures 1, 2). The most frequently reported problems were in the dimensions of mobility, usual activities and anxiety or depression. When dividing the respondents into the parents with deafblindness or the other parents, a pattern emerged in which it was the parent with deafblindness who reported the most frequent problems (Figure 2).


[image: image]

FIGURE 1. Health-related quality of life, problem or no problem reported, parents with deafblindness and partner, n = 16.



[image: image]

FIGURE 2. Health-related quality of life problems reported, parents with deafblindness and partner.



VAS-Scale EQ5-DL

Both parents with and without deafblindness were asked to rate their health. The mean value for their current health was 68 (range 25–100). Parents with deafblindness rated their current health with a mean value of 64 (SD = 23.98). For partners, the mean figure for their current health was 79 (SD = 21.75).



Kidscreen-27

Descriptive data (mean values and St. D.) from Kidscreen-27 are presented for each of the dimensions (Table 3). The total number of children included in the project was 18. Not all children completed the Kidscreen-27 due to age. In all 12 children completed the Kidscreen-27. However, internal missing for the dimensions in the Kidscree-27 exists, the included n is given for each dimension in Table 3.


TABLE 3. The health-related quality of life in children, presented in five dimensions, Mean value and SD.

[image: Table 3]The interpretation of the results from the children and adolescents included in this study has to be undertaken with caution. However, the patterns identified do not differ significantly when compared with the findings of Ravens-Sieberer et al. (2007) or with the norm material included in the Kidscreen questionnaires handbook (The Kidscreen Group Europe, 2006). A mean T-value of 50 is considered a good health-related quality of life, and the results of the health-related quality of life in the present study are slightly decreased (see Table 3).



Sense of Coherence

The results revealed that none of the groups reported a high sense of coherence (SOC). The reported SOC mean values were found to be either low or moderate. Parents with deafblindness (n = 13) mean score 51.7, partner (n = 4) 68.7, children 5–10 years (n = 10), 45.5, and children ≥ 11 years (n = 7), presented with a mean score of 47.4.



Family Climate

The family members were asked to describe how they experienced the family climate. Twelve parents with deafblindness, four partners and nine children completed the family climate scale (Figure 3). A similar pattern was revealed for the different perspectives, where all groups reported the positively loaded factor of closeness. Distance was not an apparent factor in the families. The factor with words related to expressiveness was more diverse between the different family members. Parents with deafblindness had a higher degree of marked words that related to the factor of expressiveness than did their partners or children. The fourth factor in the family climate scale deals with chaos, which is a factor that has a negative meaning. Chaos was reported by the parents with deafblindness and was similarly described by some of the children. No experiences of chaos were reported by the partners (Figure 3).
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FIGURE 3. Family climate index. Closeness: a high value indicates closeness in the family. Distance: a high value indicates distance in the family. Expressiveness: includes both positive and negative aspects of emotional expressiveness. Chaos: a high value indicates chaos in the family.




DISCUSSION

The main findings in the present study indicate that family members share a positive feeling of being close to each other. The findings also indicate that in regard to problems reported, parents with deafblindness report the greatest challenges related to health-related quality of life (including mental health issues of anxiety and depression), sense of coherence, expressiveness and chaos. These findings might be understood in light of the consequences of living with deafblindness, such as restrictions in access to information, communication, activities of daily living and mobility (Fletcher and Guthrie, 2013; Hersh, 2013). Furthermore, these outcomes are in conjunction with those of previous research, which have described a compromised health situation for adults with deafblindness (Wahlqvist et al., 2013, 2016a,b; Dean et al., 2017). However, the other members of the families do not report an overall positive experience of their health, quality of life or sense of coherence. For the partner, a lacking sense of coherence was reported, and some problems with health-related quality of life were within the dimensions of pain/discomfort and depression/anxiety. The children in the families also reported a moderate or low sense of coherence and a slightly decreased health-related quality of life. To summarize, in this small-scale study, the findings indicate a risk that health and wellbeing could be affected in the family members of families in which a parent has deafblindness.

All members of a family are affected by how well the family system works. The results of the current study indicate that it is important to consider the whole family’s perspective and their individual needs of support. This issue has not previously been addressed for families in which one parent has deafblindness. Support has instead been offered to the deafblind individuals in these families (Miner, 1995, 1997; Ellis and Hodges, 2013). However, families are heterogeneous, and a family where a parent has deafblindness is assumingly no exception.

According to Antonovsky, a sense of coherence is of great importance for individuals in maintaining their health and meeting challenges in life (Antonovsky, 1987a). Some of the consequences of living with deafblindness could have an impact on the possibility of maintaining a high sense of coherence. It is plausible to assume that when one’s possibility of communicating and accessing information from the surrounding environment is fragmented, then one’s inner consistency in terms of being able to find things meaningful and comprehensible as well as manageable might be affected. However, how should we understand the findings of a moderate or low sense of coherence for the partners and children in such families? With regard to the family as a system (Eriksson et al., 2018), could it be that the insecurity of living with deafblindness has consequences for the other family members as well? Further studies with larger populations from more than one country are needed to determine the mechanism behind this pattern.

Restrictions regarding everyday activities are presented as a consequence of deafblindness (Ellis and Hodges, 2013; Fletcher and Guthrie, 2013; Hersh, 2013), whereas this could be a way to understand the differences in the expressiveness that is reported in the families in the present study. Deafblindness implies a need for structure and the planning of everyday life, leaving little room for doing things spontaneously. For some persons with deafblindness, a guide or interpreter is needed to be able to participate in activities, and if such support is not provided externally, it has to be provided by a family member (Ellis and Hodges, 2013; Hersh, 2013). The chaos that parents with deafblindness express could be interpreted as a deafblind-specific problem. When one lacks information, things can seem random or inconsistent when they occur. In the family system, the partner might be the one who manages different activities and has control of the family life and therefore does not experience the chaos reported by the parent with deafblindness. The children also reported chaos, but not to the extent of the parents who has deafblindness. It is plausible to assume that the children in these families are affected by the chaos that the parents with deafblindness experience, because they are, depending on their age and to various degrees, dependent on their parents. Here, the partner or other parent can act as a buffer for the children, making everyday life more predictable.


Methodological Challenges

Although there were limited numbers of participants in the present study, it is the largest study with a family approach that has been conducted within the field of deafblindness, as far as we know. Despite a comprehensive recruitment strategy, we could not recruit any more participants than we did. As mentioned above, the number of people with deafblindness is limited, and those who are parents comprise an even smaller group. Nevertheless, they and their families have the right to make their voices heard within research similar to that of any other group. However, when conducting research with this group, there are challenges that need to be taken into account. First, the participants must be offered time enough to access information about the aim and participation in the study. Second, the questionnaires should be assessable for the participants. None of the questionnaires used in this study were adapted for people with deafblindness or had been used in this population before, which could be regarded as a limitation (c.f. Wahlqvist et al., 2016b). The authors do acknowledge the use of the Likert scale as interval rather than ordinal (c.f. Bishop and Herron, 2015), and that the scale steps in the Likert scale are not equal. The results are, however, presented in line with how other authors have reported results based on the same questionnaires (c.f. Lustig et al., 2000; The Kidscreen Group Europe, 2006; Holmefur et al., 2015).

This study is one of four housed within a project concerning families where at least one parent has deafblindness. The studies are to be seen as complementary in research methodology, and they describe different perspectives and experiences of living in this type of family.



CONCLUSION AND IMPLICATIONS FOR PROFESSIONALS

The aim of this study was to describe the health-related quality of life, sense of coherence and family climate in families where a parent has deafblindness. We identified a positive family climate characterized by a feeling of closeness but also a risk of poor health-related quality of life and a decreased sense of coherence among the family members.

Since this is the first study focusing on this perspective and the number of participants is low from a quantitative study perspective, this area of study calls for further research.

For professionals who are to provide support to persons with deafblindness, the findings of the current study indicate that the whole family needs to be asked about their situation and about their need for support. How this support should be organized and what should be included in this support should be further studied. Until then, we suggest that the risk for poor health-related quality of life in the family members of a parent with deafblindness should always be considered when encountering them both as individuals and as a family.
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Many deafblind people use tactile sign language and interpreters in their daily lives. Because of their hearing and sight status, the role of interpreters does not only involve translating the content expressed by other deaf or hearing people, but it also involves conveying environmental information (i.e., multimodal communication regarding what is happening at a given moment to be able to understand the context). This paper aims to contribute to the field of tactile sign language interpreting by describing how two Tactile Swedish Sign Language interpreters convey environmental information to two deafblind women in a particular situation, that is, a guided visit to a cathedral by a hearing Norwegian speaker. We expect to find various strategies including the use of haptic signs (i.e., a system of signs articulated on the body of the deafblind person aimed to provide environmental and interactional information). After summarizing the small amount of existing research on the issue to date, we present our data and how they were annotated. Our analysis shows that a variety of strategies are used, including Tactile Swedish Sign Language, using locative points to show locations with some type of contact with the body of deafblind individuals, depicting shapes on the palm of the hand of deafblind individuals, using objects to depict shapes, touching elements of the cathedral with the hands or with the feet such as surfaces, and walking around. Some of these strategies are more frequent than others and some strategies are also used in combination, whereas others are used in isolation. We did not observe any use of haptic signs to convey environmental information in our data, which calls for further research on which criteria apply to use this strategy in a particular situation.
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INTRODUCTION

Deafblind people may have lost hearing and sight to different degrees, and this may have occurred in different moments of their lives. That is, some people may have been born with congenital deafblindness while others may have acquired it later after an illness or an accident. Also, there are people who are deaf and later become blind, blind people who later become deaf or people who progressively lose both senses (Raanes and Slettebakk Berge, 2017). This combined hearing and sight status (which in some cases may also have other physical or intellectual impairments associated) makes it harder for this population to participate in our society, to develop themselves, have access to education, etc. As a matter of fact, the degree of integration into our society varies largely depending on the place the deafblind person is living (i.e., there are some countries or regions which are more advanced than others regarding integration policies for this population), on the existence of interpreting services (i.e., availability of interpreters and mediators), on the person (e.g., preferred communication system, tactile sign language training, degree of autonomy, etc.), among other factors.

In Sweden (as in the other Nordic countries), the services available to deafblind people vary largely depending on where the deafblind person lives. There are more interpreting, social and educational services available in big cities than in smaller and isolated villages. Deaf pupils who attend one of the five state deaf schools1 and start losing sight do receive specific training in tactile sign language and orientation. Deaf signing adults who progressively lose sight receive information about their condition, rehabilitation and training in tactile sign language. Also, deafblind people can meet peers and have a sense of community in bigger cities, whereas this is not the case of deafblind people living in small villages who may live in isolation from other peers.

This paper is organized as follows. In section “Specifics of Tactile Sign Language Interpreting,” we give an account of the specificities of tactile sign language interpreting, as compared to spoken and visual sign language interpreting. In section “Research on Tactile Sign Language Interpreting,” we summarize existing research in the field of tactile sign language interpreting. In section “Materials and Methods,” we describe the dataset, the conditions under which it was recorded, the participants of the study and our annotation methodology. In section “Results,” we present the results of our analysis concerning the different strategies used by tactile sign language interpreters to convey environmental information in this given setting. Finally, we discuss our findings and propose future avenues for research in section “Discussion and Further Research.”



SPECIFICS OF TACTILE SIGN LANGUAGE INTERPRETING

Some deafblind people know the tactile sign language of their countries2 and use tactile sign language interpreters in their daily lives. What is expected from these professionals and the necessary conditions to develop their work is quite different from their colleagues working with spoken languages and visual sign languages. When it comes to the setting, spoken language interpreters (who practice unimodal interpreting in the terms of Nicodemus and Emmorey, 2015) may not be visible and users may hear their voices through headphones (e.g., in a conference). The contact between these professionals and their users may therefore be non-existent. Interpreters working with visual sign languages need to be placed in a position from which they are visible when they translate into a signed language, either from a spoken language [i.e., bimodal interpreting in Nicodemus and Emmorey’s (2015) terms], or a source sign language (i.e., unimodal interpreting). One interpreter at a time will suffice for the audience to access information, either signed or spoken. However, tactile sign language interpreting can be both bimodal within the same language (i.e., the interpreter adapts the visual sign language to its tactile form, or vice versa) and bimodal with different languages (i.e., the interpreter translates from a spoken language to a tactile sign language, or vice versa). The setting in which tactile sign language interpreters work is different from their colleagues working with spoken or signed languages because the former work one-to-one with deafblind people. The interpreter needs to be placed or seated close enough to the deafblind person so that their hands are in contact in order for information to be exchanged.

The amount and type of information transferred is also different across these three profiles. The job of spoken language interpreters is to transfer information from one language to the other, which is exclusively perceived by the auditory channel, whereas the role of visual sign language interpreters also involves conveying environmental information (or “multimodal communication”) which is exclusively perceived by the auditory channel, such as students grimacing and covering their ears with their hands because of the chalkboard screech in a classroom. In tactile sign language interpreting, the role of interpreters goes further than that as deafblind people will not perceive environmental information which is conveyed either by the visual or the auditory channel. In the previous example of a classroom, the interpreter working with a deafblind student will have to let him/her know that there has been this chalkboard screech and, as a result, students have covered their ears with their hands. Furthermore, the interpreter will have previously had to convey environmental information about the class setting, where the teacher and the students are placed, etc.

Because of the different profiles of deafblind people, the strategies used by interpreters vary greatly. If deafblind people have some residual vision and/or residual hearing, they may use it to gain access to the world and to a particular situation for capturing both linguistic and environmental information. For instance, some deafblind people may produce clear speech and perceive it to some extent, and they may perceive environmental information through the use of haptic signs (Lahtinen and Palmer, 2008) produced by interpreters (Raanes and Slettebakk Berge, 2017). However, when deafblind do have almost no sight or hearing, face-to-face communication is articulated through touch most of the time. In this case, the two most frequent strategies used by interpreters to convey both linguistic and environmental information are tactile sign language and haptic signs in the Nordic countries.

Tactile sign languages are an adaptation of the visual sign languages which are used by the different Deaf communities. These communication systems “[were] largely unknown prior to the 1980s” (Willoughby et al., 2020). The degree and type of adaptation “differs depending on both the individual deafblind signer and the communities in which they are embedded” (Willoughby et al., 2018, 238). For instance, visual sign languages convey some part of the syntax and pragmatic information using non-manual elements. Non-manuals can be perceived by some deafblind people, but not all of them. Therefore, these people need to receive this information through tactile means [e.g., changing word order, adding a lexical sign to indicate a question, etc.; see Collins and Petronio (1998), Mesch (2001)]. Tactile sign languages also require that individuals are close to one another as some signs may be articulated on the other person’s face, hands or body (Raanes, 2011). Furthermore, reception of tactile sign languages may be one-handed (e.g., in the United States, Sweden, and France) or two-handed (e.g., Norway and Australia), and this variation depends on different factors including the language itself or the community using it, among others (Willoughby et al., 2018).

Haptic signs are a system of signs, used in Nordic countries, which are articulated on the body of the deafblind person (e.g., on his/her back). They aim to provide environmental information (such as the layout of a room) and interactional information (such as feelings and emotional states of others) (Raanes and Slettebakk Berge, 2017). There are 225 conventional signs presented on the website of the Nationellt kunskapscenter för dövblindfrågor (Swedish Knowledge Center for Deafblind Issues, NKCDB)3. One of the advantages of haptic signs is that they can be used while other types of information (e.g., signed information) are being transferred. Another advantage is that they can be “used in crowded situations or other contexts where there is not the space or time to assume a normal tactile signing posture – for example, to quickly inform a deafblind person about what food or drink options are on offer at a function” (Willoughby et al., 2018: 253). In contrast to tactile sign languages, which are also used naturally by deafblind signers for communication, haptic signs are exclusively used by sighted tactile sign language interpreters or relatives.



RESEARCH ON TACTILE SIGN LANGUAGE INTERPRETING

Although there are many aspects of tactile sign languages which are still unresearched, this is an issue that is attracting more and more attention from scholars, especially with respect to tactile American Sign Language (ASL), tactile Swedish Sign Language (STS), tactile French Sign Language (LSF), tactile Norwegian Sign Language (NTS), tactile Japanese Sign Language (JSL), tactile Australian Sign Language (Auslan) (see Willoughby et al., 2018 for an overview), and tactile Italian Sign Language (LIS) (Checchetto et al., 2018). Furthermore, there are some research initiatives on the practice of tactile sign language interpreters (Frankel, 2002; Metzger et al., 2004; Edwards, 2012; Slettebakk Berge and Raanes, 2013; Raanes and Slettebakk Berge, 2017). The first three initiatives focus on tactile ASL, which remains the best-explored tactile sign language in the literature at present, and the last two initiatives deal with NTS. We summarize these five papers below.

Frankel (2002) investigates how negation was interpreted from visual ASL into tactile ASL by two deaf certified interpreters. She focuses on the “choices [.] made about negation as well as structural accuracy pertaining to message equivalence” (Frankel, 2002: 169), including three different negation signs. Her analysis shows that there is significant variation in the expression of negation, on the one hand, and between interpreters depending on their experience, on the other. Metzger et al. (2004) compares the interpreters’ (non-)rendition in three different modes (i.e., visual ASL, tactile ASL, and spoken English) and three discourse genres (i.e., a medical interview, a college classroom, and a panel). They find that in addition to the translation of utterances, there are interpreted self-generated utterances (i.e., not produced by one of the participants in the situation) that contribute to the interactional management between interlocutors (e.g., the interpreter identifies the person who takes the turn) and the relaying of some aspect of the exchange (e.g., the interpreter repeats what one interlocutor said to ensure that the message is transferred). Interpreted self-generated utterances occur in the three modes and the three discourse genres, but the form and the strategies employed are not the same.

Edwards (2012) paper is the only one which does not adopt a purely linguistic perspective; rather it adopts a linguistic anthropological one. From the framework of the practice approach to language (Hanks, 2005), Edwards studies the interaction between a deafblind woman and her interpreter in a visit to a park in Seattle. In order for the deafblind woman to “[build] continuity between the fading visual world she is relinquishing and the tactile world into which she is venturing” (Edwards, 2012: 61), the interpreter mainly uses classifier constructions4 to depict the different activities that are going on in the park. The author describes some challenges that occur in the process. For instance, there is a moment in which the deafblind person lacks some knowledge about a specific point and the interpreter needs to repeat the information to ensure comprehension. Also, the interpreter’s discourse may have some implicit information which may not be perceived by the deafblind person (e.g., the interpreter describes that a person is wearing expensive clothes from a specific brand, but s/he also implies that this person is posh). The interpretation described in Edwards’ paper, which is not related to linguistic information but to environmental information, is important for deafblind individuals to enhance their integration and participation in society.

Slettebakk Berge and Raanes (2013) investigate how seven tactile NTS interpreters coordinate and express turn-taking in an interpreter-mediated meeting with five deafblind persons, and Raanes and Slettebakk Berge (2017) describe the use of haptic signs using the same dataset. Because of their different degrees of hearing and sight (two people were completely deaf and blind, whereas the other three had some residual hearing), different interpreting strategies were used during the meeting. Spoken utterances were produced and perceived by the three deafblind participants who had some residual hearing, whereas the other two members communicated using tactile NTS. Moreover, embodied techniques (i.e., gestures articulated on the deafblind persons’ back) were used before the formal meeting to let participants know where the others were sitting. The analysis of the dataset showed that interpreters use three patterns of action to coordinate turn-taking including “identifying the addressee of the remarks; actively negotiating speaking turns; and exchanging mini-response signals” (Slettebakk Berge and Raanes, 2013: 358), and these patterns are mediated through the use of haptics signs (Raanes and Slettebakk Berge, 2017). Haptic signs were used to let the chairwoman know who wants to take the turn, to indicate that one participant must wait because somebody else is holding the turn, and to let the participant know that s/he has the attention of others or the other’s reaction to what s/he is saying. These two studies conclude by underlining the importance of building trusting relationships between interpreters, and between interpreters and deafblind individuals, to ensure the communication flow.

Our paper aims to contribute to the literature about tactile interpreters’ professional practice. We investigate the rendition by two Tactile Swedish Sign Language (TSTS) interpreters working with two deafblind women participating in a guided visit to a cathedral. Similar to Slettebakk Berge and Raanes (2013) and Raanes and Slettebakk Berge (2017), the two hearing and sighted interpreters translate spoken utterances (produced by the hearing guide) and convey environmental information about the cathedral. We focus on how this environmental information is transferred as it does not only give the two deafblind women access to this particular situation, but it also helps them moving from their previous visual experience to the tactile world (Edwards, 2012). As far as we know, this is the first study which deals with this specific situation (i.e., a guided visit for hearing tourists adapted to deafblind people) and with TSTS interpreting. Our hypothesis is that because of the objective of our study (i.e., investigating how environmental information is conveyed) and the country of both interpreters and users, we will observe a frequent use of different haptic signs.



MATERIALS AND METHODS

The data analyzed in this study were extracted from a cross-linguistic project on Tactile Norwegian Sign Language and Tactile Swedish Sign Language (Raanes and Mesch, 2019). Four deafblind individuals (two women from Sweden, and one woman and one man from Norway) and eight interpreters (four from Sweden and four from Norway) participated in the recordings. The four deafblind participants are aged above 50. They were deaf users of STS and NTS who started losing sight at different stages of their adulthood. The interpreters recorded for this study are certified professionals who usually work with these four people.

The data recorded consist of 26 h in total, and different aspects of deafblind communication and settings are covered. These aspects include communication between deafblind peers using the same tactile sign language, communication between deafblind peers using the two tactile sign languages of the project, communication between deafblind and sighted individuals using tactile sign language, and tactile sign language interpreting. Recordings took place both indoors and outdoors. One of the outdoor settings is a guided visit to Nidaros Cathedral in Trondheim (Norway), which is of roughly 1 h. Since the communication modes of deafblind people show a high degree of variation and, to the best our knowledge, tactile interpretation in a guided visit has not been studied before, we considered that it was interesting to examine how environmental information was naturally conveyed in this setting.

Nidaros Cathedral’s visitor services are concerned with accessibility, so this guided visit is adapted to the needs of deafblind visitors who come with their tactile sign language interpreters. The tour and the contents had been previously prepared. Eli Raanes from the Norwegian University of Science and Technology had meetings with the staff in which they discussed what should be included in the tour and how it could mix history, pilgrimage, church building, and architectural style. Two months before our recordings took place, the visit was tested as an exercise for the course “Practice in communication and interpretation for the deafblind” in which deafblind people, interpreting students and supervisors participated. After this test, some details were adjusted such as adding more information about stonemasons and concrete tactile experiences related to the construction of the cathedral and the architectural styles. The guide understood what was expected from the visit and suggested, among other things, that deafblind participants and their professional interpreters should start the visit outside the building, at the Western Front Square. Then the guide, who was a hearing-sighted Norwegian speaker, would welcome them there before going inside the cathedral.

The visit was recorded with four cameras, which were moved around by one of the authors of this paper and three research assistants, totaling 10 h of data. The cameras were mainly directed at the participants and sometimes on the environment. All the participants of the project were informed about the study and signed a consent form in which they gave their permission to one of the authors of this paper and to other researchers to use the video-recordings for research and teaching purposes. Because of the type of research which is being conducted, data cannot be anonymized (i.e., faces cannot be blurred because they convey additional information), which is why we are using codes to name the participants (see next paragraph). Metadata about each participant was also collected, but it is exclusively accessible for research purposes as it is sensitive information.

The participants were two deafblind women accompanied by their hearing-sighted tactile sign language interpreters, both from Sweden and using TSTS. The two deafblind women (hereafter TS001 and TS002) are aged 50 and 58 years old. TS001 started to use tactile sign language 15 years ago, but everyday use has mostly been for the past 2 years (since she has limited vision she has been moving from STS to TSTS depending on the situation). She uses one hand or both hands for the perception of signs. TS002 has used TSTS for 10 years. She has a preference for one-handed perception of signs (see Mesch, 2013). The two TSTS interpreters (hereafter I001 and I002) are aged 49 and 58 years old, the same age as the two deafblind women. They are experienced tactile sign language interpreters and have worked in this field for approximately 30 years.

The research presented in this paper is corpus-driven: that is, we analyze the videos without any prior theoretical interpretation and we do not aim to prove any existing theory (McEnery et al., 2006). Our sample was annotated using ELAN5, which is the most frequently used software for the annotation of sign language data. It is free and open source, and continuously updated with improvements and new functionalities. It allows the researcher to create, edit, visualize and search annotations for video and audio data. We created five tiers for each deafblind – TSTS interpreter dyad:


•Environmental information: this tier is independent. It contains the type of environmental information being conveyed to and/or perceived by the deafblind individual. For instance, the description of the elements of a fresco painting using objects.

•Strategies: this tier is dependent on the previous one. It contains specific information on the means used to convey and/or perceive environmental information. If we go back to the previous example of the fresco, what type of objects are touched.

•Gloss-DH: this tier is independent. It is used to annotate the signs articulated by the TSTS interpreter using her dominant hand.

•Gloss-NonDH: this tier is independent. It is used to annotate the signs articulated by the TSTS interpreter using her non-dominant hand.

•Comments: this tier is independent. It is used to write comments about aspects in the video which were relevant for this study.





RESULTS

The analysis of our data showed that the two TSTS interpreters employed six different strategies to convey environmental information to the two deafblind women (the number of occurrences in which each strategy was used is added in parentheses):


•using TSTS (100),

•using locative points (18),

•drawing shapes on the palm of the hand of the deafblind women (3),

•giving them objects provided by the guide (9),

•having them touch different elements of the environment (38), and

•walking around with them (31).



These strategies can be used in isolation or in combination. These combinations are instances of multimodal interpreting, i.e., different strategies are used simultaneously by the same interpreter, which is a practice that has already been reported in other papers about tactile sign language interpreting (Slettebakk Berge and Raanes, 2013; Raanes and Slettebakk Berge, 2017). In what follows, we explain these strategies and exemplify them with excerpts from our dataset. The first three are related to the manual activity (i.e., the hands produce signs or depict shapes, see section “Using Tactile Swedish Sign Language,” “Using Locative Points,” and “Drawing Shapes on the Palm of the Hand of the Deafblind Women”), whereas the other three strategies rely on elements copying those of the cathedral (see section “Use of Objects”) or on the cathedral itself (see sections “Touching Elements of the Setting” and “Walking Around”).



Using Tactile Swedish Sign Language

The use of TSTS is the most frequently used strategy across the dataset. TSTS interpreters employ this strategy to translate linguistic information (i.e., the explanations of the hearing guide and the answers to the questions asked by the deafblind women) and to convey environmental information. When the interpreters refer to different elements of the cathedral by pointing at them, there is always a short description in TSTS, either before or after the pointing (e.g., POINT.THERE POINT.THERE DIFFERENT COLOR6 “The windows on the left and on the right have different colors”). When the interpreters want to describe something, e.g., the shape of the cathedral windows, they use both lexical and depicting signs. Lexical signs are tokens that are fully conventionalized and could be listed as a dictionary entry (Johnston, 2019). Examples from our data include the sign WINDOW “window,” COLOR “color” and BLUE “blue.” Depicting signs are partly conventionalized, that is, they cannot be listed as dictionary entries as their meaning greatly depends on the context in which they are used (Johnston, 2019). In our data, these signs are used to depict columns or windows; but the same tokens could be used in a different context to depict other elements with a similar cylindrical or rounded shape.

Tactile Swedish Sign Language is also used to give commands to the deafblind women or to refer to the present situation (e.g., NOW “now,” COME “come along,” FOLLOW “follow me,” THIS-DIRECTION “go on this direction”). This type of information is very important for deafblind individuals to understand what is going on. For instance, the deafblind women needed to be told when the guide started moving as they could not see her. Sighted people would follow instinctively without any command, but deafblind people need to be warned that this movement or action has taken place so that they react accordingly. In this situation, as in many others, deafblind people need to be informed in advance, they cannot just be pulled toward a place without previous notice or explanation.

In example 1, I002 describes the location of the windows using her (dominant) right hand. TS002 perceives the translation with her left hand. She asks for the exact location using her flat hand and pointing backward over her right shoulder. After pointing toward the windows, I002 continues to describe them (see first two interventions of I002 in example 1). However, TS002 asks again for clarification using the sign WHERE, turning around and moving her body toward the windows as she is relying on her residual sight to perceive their aspect. Meanwhile, I002 points toward the windows and afterward keeps on describing the shape and color (see the remainder of example 1).

Example 1.




	I002
	IAT-TOP DS-column POINT.THERE PRO1 SAY EARLIER
The column is located there, at the top, as I said before.



	ITS002
	IPOINT.THERE(flathand)—hold
There?



	I002
	IPOINT.THERE
There.



	ITS002
	IYES
Yes.



	I002
	I WINDOWS ROUND POINT(short round movement)
There are round windows.



	ITS002
	IWHERE[deafblind moves her body toward the windows]
Where?



	I002
	IPOINT.THERE POINT(short round movement) DIFFERENT COLOR BLUE RED BEAUTIFUL DS-windows
There, there. They have different colors like blue and red, and their shape is beautiful.





In example 2, I001 is translating what the guide says about the size of the windows. I001 uses her right hand (which is her dominant hand) to articulate signs and TS001 uses her left hand to perceive them. I001 holds some of her signs in order to mark a pause when sentences are finished. The guide wants the visitors to understand how big the rose window is and asks them to follow her for a walk in a circle (see section “Walking Around” for further details). Both I001 and TS001 start following her. The interpreter’s right hand remains the point of attachment and guide for TS001 who keeps her left hand positioned on I001’s right hand. After some steps, I001 makes a short stop and describes the size of the rose window with some lexical signs. TS001 checks whether she understood by pointing at the window at the same time.

Example 2.




	I001
	IPRO1.FL WILL UP SEE HOW TRUE LARGE POINT.TRACK.ROUND SHOW HOW LARGE TO-BE FLOWER—hold WINDOWS PRO1 SHOW COME-ATTENTION FOLLOW [Both walk in a circle] [short stop] POINT.TRACK.ROUND SUCH LARGE SUCH WINDOWS POINT.THERE—hold
We will go around and see the real size of the rounded shape. We will see how big the flower shape of the windows is. I will show you. Come along! Follow me! [both walk in a circle]. This is how rounded and how big this rose window is. This window.



	ITS001
	ITS001 POINT.THERE
There?



	I001
	ISHOW HOW LARGE
I will show how big it is.



	ITS001
	IPOINT.THERE
There?



	I001
	I[I001 asks the guide and points with her left flat hand toward the windows without hand contact with TS001’s hand]



	
	IPOINT.THERE(flathand)
There.







Using Locative Points

The use of locative points was also a frequent strategy. For the purposes of this paper, we make a difference between pointing signs directed to entities (e.g., PRO1 “me” pointing at one’s own chest, POINT > person “you” pointing at the addressee or to some other entity, and locative points, which are used to refer to the exact location of objects such as windows, statues, etc. (Fenlon et al., 2019). Pointing signs belong to the syntactic structure of utterances, which consist of “a predicate core” (obligatory) arguments assigned by the predicate, and a periphery (optional modifiers) (Börstell et al., 2016: 20); whereas locative points are used alone or appear in the periphery of utterances. Moreover, we observed two different types of locative points in the dataset: locative points with the deafblind person’s hand lying on the interpreter’s hand and locative points with the interpreter’s hand touching the deafblind person’s shoulder. Interestingly, both types of locative points were held for a longer time than pointing signs directed to entities. Holding certain signs or gestures for a longer time as compared to others is a feature that Willoughby et al. (2020) also found in their tactile Auslan data. Their explanation was that some signs (e.g., numbers) are held for a longer duration because their meaning is harder to infer from context. In our case, the motivation is different. TSTS interpreters held these locative points in order for the deafblind person to rely on her residual sight to locate the element referred to in the setting.

The first type of locative points was repeatedly found with two possible handshapes: an extended index finger (see Figure 1A) and an open flat hand with fingers together (see Figure 1B). We hypothesize that this second handshape is used for clarifying purposes as it is bigger than the index handshape and therefore easier to perceive with residual sight. Both handshapes could depict a straight or circular movement or be held still. They could also be articulated while standing in a static position or while walking. In Figures 1A,B, the two frames depict a static position. In both of them, I001 holds the locative point for some seconds while TS001 directs her eye gaze to the elements referred to, which are situated in an elevated position.


[image: image]

FIGURE 1. (A) Locative point with an extended index finger. (B) Locative point with an open flat hand with fingers together.


The second type of locative point (i.e., contacting the shoulder of the deafblind person) was only found once in the data set. Both the deafblind person and the TSTS interpreter were standing still. The handshape was an open flat hand with fingers together that touched the deafblind person’s left shoulder with the side of the little finger, as shown in Figure 2. In this example, the deafblind women and the TSTS interpreter are outside the cathedral before the guide meets them. The two interpreters are explaining how the building looks from the outside. I001 is saying that on the left-hand side of the cathedral there is one tower which has a statue with wings on its top left corner. This information is conveyed with I001’s right hand and perceived with TS001’s left hand. TS001 faces the interpreter and turns her head toward the building from time to time. When the explanation is over, I001 moves backward. I001 changes hands, so she puts her left hand as a support for TS001’s left hand and articulates the locative point with her right hand on TS001’s shoulder. As can be observed in Figure 2, TS001 looks toward the pointed direction with her eye gaze and head aligned with the locative point. Afterward, TS001 moves her right hand up and depicts the shape of the top left corner of the tower in order to check that she understood correctly. Meanwhile, I001 changes hands again and acknowledges that TS001 got the right interpretation, articulating the sign YES “yes.”
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FIGURE 2. Locative point on TS001’s left shoulder.




Drawing Shapes on the Palm of the Hand of the Deafblind Women

Another strategy which was observed in this particular situation was the use of the deafblind person’s palm of the hand to depict the shape of the cathedral and to tell the deafblind person where they were situated in a given moment. This strategy was only used by one of the dyads (I002 and TS002). I002 tells TS002 that the cathedral is shaped like a cross. I002 adds that TS001 is being given a cross to show her where they are standing. I002 is about to draw a cross “in the air” with her right hand closed and the index and middle fingers flexed. When she starts the movement, TS002 extends her right hand opened with fingers together and palm up so that I002 can draw the cross on it. I002 puts her left hand under TS002’s right hand and draws the cross with her right hand while TS002 places her left hand on top of it (see Figure 3A). Afterward, I002 uses her index finger to point at the palm of TS002’s hand, to show the place where they are standing (see Figure 3B). TS002 backchannels signing YES and OK, and I002 signs PRO1.FL STAND NOW “we are standing here now.”
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FIGURE 3. (A) Depicting the shape in TS002’s palm. (B) Depicting the position in TS002’s palm.


This proprioceptive strategy is later employed by TS002 twice more. The group has been walking around the cathedral and they stop to listen to the guide’s explanation. When the guide has finished, TS002 extends her right hand and draws a cross on it and asks whether the style of the nave is Romanesque. I002 puts her left hand under TS002’s right hand and draws the cross with her index finger. TS002 repeats her question and I002 replies that the transept is the Romanesque part by repeating the shorter part of the cross on TS002’s palm. Then, TS002 draws the longer part of the cathedral above her palm (she does not touch it) and asks whether the style is Gothic. I002 has been translating this information into spoken Swedish7 for the guide who is beside them. The guide says that this is right, I002 signs YES and TS002 answers back OK. The previous time this strategy was used is quite similar. The group is visiting one of the chapels and TS002 wants to know exactly where they are placed. TS002 extends her right hand so that I002 can draw the cross on her hand and point to the place where the chapel is situated.



Use of Objects

The first strategy that involves different elements of the setting is the use of objects. This strategy is part of the Nidaros Cathedral accessibility project for deafblind visitors, which was presented in section “Materials and Methods.” In this visit, the guide provides three objects for the deafblind participants to perceive with their hands: a metal cross (see Figure 4A), a piece of plaster depicting an animal’s head (see Figure 4B), and a little statue of King Olav (see Figure 4C). The first object is used to help the deafblind visitors orient themselves as to where they are at any given moment. The other two are used to perceive the shape of two elements in the cathedral which are not perceptible by the deafblind participants, either because they are not reachable (the animal’s head made of plaster depicts a statue which is placed in a higher position) or because they are part of a painting (King Olav appears in a fresco painting in the altar of a little chapel).
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FIGURE 4. (A) Proprioception using a metal cross. (B) Perceiving with touch a piece of plaster depicting an animal’s head. (C) Holding a little statue of King Olav while signing.


These objects are always introduced by the guide and her explanation is translated into TSTS. While the deafblind visitors are perceiving these objects, TSTS can be used at the same time. In Figure 4A, we can see that I002 is pointing to the position in which they are. The guide has previously given the cross to TS002 while saying “we are here” and pointing to one of the edges. In Figure 4C, TS002 is perceiving the statue and fingerspells the name “Olav” in order to check that what she has been given corresponds to the statue of the king. I002 acknowledges using a haptic sign, i.e., tapping on TS002’s arm.



Touching Elements of the Setting

Another strategy to convey and perceive environmental information which was observed in our data is touching elements of the setting. The deafblind women perceive different elements of the cathedral including columns, walls, chairs, etc., by touching them with their hands. Touching can be done in a static position, that is, the deafblind women stand still, and they touch the elements in front of them. On occasion, interpreters guide their hands while touching to relate this sensory experience to previous discourse (see Figure 5A). On the other hand, this strategy can be used in movement, that is, the deafblind women walk with their interpreters while they touch elements in the setting (see Figure 5B).
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FIGURE 5. (A) Perception with the hands of the holes of the column. (B) Perception with the hands of the walls while moving.


Regardless of whether there is body motion or not, touching is sometimes combined with TSTS, either to clarify or to add information. For instance, after having touched the holes in the column (see Figure 5A), I001 tells TS001 how they are placed in TSTS. We also found one instance of touching in which perception was with the feet (see Figure 6). The guide explains the story of two basins that can be found on the floor of the cathedral and from which water poured at some point. I002 translates this information and tells TS002 to perceive it. TS002 approaches her right foot while I002 is repeatedly signing YES, to let her know that she is approaching the basin in the right direction. TS002 feels the surface with her right foot and withdraws it. I002 explains how the basin looks and tells TS002 to feel the basin. TS002 moves her left foot to do it, while I002 is indicating for her to bend in order to perceive the shape with her hand (see Figure 6). Afterward, TS002 bends and touches the basin with her right hand.
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FIGURE 6. Perception with left foot.




Walking Around

The last strategy found in our data was walking around the cathedral. As mentioned earlier, walking around is usually combined with TSTS and with touching. Interpreters guide the deafblind visitors in this process and one of the deafblind person’s hands is always holding one of the interpreter’s hands or arms. Therefore, the interpreter can use the hand in contact to convey information to the deafblind person. The other deafblind person’s hand is free to touch the setting or to be used to talk to/answer the interpreter.

We do not consider walking around an interpreting strategy per se to convey environmental information, as it is the guide who decides where they are moving and the deafblind visitors together with their interpreters follow her. Furthermore, this is more or less the same path that the guide would probably follow with hearing and deaf-sighted visitors to show the different parts of the cathedral.

However, there is an interesting instance of walking around in order for the deafblind visitors to perceive the size of the rose window (see Example 2 in section “Using Tactile Swedish Sign Language”). This instance is not done on the interpreters’ initiative, but it is part of Nidaros Cathedral’s accessibility project for deafblind visitors. The guide walks in a circle in the crossing of the cathedral, in the square area just in front of the altar. She is followed by TS002 with I002, and TS001 with I001 behind (see Figure 7A). When they have finished the circle (see Figure 7B), the two interpreters say that this is the end of the circle and that the size corresponds to the rose window. Then, the deafblind women acknowledge that they have understood it.
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FIGURE 7. (A) Picture depicting the position of the guide, deafblind individuals and interpreters while walking in a circle. (B) Graph depicting the movement of the participants for the deafblind women to perceive the size of the rose window.




DISCUSSION AND FURTHER RESEARCH

In this paper, we have described how Tactile Swedish Sign Language (TSTS) interpreters convey environmental information to two deafblind women in a cathedral visit. As pointed out by Edwards (2012), conveying environmental information in daily activities enhances the integration and participation of deafblind people in society (Edwards, 2012). TSTS interpreters need to continuously provide environmental information to the two deafblind women using different means, which underlines the difference between what is expected from these professionals and what is expected from other interpreters working with spoken and visual signed languages. Furthermore, the role of TSTS interpreters goes beyond merely translating linguistic information and conveying environmental information. These professionals may need to repeat information (Metzger et al., 2004), answer questions outside the framework of the interaction with other participants, act as guides for deafblind users, etc., for all of which it is important to build trusting relationships between interpreters and deafblind individuals (Slettebakk Berge and Raanes, 2013; Raanes and Slettebakk Berge, 2017).

To convey environmental information, we found that TSTS interpreters employ several strategies such as using TSTS, using locative points, drawing shapes on the palm of the hand of the deafblind person, giving them objects to perceive their shape, having them touch different elements in the setting, and walking to gain an idea about the size of some parts of the cathedral. Using TSTS is the most frequent strategy in our data to convey linguistic and environmental information. The use of objects and touching elements of the setting is mainly related to environmental information, but these can complement to different extents linguistic information provided before. However, locative points with some type of contact with the body of deafblind individuals, drawing on the palm of their hands and walking, are strategies which were only used to convey environmental information. We observed that these strategies can be combined, showing that multimodal interpreting is a flexible process which varies depending on the situation and from interpreter to interpreter.

When comparing these interpreted discourses with natural conversations between deafblind peers using TSTS extracted from the same corpus project (Raanes and Mesch, 2019), we can observe that locative points are more frequent in the former setting than in the latter. What may explain this variation is that this strategy is used to counterbalance (to some extent) the different sight status in this particular situation. The nature of the situation (a visit to a cathedral) and the fact that it is planned and guided by sighted individuals makes the role of sight central to it, as is the use of strategies to compensate for it. However, this imbalance does not exist when deafblind peers communicate between themselves as they have the same sensory status and do not need any device to compensate for it. Despite the difference in frequency, locative points proved to be a useful strategy to be used in tactile sign language interpreting when used in cooperation with deafblind individuals. A similar pattern can be observed when deaf-sighted individuals convey environmental to deafblind individuals (Edwards, 2012).

We hypothesized that haptic signs are a device that would be frequently used to convey environmental information. Although this system is mostly used in Nordic countries by tactile sign language interpreters, we did not find it used to convey environmental information about the cathedral. We mentioned a case in which a haptic sign had been used by one of the interpreters to provide a backchannel to one of the deafblind women while her hands were touching a little statue. Our findings call for further research on the use of haptic signs, which seem to be extensively used in other situations such as multi-party meetings between Norwegian deafblind individuals (Slettebakk Berge and Raanes, 2013; Raanes and Slettebakk Berge, 2017). Moreover, some participants in this Corpus of Tactile Norwegian Sign Language and Tactile Swedish Sign Language (Raanes and Mesch, 2019) reported in personal interviews that not all deafblind individuals feel comfortable with the use of this communication system. Therefore, there is some interpersonal variation which needs to be considered too. In order to further elaborate on this observation, we plan to study the use of haptic signs by the same two interpreters and these two deafblind women in other situations recorded in the same corpus project.

Different levels of linguistic analysis also deserve further attention, as they will allow us to describe how interpreted discourse is produced, perceived and understood. For instance, it would be interesting to investigate what type of repetitions are used by TSTS interpreters. In our data, we can observe that signs are frequently repeated in the same sentence [syntactic repetitions in the words of Notarrigo and Meurant (2019)] or that the same sentence or chunk of discourse is repeated many times (semantic and pragmatic repetitions according to the same authors). As a matter of fact, pragmatic repetitions also occur in cross-linguistic communication between Norwegian and Swedish deafblind individuals when they try to understand each other (Mesch and Raanes, submitted). Another interesting issue would be to study how interpreters contribute to building shared knowledge between participants. This issue has been examined in visual sign language interpreting (e.g., Janzen and Shaffer, 2013) when one or several participants have a different hearing status, but it has not been investigated in tactile sign language interpreting in which at least one of the participants has both a hearing and sight status different from the other participant(s).
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FOOTNOTES

1These schools are based in Örebro, Stockholm, Härnösand, Vänersborg, and Lund.

2In many countries (still) no or hardly any tactile sign language exists (e.g., New Zealand) as deafblind people live isolated lives and do not form a community sharing a communication system.

3
https://socialhaptisk.nkcdb.se/

4Classifier constructions are an inventory of handshapes which are used to represent referents (see Cormier et al., 2012; Hodge et al., 2019 for recent accounts). They have received different names in the literature such as polymorphemic predicates (Wallin, 1990) or depicting signs (Liddell, 2003), among others. In the present paper, we prioritize the use of the latter denomination as it is the most frequently used in sign language corpora.

5
https://archive.mpi.nl/tla/elan

6As is traditional in sign language linguistics, signs are represented by approximate translation glosses in small caps (see https://benjamins.com/series/sll/guidelines.pdf). The translation in English appears below each line of glosses in italics. Elements in parentheses after a gloss indicate the handshape of the token and elements in square brackets describe body movements. When a sign is held, the gloss is followed by —hold. Hyphens are used in glosses which contain more than one word (e.g., AT-TOP) and dots are used to specify the motion of a pointing (e.g., POINT.TRACK.ROUND). PRO1 stands for the first person singular pronoun, PRO1.FL refers to the first person plural pronoun and the glosses which start with DS indicate that the token is a depicting sign.

7Swedish and Norwegian are typologically similar languages belonging to the same language family. For this reason, the guide can speak Norwegian and the interpreters Swedish, and they will understand one another.
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Purpose: The primary aim was to describe the similarities and differences among the general health, physical health, psychological health, social trust, and financial situations of people with Usher syndrome (USH) types 1, 2, and 3. A second aim was to explore whether age, gender, clinical diagnosis, visual field, visual acuity, and degree of hearing impairment were associated with the general health, physical health, psychological health, social trust, and financial situations of people with USH.

Methods: In this study, 162 people with USH living in Sweden were included, and all three types of the disease were represented. Data concerning vision, hearing, and genetics were retrieved from the Swedish Usher database. Group comparison using frequencies, χ2-tests and Kruskal-Wallis tests for group comparison were used. To examine the effect of independent variables on poor health outcomes, a logistic regression analysis was conducted.

Results: Problems with poor health, social trust, and finances were found for all three types; however, more similarities than differences were found. The results of the regression model were ambiguous; it is not clear which independent measures contributed the most to poor outcomes. People with USH3 tended to report the most problems regarding the dependent outcome measures.

Conclusion: The observations of the associations between the independent variables and poor health, social trust and finances made in the present study are important to bear in mind in a rehabilitation setting; however, they do not fully explain how people with USH actually feel or rate their health. More research is needed to confirm the knowledge that exists within the clinical setting and the life stories told by the people with USH to merge existing knowledge into a rehabilitation setting based on evidence.

Keywords: bio-psychosocial perspective, deafblindness, financial situation, health, physical health, psychological health, social trust, Usher syndrome


INTRODUCTION

People with disabilities are more vulnerable to poor health status and comorbidities (Verbrugge et al., 1989; Abdullah et al., 2004). However, conducting research within this area is challenging because of the extant diversity among people with different disabilities and within groups of people with the same conditions. People with deafblindness [i.e., those with combined visual and hearing impairment (HI)] are a vulnerable group in society because their impairment severely restricts information, interactions, and communication with others (World Federation of the Deafblind, 2018). Because vision and hearing are complementary senses and enhance each other, impairments in one sense (i.e., hearing or vision) make it possible to compensate for restrictions in the other. However, for those with deafblindness, the ability to compensate becomes restricted due to impairments in both senses (Möller C., 2003). As defined in the Nordic definition of deafblindness: “Deafblindness is a combined vision and hearing impairment of such severity that it is hard for the impaired senses to compensate for each other. Thus, deafblindness is a distinct disability. To varying degrees, deafblindness limits activities and restricts full participation in society” (Nordic Centre for Welfare and Social Issues, 2016).

The most common cause of genetic deafblindness is Usher syndrome (USH; Kimberling and Möller, 1995). To date, 13 genes have been identified causing USH (Mathur and Yang, 2015). Three clinical types of USH are known (USH1, USH2, and USH3), and they differ clinically in their severity and the onsets of hearing and vision impairments. For some, the vestibular organ is affected, with congenital bilateral vestibular areflexia and balance problems (Kimberling and Möller, 1995). People with USH1 are characterized as having congenital, severe- to- profound HI, bilateral vestibular areflexia and the onset of retinitis pigmentosa (RP) during the first decade of life. Retinitis pigmentosa is a progressive eye disorder that affects the rods and cones in the retina. Early symptoms are night blindness, a narrowing visual field, additional light and contrast sensitivity, and impaired visual acuity. Due to vestibular areflexia, people with USH1 show a delayed walking age (>18 months). Cataract often accompanies RP. USH2 is characterized by a moderate- to-severe congenital HI and a late diagnosis of RP during the second decade of life. However, visual problems might be present earlier. People with USH3 experience progressive hearing, vision and balance loss. Thus, the HI suffered during childhood is moderate but progresses to severe or profound in adulthood. For people with USH3, the vestibular balance function can progressively degenerate. Both the clinical and heterogeneity of this condition is vast, and the genes interact in networks (Millán et al., 2011; Bonnet and El-Amraoui, 2012; Mathur and Yang, 2015). People with USH use different ways to communicate with others (e.g., speech, lip-reading, visual sign language, and tactile sign language) as well as to receive and provide information. They also use different types of support from others (e.g., interpreters or guides) and, technical devices (e.g., hearing aids, cochlear implants, loop systems, computers, magnifiers, braille script readers); moreover, it is common for communication strategies to change throughout life (Ellis and Hodges, 2013).

Previous research has shown that people with deafblindness are vulnerable to different mental health conditions, such as depression and anxiety (Miner, 1995, 1997; Bodsworth et al., 2011) as well as uncertainty of what the future will bring when living with a disease with a progressive course (Fletcher and Guthrie, 2013). The study by Bodsworth et al. (2011) did not address people with USH exclusively but focused only on adults with deafblindness who were members of Deafblind UK and responded to a questionnaire concerning psychological health as well as informal and formal support. In two studies, Miner asked people with USH1 or USH2 to describe living with deafblindness, the challenges faced and adaptations made, from a life course perspective (Miner, 1995, 1997). Social withdrawal and isolation are also consequences of deafblindness (Bodsworth et al., 2011; Hersh, 2013). The consequences of living with deafblindness have been described in an interview study by Fletcher and Guthrie (2013), who found that persons with deafblindness experience restrictions in daily living and a lack of independence.

In a study of psychological health and its relation to health-related quality of life, Dean et al. (2017) found that, depression, loneliness and lack of social support were associated with poorer psychological wellbeing in persons with USH living in the United Kingdom. Poorer psychological and physical health has been described in Swedish studies that report on the health of persons with USH1, USH2, and USH3, respectively (Wahlqvist et al., 2013, 2016a,b). Compared with a reference group, people with USH2 reported significantly poorer physical and psychological health (Wahlqvist et al., 2013). People with USH2 reported more problems with headache, shoulder and neck pain, feelings of anguish, depression, being under strain, and not being able to concentrate. Suicidal ideation was also severely overrepresented among people with USH2 compared with a reference group. Persons with USH1 reported significantly poorer psychological health and a more exposed situation in terms of social trust and financial situation than did a reference of the Swedish population (Wahlqvist et al., 2016b), major problems with fatigue and loss of confidence were revealed as well as restrictions in social participation due to refraining from going out alone or not receiving help when needed. A study describing the health situation of persons with USH3, stressed the importance of interdisciplinary strategies to facilitate the needs of support for persons with USH3, and deafblindness throughout the life span (Wahlqvist et al., 2016a).

The Bodsworth et al. (2011) study revealed that people with deafblindness received the informal support that they needed from family and friends, and that this help was their major source of support. The participants perceived less formal support than they wanted, and much of the support provided was practical help in terms of activities of daily living. To receive informal and formal support was discussed by participants in a study by Ehn et al. (2019), where the participants when talking about the informal support from families and friends described that it was a support that they could always rely on. However, to get informal support was not always easy in terms of being intrusive or feelings of lost independence. A bio-psychosocial study on deafblindness reported the presence of a fragmented healthcare that was time consuming regarding trying to contact healthcare and welfare, booking interpreters or transportation, and waiting for responses (Möller K., 2003). Lack of knowledge about the consequences of deafblindness was described by Ehn et al. (2019) when describing formal support from professionals. Another study showed that women with USH1 described their contact with low vision clinics and ophthalmology departments as substantially insufficient, uncoordinated and unable to meet their needs (Möller et al., 2009). In a study of older adults, Schneider et al. (2011) reported that support and services were offered based on a single impairment (i.e., hearing or vision) but not the combination of hearing and vision impairment. Bodsworth et al. (2011) stated that out-patient service professionals (i.e., audiologists and optometrists) must be aware of and ask their deafblind patients about symptoms of psychological distress.

The rationale for describing the similarities and differences in health among people with USH is that USH is a rare condition and relevant knowledge is sparse from a bio-psychosocial perspective. From a clinical rehabilitation perspective, it is greatly important to understand the three clinical groups described and whether the similarities and differences found among them are important for rehabilitation. More knowledge within rehabilitation would enable tailored interventions to meet the needs of psychosocial as well as medical concerns.


Aim

The current study described the similarities and differences among people with USH type 1, 2, or 3 with regard to general health, physical health, psychological health, and social trust as well as financial situation. Furthermore, it explored whether age, gender, clinical diagnosis, visual field, visual acuity, and degree of HI of these participants were associated variables.




MATERIALS AND METHODS


Participants

Adults with USH included in the Swedish Usher Register were asked to participate in a series of studies about their health. In the present study 171 adults with USH living in Sweden are included. The Swedish Usher Register includes participants with USH type 1, 2, or 3. The database is composed of assessments of vision, hearing, balance, and genetics, as well as medical records; it is updated on a regular basis. Medical records were retrieved from the Swedish Usher Register after authorization from the people with USH. People with USH have been recruited to enter their information in the database over the last 30 years; currently, the data of approximately 400 individuals are included in the register. Adults with USH1, 2, or 3 completed two extensive questionnaires about their health: the Health on equal terms (HET) (Public Health Agency of Sweden, 2007) and the Hospital Anxiety and Depression Scale (HAD-scale; Zigmond and Snait, 1983), the Swedish versions of the questionnaires have been used.

All 171 included persons had a clinical diagnosis of USH based on their HI, vision impairment, balance, family histories, and other clinical observations; 90 of these participants had a genetic diagnosis. Data concerning HI, visual impairment (i.e., visual field and visual acuity scores) and genetics are retrieved from the Swedish Usher Register and collected at approximately the same time as the questionnaires. The two questionnaires were sent to 87 persons with USH1, 122 persons with USH2, and 21 persons with USH3. The questionnaires were returned by 60 persons with USH1, 96 persons with USH2, and 15 persons with USH3. However, of these, two persons with USH1, and seven persons with USH2 were excluded because they failed to complete the HAD-scale, see Table 1 for background data.


TABLE 1. Background data for persons with USH1, 2 or 3.

[image: Table 1]


Independent Variables

Analyses were conducted with regard to how different health outcomes varied as a function of numerous factors such as USH category, gender, age, degree of HI, visual field, and visual acuity.


USH Category

The three sub-categories of USH are described above. Overall, 58 persons with USH1, 89 persons with USH2, and 15 persons with USH3 were included in the study (see Table 1). The three sub-categories for USH syndrome are equivalent to the clinical diagnosis, and these categories illustrate differences in degree of HI, onset of RP, balance problems, visual field, and visual acuity.



Gender and Age

In total, 91 women and 71 men were included in the study. The gender distribution for each group was 24 men and 34 women (USH1), 43 men and 46 women (USH2), and 11 women and 4 men (USH3). The mean overall age was 51 years old, and the age range was 18–84 years old (see Table 1).



Hearing

Hearing impairment was assessed. The average pure tone for 0.5, 1, 2, and 4 kHz (PTA4) was used. Thresholds were classified according to the European standard from mild hearing loss to profound hearing loss (hearing levels: mild, over 20 dB and less than 40 dB; moderate, over 40 dB and less than 70 dB; severe, over 70 dB and less than 95 dB; and profound, equal to and over 95 dB) (Stephens, 2001). The degree of HI for the whole USH group was 87 dB, with a range from 40 to 110 dB. Across the three groups, the mean HIs were 99 dB (USH1), 73 dB (USH2), and 99 dB (USH3; see Table 1).



Vision

Visual acuity was measured using Snellen chart-based standard test (Grover et al., 1997). The best corrected visual acuity test results were used to evaluate visual acuity function. Decimal visual acuity ranged from 1.00 (perfect visual acuity) to 0.00 (blindness) (Grover et al., 1997). The mean decimal visual acuity of participants was 0.4. Some differences were observed among the USH1, 2, and 3 groups, with mean decimal values of 0.5, 0.4, and 0.7, respectively (see Table 1).

The visual field test (Goldman perimetry) was measured and categorized into five phenotypes (1–5), where 1 denoted normal vision, 2 denoted visual field of partial or complete ring scotoma, 3 denoted a concentric central field loss with remaining peripheral island, 4 denoted a concentric loss and a visual field of ≤10°, and 5 denoted blindness (Grover et al., 1997). The values of the best-corrected visual field measures are presented; the mean for the whole group was 4. The mean visual fields were 3, 4, and 3 for persons with USH1, USH2, and USH3 respectively (see Table 1). In the regression model, decimal visual acuity was dichotomized as 1.00–0.4 (good) and 0.3–0.005 (poor), and visual field was dichotomized as 2–3 (good) or 4–5 (poor).




Dependent Variables

The Swedish Public Health Agency’s questionnaire HET (Folkhälsomyndigheten, 2007; Public Health Agency of Sweden, 2007) was used, as was the HAD-scale (Zigmond and Snait, 1983).



The Health on Equal Terms Questionnaire

The HET is a comprehensive questionnaire that contains numerous questions split across the following domains: health, living habits, tobacco and snuff, gambling, alcohol, financial situation, social relationships, and demographics (i.e., gender and age) (Public Health Agency of Sweden, 2007). The present study focused on the questions in the HET that pertained to general health, physical health, psychological health, and social relationships (i.e., social trust and finances). Questions with multiple response alternatives were dichotomized as either “no problem” or “problem.”



General Health

The HET measures general health via four questions. The first question is “How do you rate your general health?” and is to be answered on a five-point scale ranging from “very good” to “very poor.” Three questions concerning healthy days and activities of daily living were asked (Public Health Agency of Sweden, 2007). The persons estimated how many days that both their physical and psychological health had been affected by poor health over the last 30-day period and whether their physical and psychological poor health had affected their activities of daily living. Having 14 or fewer days of poor physical health, psychological health, or reduced activities of daily living was considered as no problem. Having 15 or more days over the last 30 day-period was considered as a problem (Boström and Nyqvist, 2010).


Physical Health

Health on equal terms questions referring to diabetes, asthma, allergy, or high blood pressure were “Have you any of the following diseases?” Answers were given using a four-point scale ranging from “no” to “yes, great distress.” Furthermore, eight questions were related to shoulder and neck pain, back pain/backache/hip pain or ischia, and hand/elbow/leg or knee pains (i.e., pain in the extremities), headache, eczema, incontinence, bowel trouble, and obesity (Public Health Agency of Sweden, 2007). These questions were answered using a three-point scale ranging from “no” to “yes, great discomfort” (Public Health Agency of Sweden, 2007; Boström and Nyqvist, 2010).



Psychological Health

Psychological health as assessed by the HET includes questions related to fatigue, sleeping problems, and anxiety/worry or anguish. These questions are answered using a three-point scale from “no,” to “yes, great discomfort.” The psychological health outcomes also included 12 questions regarding abilities over the last few weeks. These questions included topics such as being unable to concentrate, having feelings of worthlessness, and being unable to appreciate the day. Answers were given using a four-point scale ranging from “not at all” to “much more than usual.” A question about stress “Do you feel stressed at present?,” was answered using four-point scale ranging from “not at all” to “very much.” Two questions concerning suicidal behaviors were also included: “Have you at any time found yourself in a situation in which you seriously considered taking your own life?” and “Have you ever tried to take your own life?” Possible answers were “no,” “yes, once” and “yes, several times” (Public Health Agency of Sweden, 2007; Boström and Nyqvist, 2010).




Social Trust and Financial Situation

Within the HET social relationship domain, questions associated with social trust were asked. These questions were “Do you ever refrain from going out alone for fear of being attacked, robbed or otherwise molested?,” the question could be answered on a three-point scale from “no” to “yes often”; “Have you been subjected to physical violence over the past 12 months?”; and “Have you been subjected to threats of physical violence so that you became frightened over the past 12 months?,” the answer could be “yes” or “no.” Finally, “Have you been treated or received in such a way that you have felt wronged over the past three months?,” the answerer could be given on a three-point scale from “no” to “yes, several times.” Additional questions concerns having someone to share one’s innermost feelings and whom to confide, the possibility to obtaining help if needed and believing that most people can be trusted (Public Health Agency of Sweden, 2007).

The respondents answered questions about their financial situation. The questions were “in case of an unforeseen situation in which you had to get hold of 15,000 Swedish Crowns in a week, could you manage this?” The answer could be “yes” or “no.” The other question asked was “if during the past 12 months that you have had difficulty in managing your expenditure for food, rent, bills and so on?” Answers were on a three-point scale ranging from “no” to “yes, on several occasions” (Public Health Agency of Sweden, 2007).



The Hospital Anxiety and Depression Scale

The HAD-scale was developed by Zigmond and Snaith in early 80s. It consists of 14 questions, seven of which refer to anxiety or depression. The HAD-scale has been widely used in both clinical settings and among the general population to identify cases of anxiety and depression. Summation indices for each subscale are calculated, and a cut-off for anxiety and depression is set as 7/8 for probable cases (Zigmond and Snait, 1983).



Statistics

In addition to descriptive statistics, the Kruskal–Wallis test was used to examine the differences among the USH groups with regard to health (i.e., general health, physical health, and psychological health) and social trust/financial situation outcomes. A logistic regression analysis was used to determine whether the independent variables associated with health, social trust and financial situations remained significant after adjustment. Independent variables such as demographics and, clinical diagnosis as well as visual field, visual acuity and HI were used to examine general health, physical health, psychological health, and social trust and financial outcomes). A reference category was determined for each independent variable.



Ethical Approval

The Ethics Committee of Linköping University Hospital, and the Institutional Review Board of the Boys Town National Research Hospital in Omaha, United States, in 1990 and 1997 approved the use of the material in the Usher Register for research. In 2012, the Ethics Committee of Uppsala approved the translation of the HET and HAD-scale and to send these forms to persons with USH1 to collect data on their health and wellbeing (Dnr 2012/515). All persons with USH signed informed consent documents to participate in the clinical and genetic research on USH.




RESULTS

The results described the similarities and differences among persons with USH1, 2, or 3 with regard to general health, physical health, psychological health, social trust, and finances. The results also present the analysis of which dependent health outcomes were associated with the controlled independent variables demographics, clinical diagnosis, degree of HI, visual field and visual acuity, and the extent to which the variables affected the health outcome.


General Health

As Table 2 shows, no differences in self-assessed poor health were observed among persons with USH1, 2, or 3. Group comparisons revealed no significant differences for the frequency of physical poor health days, psychological poor health days or days when the capacity for work and activities of daily living had been lowered. However, a pattern was observed in the differences between the reported frequencies of physical poor days between persons with either USH 1 or USH2 and those with USH3. Persons with USH3 reported fewer poor physical health days.


TABLE 2. Percent and χ2-test for general health outcomes among persons with USH1, USH2, or USH3.

[image: Table 2]
Having 15 or more poor psychological health days was equally reported within the USH1, 2, and 3 groups. Persons with USH2 reported fewer problems with a lowered capacity for work and activities of daily living due to poor physical and psychological health than did those with USH1 or USH3. However, this difference was not significant. Persons with USH3 most frequently reported problems with lowered capacity for work and activities of daily living (Table 2).

The regression model regarding how the independent variables were associated with the general dependent outcomes revealed that age had a significantly high OR (4,07) with regard to the dependent outcome poor health (Table 6). This result shows that the risk of reporting poor general health increased by four times as participants aged.


Physical Health

Significant differences were observed in three of thirteen physical health outcomes: tinnitus; hand, elbow, knee, and leg pain; bowel problems (Table 3). When in-group comparisons were performed among the USH groups, the significant difference in tinnitus between USH1 and USH2 remained. This difference was not significant for USH3; nevertheless, a large difference remained between persons with USH1 and those with USH3 (Table 3). Persons with USH3 reported more problems with tinnitus than did those with USH1.


TABLE 3. Percent and χ2-test for physical health outcomes for persons with USH1, USH2, or USH3.
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The logistic regression model regarding how different independent variables contributed to poor physical health outcomes did not reveal a clear tendency, where only one variable contributed to poor physical health outcomes. Usher syndrome category or gender was associated with a higher risk for poor outcome on six of the physical outcomes controlled. These findings show that if belonging to a “higher” USH category (i.e., USH2 or USH3) was associated with a higher risk of tinnitus; hand, knee or leg pain; and bowel trouble (table 6). Women were at higher risk for having problems with headache, shoulder and neck pain, and incontinence (Table 6). Older participants had a significant higher risk for diabetes and high blood pressure outcomes. Finally, poor visual field was significantly related to a higher risk of allergy (Table 6).


TABLE 6. The significant OR and 95% confidence intervals for the independent variables associated with dependent outcomesa.

[image: Table 6]



Psychological Health

Twenty psychological health outcomes were measured, of which two were significant: fatigue and suicidal thoughts (Table 4). The group comparison regarding fatigue revealed that the difference between persons with USH3 and those with USH1 was significant; specifically, persons with USH3 reported far more problems than those with USH1 (93% compared with 62%). The difference among persons with USH2, compared to those with USH1 and USH3 respectively, were not significant. Nevertheless, a pattern was observed such that problems with fatigue increased across clinical type (USH1, USH2, and USH3). The same pattern of significance was revealed for persons with USH3 and those with USH1, but not those with USH2 with regard to suicidal thoughts (Table 4).


TABLE 4. Percent and χ2-test for psychological health outcomes among persons with USH1, USH2, or USH3.
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A non-significant pattern was identified with regard to psychological health outcomes in which persons with USH3 reported the most problems for ten of the outcomes. Persons with USH2 reported the most problems for five outcomes; and persons with USH1reported the most problems for four outcomes (Table 4).

The logistic regression model regarding how different independent variables contributed to poor psychological health outcomes did not reveal a clear predictor of poor psychological outcomes. Of the seven psychological health outcomes included in the model age was associated with a significant OR for three of the outcomes. However, both age and USH category had significant ORs with regard to sleeping problems. Other independent variables were associated with different psychological outcomes (Table 6). Interestingly, the association between visual field and managing problems was negative (B −1,67, SE 0,71, Wald 5,54, df 1, p-value 0.02, Exp B 0.19, CI 0.05–2.10); thus, those who had better visual fields were at a higher risk for poor problem management. A negative association was found between visual acuity and being incapable of making decisions (B −2,34, SE 1.04, Wald 5.027, df 1, p-value 0.025, Exp B 0.10, CI 0.01–0.75).



Social Trust and Financial Situation

Six of nine social trust and financial situation outcomes presented with significant differences (Table 5). Regardless of significance, persons with USH3 reported more problems (5/9 outcomes) closely followed by those with USH1 (4/9 outcomes). Persons with USH2 reported the fewest problems except with regard to difficult financial situations; here, persons with USH1 reported the fewest problems. Group comparisons revealed significant differences among all three USH categories regarding violence and difficult financial situations (Table 5).


TABLE 5. Percent and χ2-test for social trust and financial situation outcomes among persons with USH1, USH2, or USH3.
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The regression model performed for the social trust and financial situation outcomes did not reveal a significant predictor of poor outcomes (Table 6). Different independent measures contributed for each social trust and financial situation outcome. Gender/visual acuity and age/visual acuity significantly and negatively predicted general trust in most people and no one to share innermost feelings and whom to confide, respectively (B −1.19, SE 0.59, Wald 4.06, df 1, p-value 0.04, Exp B 0.31, CI 0.10–0.97; B −1.71, SE 0.70, Wald 6.01, df 1, p-value 0.01, Exp B 0.18, CI 0.05–0.71; see Table 6). This finding implies that persons with USH and better visual acuity are at higher risk for having a lack of general trust and not having someone with whom to share their innermost feelings and in whom to confide. The same pattern was revealed between being violated and age (B −0.57, SE 0.27, Wald 4.45, df 1, p-value 0.04, Exp B 0.57, CI 0.33–0.96; Table 6).




DISCUSSION

Both similarities and differences were identified among the USH groups with regard to general health, physical health, psychological health, social trust, and financial situation. Persons with USH3 tended to have poor outcomes such as headaches; hand, knee, leg, and elbow pain; fatigue; sleeping problems; and suicidal thoughts. These participants also tended to refrain from going out and did not trust most people in general. Persons with USH1 presented with a shifting of problems, primarily concerning psychological health and problems with social trust and finances. Persons with USH2 had problems that were more evenly distributed across physical health, psychological health, and social trust (see Tables 2–5). Likewise, the regression model showed high ORs for USH category, indicating that the USH3 group was at higher risk (Table 6). However, because few persons had USH3 (n = 15) these results should be interpreted with caution, and more research (both longitudinal and qualitative) are needed to examine the variables that contribute to the complexity of living with a progressive condition such as USH further.

The current results are ambiguous as to which variables contributed the most to the poor health, social trust and financial outcomes; each outcome was associated with a different predictor (Table 6). These findings do not mean that the independent variables lack importance; rather, they indicate the complexity of living with a progressive degenerative syndrome such as USH. Differences in background variables such as gender, age, visual acuity, visual field and degree of HI were observed (Table 1), and these variables were associated with high ORs for certain outcomes (Table 6). For example, one OR showed that women have a higher risk of reporting headache (Table 6). Furthermore, a higher age was related to the risks for diabetes, high blood pressure, sleeping problems, lost sleep over worry, and suicide attempts. Another OR revealed a negative relationship between risk of violation and age (Table 6), such that younger persons have a higher risk of being violated.

Deafblindness such as that found in USH is a complex phenomenon. We empirically examined numerous independent variables to determine how they are associated with different health outcomes. The results did not reveal connections in terms of linear causality; thus, the risk of a poor health, social and finance outcome depended on the independent variable. Concluding that persons with USH automatically have poor health outcomes or more problems with social trust or finances as their vision deteriorates is not possible based on the results of the present study. The same reasoning can be made with regard to the degree of HI. However, vision and hearing are highly complementary senses (Möller C., 2003) used to communicate and interact with others; when these senses deteriorate, individual’s social lives might become restricted (Fletcher and Guthrie, 2013), thereby affecting their health and social trust (Wahlqvist et al., 2013).

This study and previous studies both from the current research group (Wahlqvist et al., 2013, 2016a, 2016b) and others (see for example Miner, 1995, 1997; Schneider, 2006; Bodsworth et al., 2011; Ellis and Hodges, 2013; Dean et al., 2017) have found that persons with USH or deafblindness feel exposed with regard to poor physical health, psychological health and social withdrawal. However, the mechanisms associated with the health of people with USH their lack of social trust and financial problems are not clear. Social support has been described as a variable that affects the psychological health for persons with USH positively (Dean et al., 2017). To have strategies to concur difficulties when they occur (Ehn et al., 2019) has also been described as positive as well as remaining active through work (Ehn et al., 2016, 2018) or by other engagements (Ehn et al., 2019). Still, variables affecting the health of people with USH need to be studied from a life course, bio-psychosocial perspective to reveal possible interaction effects and consequences (Arcous et al., 2019).

Deafblindness such as that observed in USH is described as a disability that affects communication, giving and receiving information and orientation (Fletcher and Guthrie, 2013). Hearing and vision are greatly involved when we communicate with others and play roles in obtaining information and orientation. As vision deteriorates, evident for all persons with USH regardless of clinical type, and for those with USH 3 the deterioration also affects hearing, the mode of communication and interaction with others and the environment comes under attack. This effect might have implications for the possibility of living an independent life as has been described in previous research (Ellis and Hodges, 2013; Fletcher and Guthrie, 2013; Hersh, 2013). Communication barriers (which concern a lack of knowledge from others), negative attitudes and misconceptions regarding of what others think a person with deafblindness is capable of have been reported (Schneider, 2006; Hersh, 2013). The present study did not examine the communication strategies that the persons with USH use. However, some of the problems reported might concern a compromised communication situation. The efforts made to see, hear and follow what is being said in a conversation or what is happening in the environment might lead to fatigue, strain and shoulder and neck pain.

Because USH is a rare syndrome, healthcare and rehabilitation setting professionals seldom come in contact with people with USH, and previous research has found that the healthcare and support that is offered does not meet the needs of the people with deafblindness or USH because it is fragmented, lacks coordination and is time consuming (Bodsworth et al., 2011; Möller K., 2003; Möller et al., 2009; Schneider et al., 2011). Therefore, it is of great importance to gain knowledge regarding how one’s physical, psychological and social health affects people with USH in their daily lives from a life course perspective; this goal requires an interdisciplinary bio-psychosocial perspective. If unknown, then support and rehabilitation efforts might have limited effects. People with USH also report, spending much effort in explaining their life situation to professionals and others (Ehn et al., 2019).


Implications for Rehabilitation

During rehabilitation or in other healthcare settings, the whole person must be taken into account; hence, a bio-psychosocial perspective is necessary to understand the general, physical, psychological, and social health of persons with USH. To focus on a single impairment (i.e., hearing or vision) in the rehabilitation or healthcare setting reduces a complex living situation and does not consider deafblindness as a distinct disability with special consequences for the individual or the adjustments that must be made by society.




CONCLUSION

None of the independent variables examined in the current study fully explain the poor health of persons with USH. The independent variables that contributed the most to poor health outcomes were ambiguous. Additional research is needed to examine the consequences for health and other variables or mechanisms regarding persons with USH. An evidence-based rehabilitation setting that provides help and support for people with USH should rely on the individual’s knowledge about their life situation and challenges, research and professional knowledge. The observations of the associations between the independent variables and poor health, social trust and finances made in the present study are important to bear in mind in a rehabilitation setting; however, they, do not fully explain how people with USH actually feel or rate their health. More research is needed to confirm the knowledge that exists within the clinical setting and the life stories told by the people with USH to merge existing knowledge into a rehabilitation setting based on evidence.
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Background: People with deafblindness experience stigmatization, exclusion, and isolation. Due to complex communication challenges, feelings of isolation and exclusion can increase. However, assistive technology can change these negative outcomes. The aim of this systematic review is to synthesize and analyze the research published in journal articles focused on the use of assistive technology to improve communication and social interaction for people with deafblindness.

Methods: A qualitative review study, examining journal articles focusing on the use of assistive technology to support social interaction of people with deafblindness as found in the following databases: IEEE Xplore, ProQuest, Cochrane, Embase, CINANHL, PsychINFO, Web of Science, PubMed, and ProQuest, was conducted. An in-depth analysis of the selected articles was performed.

Results: Nine articles were included in this systematic review. The Technology Readiness Levels indicated that the communication assistive technologies reported in the included journal articles span across readiness levels, but mostly remained in the prototype phase. The identified themes are: (1) the objective of the assistive technology, with as sub-themes two-way communication, and access to information; (2) design and development, with as sub-themes new communication assistive technology design, and development, usability and co-creators; (3) acquisition and implementation; and (4) the impact of the assistive technology, with as sub-themes social integration and expansion, autonomy and confidence, and well-being.

Conclusions: This systematic review provides a roadmap for the way forward in the use of assistive technology in communication and social interaction for people with deafblindness. Co-creation should start during the design and development stages and continue into testing, evaluating and implementation. A greater understanding of the unique communication needs and challenges may contribute to the development of more advanced technologies which can be used in daily situations and contribute to support two-way communication and social inclusion of people with deafblindness. Furthermore, a challenge remains to focus on the development of assistive technology supporting declarative communication, which includes giving comments, declarations, predictions, and reflections during a conversation. More research conducted over the long-term is needed to bring the communication assistive technologies into more advanced stages of readiness.

Keywords: assistive technology (AT), deafblindness, communication, social inclusion, systematic review (PRISMA)


INTRODUCTION

Over the years, technological advancements have been made and there is an increased interest in using technology as an assistive aid (Den Brok and Sterkenburg, 2015; Korn et al., 2018). Assistive technology is defined as any technology that will enable an individual to perform an activity that they usually would not be able to do independently as a result of their disability (Netherton and Deal, 2006) and supports with acquiring new skills, improving mobility, learning and/or communication skills (Den Brok and Sterkenburg, 2015). Especially for people with deafblindness there is a significant need for communication support in order to improve their quality of life (Hersh, 2013; The World Federation of the Deafblind, 2018). Assistive technologies show at least some evidence of being effective in enabling people with deafblindness to communicate more effectively and participate in social interactions more independently (Ogrinc et al., 2018). Furthermore, this technology can assist and support people with deafblindness and can contribute to increased inclusion in society. It is therefore important to gain insight in how assistive technology, at this point in time, contributes to the communication and social interaction, and thus to the well-being, of people with deafblindness.

Deafblindness, also known as dual-sensory impairment, is a term used to describe a unique disability in which a combination of hearing and visual impairment is present (Perfect et al., 2019). The term refers to a spectrum of combinations of vision and hearing impairment, ranging from mild hearing and vision loss to total deafness and blindness (Jaiswal et al., 2018). Deafblindness can be categorized into two distinct groups: pre-lingual or congenital deafblindness and post-lingual or acquired deafblindness (Dammeyer, 2014; Perfect et al., 2019). Both categories can have various medical and genetic causes (Damen and Worm, 2013; Jaiswal et al., 2018; Korn et al., 2018). Although it is difficult to accurately predict the prevalence of people with deafblindness worldwide (Perfect et al., 2019), it has been estimated that of the global population, 0.2% is diagnosed with severe deafblindness and 2% of the global population has a milder form of deafblindness (The World Federation of the Deafblind, 2018). Deafblindness is prevalent across various age groups, but over time an increase in prevalence in older populations is reported (Jaiswal et al., 2018; Perfect et al., 2019). This implies that about 2.2% of the world population need to cope with a combination of hearing and visual impairment and are in need of adequate assistive technology.

The combination of hearing- and vision impairment creates complex challenges (Dammeyer, 2014). The complex challenges can be exemplified through the equation of “1+1=3,” illustrating that the loss of both hearing and vision is more disabling than the sum of the impairments (Gunther, 2004; Dammeyer, 2014; Nordic Centre for Welfare Social Issues, 2018). Commonly people with deafblindness experience difficulties and restrictions with regards to mobility, access to information, communication, and inclusion (Jaiswal et al., 2018; Korn et al., 2018). More specifically, these challenges may include: expressive communication difficulties for people with congenital deafblindness; coping with continuous change in communication needs due to the progressive loss of hearing and/or vision; coming to terms with the vision and hearing impairment; making themselves understood; and for others understanding the message the person with deafblindness wants to convey (Jaiswal et al., 2018).

Not understanding the other person and not being understood leads to communication breakdowns, missed opportunities for social interaction and limited engagement in social interactions (Prain et al., 2012). As a consequence, especially for people with congenital deafblindness or with deafblindness and developmental delays, imperative communication, which includes directive (commands), prompts, questions and requests, is often more present than declarative communication which includes comments, declarations, predictions and reflections (Damen et al., 2017). Challenges in communication thus play a significant role in limiting opportunities for the development of meaningful interpersonal relationships (Emerson and Bishop, 2012). Furthermore, their social inclusion is affected due to the limited prospects for employment (Korn et al., 2018). In sum, communication difficulties experienced by people with deafblindness decrease the possibilities to experience social interaction and inclusion.

In general, the experience of interacting and communicating with others is a basic human need and essential for emotional and social well-being. Among deafblind people the decreased social participation (Dammeyer, 2014) lead to social isolation and low levels of quality of life (Jaiswal et al., 2018; The World Federation of the Deafblind, 2018). Furthermore, people with deafblindness have profound challenges related to living independently and a lot of dependence is placed on informal caregivers, which can include family members (Ogrinc et al., 2018). Caring for and supporting a person with a disability influences various domains of the entire family's life (Hsiao, 2018) such as the relationship between parents, the parent-child relationship and relationships amongst siblings or other family members (Hall et al., 2012). In addition, the resources and interventions required by the person with deafblindness and their family have a significant financial impact and most countries are unable to fully support these people and their families (The World Federation of the Deafblind, 2018). Therefore, people with deafblindness and their families need any additional support available including the support assistive technology can provide. Indeed, assistive technology, which has been proven to be effective in various other populations (Hoffman et al., 2017; Woensdregt et al., 2020), has been developed to assist with mobility, social interaction and more specifically communication among people with deafblindness (Jaiswal et al., 2018; Ozioko et al., 2018).

It is therefore clear that to improve their psychological well-being and quality of life, people with deafblindness have a strong need for support including methods, tools, and interventions that increase their ability to communicate with other people. Existing interventions either focus on communication and language development, or communicative support (Dammeyer, 2014). These methods can include tactile and non-tactile aids. Non-tactile methods such as signing and voice command are most common, but not effective for all people with deafblindness. Examples of tactile aids include braille, print on palm, Tadoma (placement of the person with deafblindness thumb on the speakers lips or jawline), the use of pictograms, and tangible objects, as well as finger spelling (Damen and Worm, 2013; Jaiswal et al., 2018). Also vision and hearing aids are crucial for people with acquired deafblindness (Dammeyer, 2014). Nevertheless, not all types of vision and hearing impairments can be improved with vision and hearing aids. In addition, majority of the current assistive technology focuses on single-sensory impairments, which is at times ineffective for a person with deafblindness (Perfect et al., 2019). Furthermore, the combination of deafblindness, heterogeneity of literacy skill acquisition and levels of motivation can influence the efficacy of assistive technology (Perfect et al., 2019).

A systematic review may provide new perspectives and insights into possible future research directions. Insight in the use of assistive technologies to promote communication and interaction of people with deafblindness may provide a roadmap for future research in this field. In general, for this population, the developed assistive technologies have not gone beyond the prototype phase (Ozioko and Hersh, 2015), hence, to move forward in the care and support of people with deafblindness, it is important to examine the assistive technologies that go beyond the prototype phase. It is therefore important to focus on articles concerning the use of assistive technology, which were developed with, for and in the field of deafblindness as these developments are shown to be sustainable. As such, this review will focus on describing and evaluating the current state of research. The focus of this article is to move beyond technical descriptions of the devices, to gain insight into the design, development and implementation of assistive technologies for people with deafblindness meant for enhancing communication and social inclusion.



METHOD


Design

In this systematic review the structured approach reported by Kable et al. (2012) is used to examine the current research related to the use of assistive technology to support the communication of people with deafblindness and their social interaction. In this systematic review the Preferred Reporting Items for Systemic Reviews and Meta-Analyses (PRISMA) checklist was used.



Inclusion and Exclusion Criteria

In order to identify relevant articles, three review-rounds were performed: title-, abstract–and full text eligibility review. This approach was chosen to ensure that all articles related to this search were identified. Articles focusing on deafblindness and assistive technology with an aim to improve interpersonal communication and social interaction were selected. Only journal articles were included, as we wanted to examine sustainable and justifiable assistive technology with in-depth analysis concerning the use with and for people with deafblindness. Conference papers were excluded as generally studies presented at conferences are in the prototype phase and lack proof for validity as they are often not tested in daily care environments. Furthermore, the review performed by Sorgini et al. (2018) covered studies on assistive technology presented at conferences. With this current systematic review, focusing on journal articles, we aim to gain a greater understanding of the gap of knowledge between prototype and implementation in daily practice. Articles between 2005 and 2020 were included (see Table 1). A 15-year period was selected as the use of technology prior to 15 years ago is expected to be technologically less advanced than more recent assistive technology. There were no limitations related to the language of the published journal article.


Table 1. Inclusion and exclusion criteria.
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Search Strategy

As a result of the complexity of the population, as well as the variety of assistive technologies, technical, medical, and social science research fields were combined. Consequently, relevant databases were selected from the relevant research fields. These databases, searched on 29 April 2020, were: IEEE Xplore, ProQuest, Cochrane, Embase, CINANHL (via EBSCO host), PsychINFO (via EMBSCO host), Web of Science and PubMed. ProQuest, Cochrane, Embase, Web of Science, and PubMed. A search on 6 May 2020 included the databases: CINANHL, PsychINFO, and IEEE Xplore.

Research within the field of deafblindness is limited. Therefore, the title and abstract search focused on all articles related to the diagnosis of deafblindness, without any limitations. The search strategy included various synonyms and related disorders of deafblindness and focused on the titles and abstracts of articles. Keywords for the search strategy were compiled with the assistance of a librarian. Specific medical subject headings (MeSH) terminology was used to focus the search and find more relevant citations (* was used where appropriate). The key search words included the following: “deaf-blindness” OR “deaf-blind” OR “deafblindness” OR “deafblind” OR “deaf and blind” OR “vis* and hear* loss” OR “vis* and hear* impair*” OR “charge syndrome” OR “usher syndrome” OR “dual sensory loss” OR “multi-sensory impair*.” The keyword search strategy was tested and adjusted to each database. Limitations placed on each database search engine included: Abstracts and Titles; date: 2005–2020; type of article only journal articles.

The first and second authors conducted the search simultaneously, yet independently, using the various identified databases. A total of 3,410 journal articles on deafblindness were found within the selected databases. The citations of all articles were downloaded, and 578 articles duplicates were found. Next, five article titles were excluded, as they were conference papers, books or policies. After excluding the duplicates and irrelevant papers a total of 2,827 articles were screened.

During round 1, authors 1 and 2 randomly selected 1,850 (65%) articles and reviewed the titles independently. Each title either received a score of 1 (irrelevant) or 2 (relevant) based on the inclusion and exclusion criteria. Using SPSS, the measure of agreement was 75.5 % (Kappa = 0.757), which was deemed acceptable. There were 20 mismatched codes. These mismatches were attributed to the ambiguity of the titles and abstracts and were discussed and reviewed. Three articles were deemed as relevant and 17 articles were irrelevant. The remaining titles were divided between authors 1 and 2, and reviewed independently, using the same coding system. From this point onward articles with ambiguous titles, which could not be scored as relevant or irrelevant, were included in round 2. By doing so the chance of negative selection bias was reduced. A total of 106 titles were identified for an abstract review.

Round 2 consisted of the abstract review. Of the 106 articles selected in the previous round, 26 (25%) articles were randomly selected and coded independently by authors 1 and 2. The measure of agreement was 78% (Kappa = 0.780) and four mismatched codes were identified. The mismatched articles were reviewed and all four were excluded for review, as the articles either focused on a single-sensory impairment or assistive technology that was not related to communication and social interaction. Then, the remaining abstracts were divided amongst authors 1 and 2 and reviewed independently. Again, to reduce the chance of negative selection bias, articles were included for the third round if there was any uncertainty for exclusion. A total of 33 articles were identified for the next step, the full paper review.

During round 3, all 33 articles were independently reviewed and coded by authors 1 and 2, and the measure of agreement was 100% (Kappa = 1.00). After this final review, seven articles were identified. The articles were discussed with authors 3 and 4, and two additional articles were selected. Author 3, who has extensive experience and knowledge within this field hand-selected one article. The second article was published after the review was completed but was deemed relevant, as it is a follow-up journal article of one of the included articles. See Figure 1 for an overview of the review process.


[image: Figure 1]
FIGURE 1. Flow Diagram depicting identification and screening process.


A total of nine articles were included in this systematic review (see Table 2) with studies conducted in Italy, Scotland, USA, India, Canada, and Spain. Once the journal articles were identified and the quality appraisal was completed, all the authors analyzed the articles independently with the aim to inductively categorize possible themes. The researchers discussed the potential themes until consensus was reached.


Table 2. Overview of selected articles.
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Quality Appraisal

To get a general impression of the methodological quality of each of the articles identified, the Mixed Methods Appraisal Tool (MMAT) was used. The MMAT was selected, as it is suitable for both qualitative and quantitative research. This appraisal tool consists of two screening questions and five questions related to the specific research methodology. Each article receives a score out of seven. Authors 1 and 2 conducted independent quality appraisals and any inconsistencies were discussed with authors 3 and 4.



Technology Readiness Levels

In order to systematically identify the readiness of the described technologies, similarly as reported in other studies (e.g., Korving et al., 2020), the Technology Readiness Levels (TRLs) were used. TRL's are defined by the United States of America Department of Defense (2020) and focuses on the technical maturity of the assistive technology as well as demonstrated capabilities (see Figure 2). This categorization does not confirm whether previous levels were successfully completed, but rather focuses on the current depicted level mentioned in each article.


[image: Figure 2]
FIGURE 2. Technology Readiness Level descriptions used by the (United States of America Department of Defense, 2020).





RESULTS


Quality Assessment

The quality appraisal yielded mixed results (see Table 2). The study conducted by Emerson and Bishop (2012) on the use of videophone technology received a high score of 7. Two other articles (Cantin et al., 2019; Ozioko et al., 2020) received a score of 3, due to limitations to data extraction, interpretation and coherence between the various methodological stages. The above-mentioned articles were categorized as qualitative research. Five articles (Evers et al., 2012; Ozioko and Hersh, 2015; Russo et al., 2015; Carrera et al., 2017; Vasanth et al., 2018) received a score of 2 as the focus of these studies was on the design and technical evaluation of the communication assistive technology, but not on examining their potential effects among deafblind users. The article by Sorgini et al. (2018) is a review on haptic sensory substitution technologies and therefore did not receive a quality appraisal.



Technology Readiness Levels

All studies, except the review (Sorgini et al., 2018), received a TRL score (see Table 2). In five (Ozioko and Hersh, 2015; Russo et al., 2015; Carrera et al., 2017; Vasanth et al., 2018; Ozioko et al., 2020) studies, the assistive technologies were placed at level 1,2,3, and 4–indicating that either concept formulation, proof of concept and validation was still taking place in lab situations, but not yet in a daily interaction situation between a person with deafblindness and their communication partner. Ozioko et al. (2020) report a follow-up to Ozioko and Hersh (2015) showing the developmental process from stage 2 “concept” up to stage 4 “validation in a lab.” Studies conducted by Cantin et al. (2019), Emerson and Bishop (2012), and Evers et al. (2012) are categorized in level 8 and 9, which indicated that the assistive technology was completed and implemented in field settings. In these studies, existing communication assistive technologies were adapted for use in daily communication with people with deafblindness.



Main Findings

Four overarching themes were identified and sub-divided into sub-themes. The overarching themes included: (1) the objective of the communication assistive technology; (2) design and development; (3) acquisition and implementation; and (4) the impact of the communication assistive technology. The themes and sub-themes are represented in Figure 3.


[image: Figure 3]
FIGURE 3. Overview of the identified themes.




The Objective of the Assistive Communication Technology
 
Two-Way Communication

The communication assistive technologies all aim to improve two-way communication. Russo et al. (2015) and Carrera et al. (2017) highlighted the requirement of physical proximity for communication with people with deafblindness, which in turn limits opportunities for two-way communication. The aim of the reviewed assistive communicative technologies was to create a means for remote communication. Ozioko and Hersh (2015) found in their surveys, completed by experts and people with deafblindness, that remote communication can include short-ranges, such a face-to-face communication in a lecture room, as well as longer-ranges, such as from different rooms and locations. Both categorizations were identified as important. Cantin's et al. (2019) communication assistive technology system was specifically designed to improve interpersonal communication on short range. The other studies allowed for longer and remote communication except for Vasanth's et al. (2018) communication aid, as it was unclear if it was designed for long or short ranges.

The depth and complexity of the two-way interaction can vary significantly. Some assistive communication technologies attempt to provide a means for imperative communication, whereas other technologies attempt to create more natural and meaningful interactions through declarative communication. PARLOMA, a remote-communication system, (Russo et al., 2015) and the videophone technology used in Emerson and Bishop's (2012) study attempt to create an opportunity for a telephonic conversation. Russo et al. (2015) emphasize the importance of capturing both verbal and non-verbal communication during an interaction. On the other hand, TactileCom (Carrera et al., 2017), Vasanth's et al. (2018) communication aid and Cantin's et al. (2019) chat application mentioned that their devices focus on conveying simple messages, and thus on imperative communication.

The communication assistive technologies were developed with a specific communication partner in mind. These partners included peer-to-peer communication (Emerson and Bishop, 2012; Russo et al., 2015; Ozioko et al., 2020) and unimpaired persons (Emerson and Bishop, 2012; Ozioko and Hersh, 2015; Carrera et al., 2017; Vasanth et al., 2018; Cantin et al., 2019). Some assistive communication technologies were able to provide communication with several types of communication partners (Emerson and Bishop, 2012; Evers et al., 2012).



Access to Information

Even though the improvement of two-way communication between a deafblind and another (either deafblind or not deafblind) person remains the primary aim of most of the assistive communication technologies, additional aims were also mentioned. Three articles (Emerson and Bishop, 2012; Ozioko and Hersh, 2015; Russo et al., 2015) explicitly highlighted enabling more accessibility to information. Ozioko and Hersh (2015) also suggested incorporating a real-time clock. Vasanth et al. (2018) on the other hand stated that their communication aid improves the efficacy and ease of working from home, in the office or in public spaces. Accessibility to telephonic communication was the main aim of the study conducted by Evers et al. (2012). Ozioko et al. (2020) highlighted the possibility of motivating non-braille readers to learn braille. Lastly, Carrera et al. (2017) mentioned that other communication applications are also possible.




Design and Development
 
New Communication Assistive Technology Design and Development

The majority of the articles included in the review focused on the design and development of a prototype for communication assistive technology for people with deafblindness. The communication assistive technologies described in the papers included a range of devices. Some of the devices mentioned in the articles are specifically built as assistive devices for deaf, blind, and/or deafblind people. Other papers described systems in which common devices and computers (such as microphones or displays) communicate with each other (for example using Bluetooth) and in this way can be used as communication systems for people with deafblindness. The devices mentioned in the articles include: tactile gloves (Ozioko and Hersh, 2015; Carrera et al., 2017; Ozioko et al., 2020); videophone technology (Emerson and Bishop, 2012); a robotic hand (Russo et al., 2015); a teletypewriter (Evers et al., 2012) and a braille display notetaker (Cantin et al., 2019). In Table 3 descriptions of the communication assistive technologies specified in the papers are summarized.


Table 3. Description of the communication assistive technology.
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Several articles described how output devices (such as monitors, headphones, speakers) and computers (such as laptops and phones) could be connected to the communication assistive technology. Connecting additional mainstream devices such as phones and computers can facilitate communication between a person with deafblindness and groups of people and/or with people who cannot usually communicate with deafblind people. For example, the system described by Russo et al. (2015) connects different output devices thereby allowing the person with deafblindness to communicate to multiple users. The system described by Ozioko et al. (2020) includes Bluetooth links in order to connect to other devices such as computer or mobile phones. The authors mention that in this way the person with deafblindness could for example send and receive phone messages.



Usability
 
Communication systems

The communication systems used in the different papers varied, and included braille, tactile sign language (of different countries/languages) and communication by concepts (see Table 2). Four included articles (Evers et al., 2012; Ozioko and Hersh, 2015; Cantin et al., 2019; Ozioko et al., 2020) described systems that were based on braille, which is less suitable for people who become blind with age (Carrera et al., 2017). Sign language (Damen and Worm, 2013; Russo et al., 2015), speech-to-text (Vasanth et al., 2018) and communication by concepts (Russo et al., 2015) were the communication systems used by the assistive technologies specified in the four other included articles. The latter refers to a system of communication that is faster, since it does not require spelling out the word, is easy to learn and allows new concepts to be added.

Sorgini et al. (2018) state that “In both deaf/hard of hearing and deaf-blind communities the availability of a sign language as the only way of communication, this can lead to a linguistic isolation from the non-impaired […] most of non-disabled people do not understand sign language and interpreters are expensive and not always available” (page 4). This issue is observed in Russo et al. (2015), where the non-deafblind communication partner needs to master sign language. Also in Ozioko et al. (2020) the non-impaired communicator needs to have knowledge of braille. However, a few of the articles described communication assistive technologies that use both the languages of the person with deafblindness and the person without deafblindness. For example, the system described by Vasanth et al. (2018) includes text output for non-deafblind people. Evers et al. (2012) describe an individually tailored method of enabling a deafblind person to use the telephone to communicate with people without impairments, based on his specific rehabilitation goal and flexible in magnifying capability.



Learnability and ease of use

Three of the included studies (Emerson and Bishop, 2012; Evers et al., 2012; Carrera et al., 2017) referred to training the participants before use of the assistive technology. Carrera et al. (2017) mentioned that before the study began, deafblindness experts evaluated the application used on a number of factors including learnability and ease of use. Carrera et al. (2017) also measured the change in correct stimulation patterns recognized before and after the training, demonstrating that the training was effective. However, none of the articles measured learnability of the assistive technology, although Carrera et al. (2017) did mention that participants were able to effectively use the interface, which means it was easy to learn with the training provided.



Comfort and aesthetics

Four of the included articles specified feedback on comfort and/or aesthetics (Ozioko and Hersh, 2015; Carrera et al., 2017; Cantin et al., 2019; Ozioko et al., 2020) and this feedback was in two cases not a central focus and not stated as a study objective (Carrera et al., 2017; Cantin et al., 2019). In two of the papers (Carrera et al., 2017,?) the user feedback in relation to these topics was followed-up and used in a next version of the technology.

Aspects related to comfort, which were mentioned in the articles, included freedom of movement (Cantin et al., 2019), wearability (Ozioko and Hersh, 2015; Ozioko et al., 2020), physical comfort of the hand (Carrera et al., 2017), sensation on the skin for people with skin conditions as well as people with higher tactile sensitivity (Ozioko et al., 2020), material comfort and evaluations of the vibrations' sensation on the skin (Ozioko et al., 2020). Moreover, Ozioko et al. (2020) mention the sensor actuators they used in their device were designed to provide convenience to the user. Aesthetics were mentioned by participants in Carrera et al. (2017), in which participants stated that they do not want to look different than other people and would prefer the device to be covered by clothing.

Some people with deafblindness may still be able to perceive colors. For these people, Ozioko et al. (2020) suggest that red may be less suitable if they have comorbid autism. In addition, the use of colors was mentioned in relation to visibility of the interface, as it may be useful to include contrasting colors on the interface.



Portability

Portability is described as an important feature of communication assistive technology (Sorgini et al., 2018). Vasanth et al. (2018) refer to portability as ease of transporting the technology from one place to another. Wireless gloves were part of the systems described in three included articles (Ozioko and Hersh, 2015; Carrera et al., 2017; Ozioko et al., 2020). Two other articles (Vasanth et al., 2018; Cantin et al., 2019) also described a portable system. For example an assistive technology which was used outside the deafblind person's home, at a restaurant outing (Cantin et al., 2019). Evers et al. (2012) did not discuss portability in their paper, but the system that was described could potentially be portable.



Effectiveness of communication

In three of the reviewed articles (Russo et al., 2015; Carrera et al., 2017; Ozioko et al., 2020) the transfer of communication between input and output sources were measured. In three (Emerson and Bishop, 2012; Ozioko and Hersh, 2015; Cantin et al., 2019) other studies the focus on effectiveness of communication went beyond the technical aspect, to measure perceived effectiveness of the technology in promoting and enabling communication among users. Specifically, Emerson and Bishop (2012) reported that a pilot study had established videophone technology as an effective method for engagement of deafblind students in communication activities, upon which they built within their work. Cantin et al. (2019) found that turn management in the communication between people with deafblindness and unimpaired communication partners was perceived as problematic for the deafblind persons. In addition, the deafblind participants expressed negative perceptions regarding the speed of the communication and the occurrence of errors and their consequences. These aspects could be related to the participants' perceptions of the assistive technology's effectiveness. Ozioko and Hersh (2015) asked participants to indicate the features that, according to them, would lead to effective communication and used this information in the design of the proposed system.




Co-creators

Although none of the included articles described co-creation processes in the design of the technologies, six of the studies (Emerson and Bishop, 2012; Ozioko and Hersh, 2015; Russo et al., 2015; Carrera et al., 2017; Cantin et al., 2019; Ozioko et al., 2020) mentioned that user needs, including either professionals and/or deafblind users, were taken into account. One of the studies (Ozioko and Hersh, 2015) also included a short description of the process of the user needs exploration and a follow-up study (Ozioko et al., 2020) included a short description of the results they obtained from users. Specifically, Ozioko and Hersh (2015) included feedback from professionals of organizations that care for deafblind people, in the form of interviews, in order to collect preliminary information about technologies used by deafblind people and collect requirements of non-impaired communication partners. In this study deafblind people also received a questionnaire to collect demographic information, assistive device use, mobile or smart phone use, computer use, British deafblind manual alphabet use, and design requirements for communication assistive technology. The results were used as a next stage in the definition of design specifications. Ozioko et al. (2020) included deafblind users as well as non-impaired individuals in the design process to obtain feedback on the interface. Participants mentioned the following areas: tactile sensitivity, health, wearability and usability, and look and feel.




Acquisition and Implementation

Sorgini et al. (2018) highlighted that assistive technology research should focus on the development of cost-effective and optimal devices. The design and development of communication assistive technology is influenced by the needs of the users with deafblindness. However, the accessibility and the initial implementation thereof are also taken into consideration during the design phase as well as the implementation phase. PARLOMA (Russo et al., 2015) as well as Vasanth's et al. (2018) communication aid specifically emphasizes low-cost design.

Evers et al. (2012) and Emerson and Bishop (2012) mention the issue of funding in relation to deafblind people's rehabilitation and in relation to technology development, respectively. Furthermore, in Emerson and Bishop's (2012) study, persons who are deaf and hard-of-hearing could receive videophone devices, but this did not include monitors, which can reduce the purchasing costs of the assistive technology.

The initial implementation of the assistive communication technologies was often not mentioned. Two articles (Emerson and Bishop, 2012; Cantin et al., 2019) mentioned that training was given to participants prior to the intervention. This training was extensive and included follow-up sessions. Ozioko and Hersh (2015) reported that some assistance with regards to installation on their phone should be considered. On the other hand, Emerson and Bishop (2012) explicitly mention that users receive additional training.



The Impact of the Assistive Communication Technology
 
Social Integration and Expansion

Limited information was reported about the impact of assistive technology on the life of people with deafblindness. While some studies expected that an increase in opportunities of communication would lead to an increase in social inclusion and active participation in society (Ozioko and Hersh, 2015; Russo et al., 2015), other studies confirmed that there was not only active engagement in daily videophone communication, but also an expanded circle of friends, contacts with local businesses (Emerson and Bishop, 2012) and increased well-being (Cantin et al., 2019).

People with deafblindness reported stigmatization and the feeling of being excluded from the use of technology (Emerson and Bishop, 2012) as well as the fear of being excluded (Sorgini et al., 2018). This stigmatization was generally related to society's perception of their level of ability to use communication assistive technology. However, the use of communication assistive technology is expected to influence perceptions of people with deafblindness about themselves as well as the perception of society concerning people with deafblindness (Russo et al., 2015). Results in two articles (Emerson and Bishop, 2012; Cantin et al., 2019) showed changes in perceptions of people with deafblindness about how they are perceived by their society and realizations about themselves. Cantin et al. (2019) reported that a shop attendant was excited to communicate effectively with a person with deafblindness. People with deafblindness who participated in interventions reported increased insight into the importance of social integration, the ability to use the technology and the usefulness of communication assistive technology in their lives (Emerson and Bishop, 2012; Cantin et al., 2019).



Autonomy and Confidence

The themes autonomy and confidence were mentioned in three of the articles (Emerson and Bishop, 2012; Ozioko and Hersh, 2015; Cantin et al., 2019). Ozioko and Hersh (2015) predicted that the use of technology would increase ability and independence in social activities, education, and employment of people with deafblindness. Both studies indicated that the use of assistive technology contributed to higher levels of autonomy, confidence, and perceived ability (Emerson and Bishop, 2012; Cantin et al., 2019). Cantin et al. (2019) reported positive results related to competence, a sense of confidence and autonomy. Furthermore, Emerson and Bishop (2012) observed significant changes from low levels of competence and confidence to a greater sense of independence, autonomy, and confidence. In addition to the above-mentioned changes, individuals in both studies (Emerson and Bishop, 2012; Cantin et al., 2019) reported an increased willingness to try new things.



Well-Being

This new sense of autonomy was also linked to a greater sense of well-being. In the case study reported by Cantin et al. (2019) the woman experienced frustration and fear during the intervention, but also pride and an improved quality of life. Similarly, Emerson and Bishop (2012) reported that parents mentioned that their child with deafblindness was happy while using the videophone technology. Furthermore, they also reported high levels of enthusiasm and motivation related to the use of the videophone technology and that the expectations and experiences of using communication assistive technology highlighted similar themes of social inclusion, autonomy, and increased well-being.





DISCUSSION

The aim of this systematic review was to describe and evaluate the current state of research related to the use of assistive technology aimed to improve communication and social interaction of people with deafblindness. The analysis has moved beyond technical descriptions of the technology in order to gain insight into the design, development, and implementation of communication assistive technology. The four overarching themes found in the nine included journal articles focusing on communication assistive technologies and social interaction and published within the last 15 years, were: the objective of the assistive technology; design and development; acquisition and implementation; and impact of assistive technology.

Although, this field appears to be more dynamic, given that various communication assistive technologies that have been presented at conferences (Sorgini et al., 2018) only nine publications met the inclusion criteria. Even though conference proceedings are peer reviewed these publications mainly report the development of prototypes. The limited availability of journal articles highlights the need for more sustainable research with in-depth analysis concerning the use of communication assistive technology and the experience thereof. No quantitative studies, including randomized controlled trials, measuring the effects of the technologies on communication among people with deafblindness were identified in the current review. The limited availability of journal articles and lack of randomized controlled trails may be related to the low prevalence of the deafblindness among the general population, as well as the practical difficulties in identifying, recruiting, and conducting research within this population.

Of the included journal articles however, also four out of the nine articles have not gone past the prototype phase of development, which seems to be in line with the results in the review by Sorgini et al. (2018). Only one follow-up article was found in the 15-year period. This is concerning, as the developed technologies do not appear to be disseminated among a community that can greatly benefit from the uses of communication assistive technology.

Another reason for the stagnation of article publishing in this area may be related to the resources required for development of communication assistive technologies for people with deafblindness. The difficulty of funding and the need of specialized funding focusing on deafblindness have been highlighted in reviewed publications (Evers et al., 2012), as well as in the first global report on deafblindness (The World Federation of the Deafblind, 2018). Development of technology can be expensive and time-consuming, especially for such a diverse and small group within the global population. There seems to be an emphasis on cost-effective technologies, which, in combination with the size of target group, may not make the manufacturing profitable. Extra funding is needed to develop sustainable and implementable assistive technology so that persons with deafblindness can live inclusive and integrated lives.

Another factor that should be taken into account is that most projects attempted to design new technologies. Even though previous research was consulted to a certain degree, it is noteworthy that the new research did not often build on previously developed technologies. Collaboration between different research projects may decrease the time and financial investment required. This was evident in Cantin's et al. (2019), Evers et al. (2012), and Emerson and Bishop's (2012) research. The two articles that reached higher levels of technical readiness were adaptations of existing technology and this may be another solution for future projects. Adapting existing technology can save time and be financially more beneficial, especially for manufacturers.

The aim of the communication assistive technologies was to establish remote communication, which will increase opportunities for interaction and decrease social isolation. As seen in the results, two-way communication can differ according to the individual communication needs. During the review, research related to the type of communication needs of people with deafblindness was reported. People with deafblindness may have a means to convey simple messages or requests, but there are limited ways in which declarative communication can take place (Damen et al., 2017). Russo et al. (2015) mentioned the importance of verbal and non-verbal communication but provided little clarification about these needs and how they were identified. Communication assistive technology should attempt to assist with the specific two-way communication needs presented by people with deafblindness. During the design phase of a study, the communication needs as well as the intended communication partner should be explored by including people with deafblindness as co-creators. By adequately matching the needs of the people with deafblindness with the assistive technologies, the path is cleared for more interactions and fulfilling connections.

Six out of the nine articles included in this review did briefly mention the involvement of co-creators. These co-creators consisted of experts within the field of deafblindness, as well as people with deafblindness. The involvement of co-creators in the design of technological innovations is important, especially for target groups whose abilities and needs are very different than those of the designers of the technology. By involving the intended users, insight into their abilities, needs and experiences is gathered and used in the design and development process. This makes it more likely that the resulting technologies will be implemented effectively. The included studies indicated that use of the assistive technology did increase opportunities for two-way communication and changed the participant's well-being and autonomy, social integration, and opportunities for education and employment. However, for communication assistive technology to be effective people with deafblindness should be involved, the nuanced needs of the intended deafblind user should be understood.

It is unclear whether the assistive technologies described in the current review can effectively be used and integrated into everyday life. Within this review, no usability studies of communication assistive technologies for people with deafblindness were identified, and it is unclear if the technologies that were described had been systematically tested to ensure adequate usability. The lack of systematic research on usability-related factors, such as usefulness, efficiency, effectiveness, learnability, and satisfaction, may be related to the technology readiness stage in which the research currently finds itself. It is advised that usability is systematically evaluated and steps are made toward higher levels in the technology readiness indicator.

Portability is mentioned as an important feature, as it allows for opportunities for communication and increased possibilities for participation in society. In seven of the nine publications the need for portable assistive technology was highlighted. The ease of use, provided by the portability of the technology, could promote more consistent and long-term use of technology. Even though Ozioko et al. (2020) did perform a thematic analysis on the experience of wearing their technology, the results, as was done in the other articles, were presented briefly. More research is required regarding comfort and integration in daily life. For instance, wearing gloves may be uncomfortable and impractical when performing activities that require the use of one's hands, such as eating or drinking. Furthermore, some technologies actually cause fear of stigmatization, fear of failing and frustration related to using communication assistive technology (Emerson and Bishop, 2012; Sorgini et al., 2018). Thus, although devices were portable, they were not always practical and don't always support inclusion. Therefore, future research should include the combination of the important features, including portability, practicality, and general acceptability in daily life.

Throughout the above-mentioned points, as well as among the themes identified within the review, the “voice” of the deaf-blind user appears to be lost. Various themes were identified within such a small number of articles, which may point to a need for more specialized and focused research. This was especially prevalent in the user-feedback sections, but also in the limited information published related to the experience of using communication assistive technology in their daily lives. On the one hand there are reports of fear of stigmatization, fear of failing and frustration related to using communication assistive technology (Emerson and Bishop, 2012; Sorgini et al., 2018), and on the other hand reports of increased autonomy and well-being (Cantin et al., 2019). Nevertheless, the phenomenology of using these technologies were not really explored and published. More research should be done on the actual experience of people with deafblindness using communication assistive technology. This will empower people with deafblindness to voice their needs and actively participate in building a world in which they can participate.



CONCLUSION

Limited research about communication assistive technology for people with deafblindness is available in peer-reviewed journals. The described technology is across the stages of technology readiness, but it appears that many technologies do not move to more advanced levels of technology readiness. This may be related to funding, lack of research collaboration and as a result of research challenges. More in-depth and sustainable research should be conducted within this field of research, which could move the technology to a more mature readiness level, which could assist in understanding the value of communication assistive technology in increasing social interaction and inclusion, as well as well-being. This will ensure that communication assistive technology could be effectively integrated into their daily lives. Features that should be considered include communication systems, learnability and ease of use, comfort and aesthetics, portability, practicality, and general acceptability in daily life. In order to design, develop and implement effective, and sustainable communication assistive technology, people with deafblindness should be included as co-creators during all stages of the research. The inclusion throughout the various phases will ensure that their needs are not only heard and understood, but also implemented in such a way that it will improve their quality of life, thus their autonomy and confidence, social inclusion and well-being.



LIMITATIONS

Even though it was attempted to find all relevant articles related to this review, there is no guarantee that all relevant articles were found. This may be related to the diversity of terminology as well as the fields of research in which the articles were identified. Additionally, this review only focused on journal articles. Conference papers were excluded although they may have described relevant communication assistive technology. Furthermore, non-academic sources were not included in the review. Various articles were also excluded that identified assistive technology that had other primary functions then communication. It is, however, possible that some of these assistive technologies can be adapted for communication purposes. Therefore, a next literature review could include conference papers and possible other non-academic sources that describe assistive technologies for social interaction and communication.
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The overall goal of a cognitive assessment is to improve communication, learning, and quality of life for a child who is deafblind. This article will give a brief description and perspective on different evaluation approaches as a basis for reliable cognitive assessments and offer suggestions on how to improve the quality of a cognitive assessment in our clinical practice. The assessor should be aware of the limitations of norm-referenced tests if standardized normative measures are applied to evaluate the cognitive functions of a child who is deafblind. However, if engaging a child with deafblindness in a standardized normative assessment, special considerations and assessment concessions would be required. Furthermore, key issues on how to improve the quality of a cognitive assessment by affording multiple assessment pathways for cognitive assessments will be addressed. Particular attention is given to the following assessment approaches: multi-method, multi-informant assessment, ecological assessment, and dynamic assessment. The use of multiple assessment pathways is necessary to reveal the genuine cognitive abilities and potentials of a child with deafblindness.
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INTRODUCTION

The aim of any cognitive assessment in children is to evaluate cognitive functioning, to distinguish clinically abnormal from normal cognitive changes, and to provide information for determining appropriate goals and interventions. However, the cognitive assessment of children with deafblindness is not a straightforward process. Although accurate cognitive assessment of children with hearing impairment or visual impairment has been standardized, cognitive assessment of individuals with dual sensory impairment is more elusive (Hartshorne and Salem-Hartshorne, 2011). Children who are deafblind comprise a heterogeneous group. They are diverse in their sensory impairments, cognitive capabilities, and vulnerabilities. Notably, children who are deafblind “differ by type and level of hearing and vision loss, age of onset of vision and hearing loss, physical and health issues, cognitive functioning, expressive and receptive communication forms, and educational histories” (Bruce et al., 2018, p. 80). Besides, factors related to the etiology of deafblindness and co-existing neurological conditions associated with or completely independent from the etiology (i.e., epileptic seizures, cranial nerve problems, motor impairments, brain malformations, and brain related processing disorders), jointly may influence cognitive performance.

A child who is deafblind “face greater demands compared to sighted and hearing children in understanding how to relate to the surrounding world” (Bruce et al., 2018, p. 85). Access to the environment is limited in a child who is deafblind, which results in fragmented experiences and reduced learning opportunities. Children who are deafblind have unique communicative challenges due to their concurrent hearing and vision impairment. Both communicational and cognitive processes overlap. “Understanding the world and one’s relationship to it, the essence of cognition, is not easily separated from the child’s communicative abilities” (Rowland, 2009, p. 5). Accordingly, a child who is deafblind faces unique challenges that may affect many aspects of his/her inherent capacity that are needed for cognitive development. Consequently, cognitive assessments of a child who is deafblind must carefully consider how the child’s concomitant hearing and visual impairments and communicative abilities could affect a child’s cognitive performance.

Cognitive assessment of children who are deafblind is a challenge to all concerned. Children who are deafblind have multiple barriers to learning and information gathering due to their combined hearing-vision loss, which may mask their cognitive abilities. While there are “established guidelines and options for conducting cognitive assessment with individuals with visual impairment/blindness and hearing impairment/deafness” (Hill-Briggs et al., 2007, p. 389), practice suggestions for cognitive assessment in individuals with deafblindness are very limited.



DIFFERENT EVALUATION APPROACHES AS A BASIS FOR RELIABLE COGNITIVE ASSESSMENTS


Standardized Normative Assessment

Standardized normative assessments “typically involve direct testing of an individual with a set of tasks administered under standardized conditions that permit comparisons to norms or to absolute standards for performance” [National Research Council (NRC) Committee on Disability Determination for Mental Retardation, 2002, p. 95]. The gold standard of cognitive assessing is “a face-to-face administration of a battery of standardized tests concerned with the objective measurement of cognitive abilities” (Herr and Ankri, 2013, p. 47). A variety of standardized normative tests has been published to assess cognitive abilities in children. For a further description and a list of the frequently used evidence-based cognitive or neuropsychological measures for children, see Campbell et al. (2008).

Some of these evidence-based cognitive/neuropsychological measures (nonverbal cognitive ability/attention and executive functioning/memory and learning) have been administered to children with deafblindness who display various degrees of visual and auditory impairment. For example, (a) the Wechsler Nonverbal Scale of Ability (Wechsler and Naglieri, 2006) has been administered to children with hearing loss and visual disability (Cupples et al., 2018); (b) subtests from the developmental neuropsychological assessment (NEPSY; Korkman et al., 1998) that evaluates planning skills (tower test) selecting and matching target visual stimuli (visual attention), memorizing and putting in order a story (narrative memory test) and the Rey’s Figure copying test (Rey and Osterrieth, 1993) that measures visuospatial construction and short-term visual retention have been administered in children with CHARGE syndrome with a wide range of visual and auditory deficits (Lasserre et al., 2013).

However, numerous challenges confront the assessor when using standardized normative measures to assess domain general or domain specific cognitive abilities in children with deafblindness. Generally, the assessor may lack knowledge of the nature of deafblindness, additional medical conditions may be present, and the assessment might be quite extensive and involves considerable time to both plan and carry out. More specifically, communication challenges exist. The communication of a child who is deafblind may be unconventional, prelinguistic, or non-symbolic (i.e., gestures and vocalizations). Many children with deafblindness may not be intentional in their communication with others (Damen et al., 2015). Moreover, their communicative expressions are subtle, their communicative attempts may be easily overlooked, and their responses may be difficult to judge during the assessment.

Furthermore, “most standardized measures are inappropriate because they have been normed for children with normal vision and hearing and they scarcely include children who are deafblind as a norming group” (Chen et al., 2009, p. 328). Most evidence-based cognitive/neuropsychological measures rely on use of vision and hearing and include auditory-verbal and visual-nonverbal tests which pose extreme barriers to gaining accurate information about the cognitive functions of a child who is deafblind. Valid assessment of children with deafblindness requires tools appropriate to this population. No valid and reliable standardized normative cognitive measures exist for this target group, across age or the deafblindness spectrum. The low-incidence nature of deafblindness and the heterogeneity among children with deafblindness makes it difficult to obtain sufficiently large sample sizes to develop valid normative data for cognitive tests.

The assessor should understand that the use of formal cognitive tests to obtain psychometric data in a more standardized manner may not be appropriate, when assessing a child who is deafblind. “Standardized instruments require precise administration procedures that may not allow enough flexibility to accommodate the needs of children who are deafblind” (Bruce et al., 2018, p. 85). However, if standardized normative cognitive tests are used it should consider the communicative challenges, psychosocial issues, and support needs of the individual child. Besides, it has been recommended that “if direct assessment is conducted it should be by or in the presence of at least one adult who knows the child with deafblindness well” (Nelson et al., 2002, p. 103). A standardized cognitive assessment may be helpful to identify the child’s cognitive capabilities and vulnerabilities in relation to their learning, as it may provide a snapshot of how a child with deafblindness is learning at that time in a controlled way. Consequently, “when used wisely and in consideration of each test’s limitations, carefully selected standardized tests may provide valuable information about the deafblind student’s development” (Wolford, 2016, p. 10). Furthermore, a cognitive profile of a child who is deafblind obtained by standardized assessments may aid in understanding the complex issues regarding differential diagnosis and the co-occurrence of neurodevelopmental disorders in deafblindness. Although standardized tools could be applied, expert judgment by professionals who have sufficient knowledge of assessing children with dual sensory/clinical experience with children having neurodevelopmental disorders should be required in a differential diagnostic process (i.e., deafblindness and intellectual disability). It has been described that “clinical experience is needed, as well as cross-disciplinary cooperation and specialized diagnostic methods together with an observation and intervention period in order to be able to assess and differentiate mental and behavioral symptoms from sensory deprivation in people with congenital deafblindness” (Dammeyer, 2011, p. 571).

Standardized normative measures can be helpful, but they must be used cautiously, especially when attempting to report an actual score. Typical scores used with norm-referenced tests (i.e., percentiles, standard scores, and T-scores) may not be reliable or valid once they deviate from standardized procedures; “they may do not correspond to the deafblind child’s actual capabilities, educational priorities, and learning experiences and they may underestimate or overestimate the child’s true potential” (Mar, 1998, p. 5). For this reason, when using standardized normative cognitive measures to evaluate a child who is deafblind, there is risk that the test scores may lead to incorrect judgments about the child’s cognitive functions, subsequently the assessor is at risk of giving wrong labels and diagnostic overshadowing may occur. Nevertheless, if engaging a child with deafblindness in a standardized normative cognitive assessment, special considerations may be required. Furthermore, the assessor should consider applying specialized measures or permitting assessment concessions to evidence-based tests.

Due to the loss of vision and hearing, the child who is deafblind may be better equipped to display his/her cognitive abilities through the act of touching (i.e., active touch). “Active touch or haptics refers to the act of touching, implies voluntary, self-generated movements and allows the individual to tactilely manipulate objects in trying to identify or remember them” (Nicholas et al., 2019, p. 24). Active touch/haptics may portray as a possible sensory modality to measure cognitive abilities in children with deafblindness. There is evidence for an empirical relationship between tactile measures and cognitive ability (Decker, 2010). Specialized measures, where active touch is used to assess specific cognitive functions may perhaps provide us with a better understanding of the child’s abilities. Some psychometric tactile cognitive measures with no reliance on vision (i.e., tactile measures in the Halstead-Reitan Test Battery: Reitan and Wolfson, 1993; tactile measures in the Dean-Woodcock Test Battery: Dean and Woodcock, 2003; and Haptic Test Battery: Ballesteros et al., 2005) have been administered to visually impaired children (Mazella et al., 2014). Unfortunately, these tactile measures lack sufficient or appropriate norms for children with deafblindness. Besides, tactile test performances that require the manipulation of haptic stimuli may be confounded by poor tactile/proprioceptive function or fine/gross motor impairments in some children with deafblindness. However, when administrating standardized tactile cognitive measures in the evaluation of a child who is deafblind, it is crucial that the results of these tests be interpreted within a broader context, including test norms, impact of level of visual, auditory and motor functioning and the child’s experience of everyday interactions with objects. Particularly, a functional assessment on how the child uses his/her sense of touch should be determined. Observational instruments designed to assess object manipulation skills could be useful, for example, the Home Inventory of Problem Solving Skills/School Inventory of Problem Solving Skills are observational instruments designed to assess skills related to object use in children who are deafblind or have severe and multiple disabilities (see Rowland, 2009).

Since children with deafblindness often do not respond in a standard manner to formal tests and they may score at floor levels for many of the tasks, it is important that evaluators consider flexible procedures when evaluating a child who is deafblind. For this reason, when engaging a child with deafblindness in a standardized cognitive assessment, special considerations such as assessment concession would be required.

Assessment concession “revolves around an effort to minimize the impact of a range of intrinsic and extrinsic barriers upon the assessment performance of the learner” (Alant and Casey, 2005, p. 186). Assessment concessions for a child who is deafblind are an intricate issue and the type of concessions made to cognitive assessments varies. Two categories of assessment concessions will be described: test accommodation and test modification.

Test accommodation concerns potential changes in the ways assessment tasks are presented to the instructional needs of the child. Test accommodations “improve accessibility to the content of the test and are selected to remove barriers that inhibit the learner’s ability to demonstrate knowledge” (Cawthon, 2010, p. 192). Generally, children with impairments benefit from test accommodations, “but for some children, the accommodated instrument would appear to be unsuitable because the impairment could be too severe” (Visser et al., 2013, p. 3741). Nevertheless, in the case of deafblindness, accommodation is about how to adjust the cognitive assessment in a personalized way, so that the impact of visual and hearing difficulties on test performance are reduced, while not affecting what the test measures.

While many of the test accommodation principles described here are applicable to cognitive assessment of children with special needs in general, some of these test accommodations are particularly relevant for children with deafblindness. Some examples of test accommodation for children with deafblindness are the following:

a. Presentation accommodations (to change how assessment information and instructions are presented): enlarging, brightening, or changing the contrast of test items; using sound amplification devices; providing visual, auditory, and touch cues to support attention and engagement; and providing appropriate communication mode for test instructions and content (i.e., hands-on methods of demonstration and instructions, having a sign language interpreter delivering instructions, using visual or tactile/haptic signs).

b. Response accommodations (to allow test responses to be given through ways other than typical verbal or written response): allowing for basic forms of communication (i.e., gestures or vocalizations); allowing for some form of pointing (i.e., finger and hand pointing, eye gazing, or visual scanning); allowing for using aided communication devices (i.e., picture boards, tablet-based technology, speech generating devices, or a brailler); and allowing for using visual or tactile signs.

c. Setting accommodations (to change how the environment is structured): reducing visual and auditory distractions in the test room (i.e., reduction of visual clutter and limiting background noise); room design modifications (i.e., specialized lighting and noise reduction materials); enhancing speech reading conditions (i.e., avoiding hands in front of face, clearly enunciating speech); and providing physically accessible resources (i.e., seating in close proximity to the assessor, adaptive furniture, or equipment).

d. Timing and scheduling accommodations (to change how time is organized): providing extra practice trails; providing frequent breaks and multiple sessions to complete tests; allowing extra time for processing auditory information (i.e., repeating/rephrasing information when necessary); allowing extra time for processing visual information (i.e., extended time for critical visual details when completing visual-perceptual tests); and allowing flexibility according to the child’s physical states (i.e., motor impairments, level of reduced energy/fatigue due to medical conditions or medications, level of physiological arousal/pain) or psychological states (i.e., disinterest, lack of motivation, feelings of difficulty or frustration, and level of stress/anxiety). Hence, it is important to evaluate the child’s physiological and psychological states during the assessment in this regard. For example, an observational and qualitative analysis scale has been developed to evaluate a child’s behavior emotional, behavioral and attention abilities during the testing session (see Löfkvist et al., 2020).

In contrast to test accommodation, test modification is considered “as a change in the nature or content of the assessment” (Conderman et al., 2017, p. 72). Modification is described as “an alternate assessment and content changes may significantly alter the context and complexity level of the assessment” (Alant and Casey, 2005, p. 188). Furthermore, the assessor must remain aware “that by virtue of using test modifications, validity of normative data and interpretation guidelines may be breached” (Hill-Briggs et al., 2007, p. 401). Examples of test modification for children with deafblindness would imply modifying mainstream tests/subtests, such as transforming visual test items to manually explorable/tangible representations (i.e., into three-dimensional representations), replacing visual-spatial test materials with tactile/haptic versions (i.e., textured and raised materials) or translating auditory-verbal test items into equivalent visual or tactile signs.

It is likely that potential difficulties may emerge when differentiating between accommodations and modifications. In the case of deafblindness, test item translation into visual or tactile signs is one such example. “Test translations traditionally can be regarded as an accommodation, provided that the content of the test is not changed” (Alant and Casey, 2005, p. 187). However, literal translations of tests are difficult and not always possible, granting that test modifications need to be considered. For example, the translation of auditory-verbal tests [i.e., verbal comprehension subtests in the Wechsler Intelligence Scale for Children-Fifth Editon (WISC-V): Wechsler, 2014] into equivalent visual signs may significantly modify items and alter the task demand. “Individual test items, when translated into visual sign, may be comparatively more or less difficult than the original English item” (Day et al., 2015).

Furthermore, when administering an auditory-verbal working memory test (i.e., Digit Span subtest in the WISC-V; Wechsler, 2014) “in a signed language modifies the cognitive demands of this subtest from a task that taps auditory working memory to one that taps visual working memory and this modification significantly alters the construct being measured” (Day et al., 2015, p. 7). Similarly, when administering a visual processing speed test (i.e., Symbol Search subtest, in the WISC-V; Wechsler, 2014) that allows for extended time to complete the test may alter the speed construct being measured.

Although clinical judgment and experience have led to some recommended assessment concessions practices for children with deafblindness, limited research has been done to prove the validity of test modifications that depart from standardized test procedures (i.e., test items presented in a tactual form, test items translated into visual/tactile sign or extended time on visual tasks). Although, a study has evaluated the validity of transforming mainstream visual and auditory-based tests into the tactile modality in adults with dual sensory loss (Bruhn and Dammeyer, 2018), there are no valid and reliable transformed tactile cognitive tests which could be applied to children with significant vision and hearing loss. Although test modification practices could reveal the true potential of a child with deafblindness, the assessor must be extremely cautious when interpreting test results or explaining test scores when test modifications have been applied. It has been suggested that “great caution should be applied when estimating the abilities of children who are deafblind” (Geenens, 1999, p. 162).

Assessment concessions may be appropriate only if the assessment is based on a clearly articulated purpose and the cognitive measures are selected to address the types of functions that harmonize with the child’s learning experiences and intervention goals. Subsequently, for a child who is deafblind to be meaningfully evaluated, the assessment procedure should be highly individualized and the cognitive measures must be carefully chosen and planned to answer questions unique to each child’s learning needs or functional life skills. For this specific purpose, a qualitative evaluative approach that involves evaluating a child’s cognitive capabilities that reveal appropriate interventions may yield a more valid assessment when evaluating a child who is deafblind. Accordingly, the cognitive/neuropsychological items should be selected and guided to identify the basic and complex cognitive concerns from a child’s on-task behavior, as shown in these examples: how information is best communicated to promote learning; how does perceptual-cognitive characteristics in the different modalities help promote the child’s multisensory learning; how does the child’s spatial ability in the visual or tactile modality affects his/her explorative activity, navigation, or mobility training (spatial cognition); how does the child stays focused and problem solve when a new or unfamiliar task is presented (attentional switching); how many repetitions of information does it take for the child to acquire new information (working memory); how does the child learn to remember specific personal episodes/experiences (autobiographical memory); how does the child’s ability to generate a plan affects his/her functions in everyday life (cognitive planning); how effectively does the child use feedback from the environment (cognitive flexibility); how does the child allow for change in perspectives in order to reach a goal (goal-oriented); and what is the child aware of when facing a task and processing the information related to it (metacognitive knowledge). A qualitative evaluative approach to cognitive assessment may reveal what the child needs regarding learning and daily life functioning and that “the most important assessment goal is to gain an understanding of the child’s real-life skills and concepts as applied in educational, home, and social settings” (Chen et al., 2009, p. 332).

As parents and educators become more aware of the barriers of standardized normative cognitive assessments, a discussion on the implications of assessment concessions tends to become necessary. Nevertheless, cognitive assessments of children with deafblindness should focus on the processes that promote learning, problem solving, and functional skills rather than on the norm-referenced test scores. In other words, a qualitative approach to cognitive assessment may give children with deafblindness the opportunity to reveal their genuine cognitive abilities and potentials. A study has described that when the quality of interaction was optimized and the individual assessment concessions regarding visual and auditory limitations were applied to the Bayley Scales III (Bayley, 2006), the qualitative assessment was able to capture latent cognitive processes and reveal critical functional skills (i.e., problem-solving ability) in persons with congenital deafblindness (Tuomi, 2014).

Furthermore, rating instruments/questionnaires may be suitable for assessing cognitive abilities and have demonstrated their usefulness as a supplement to standardized measures (Gioia et al., 2000). Standardized tests may “deconstruct cognitive function precisely but may lack the ability to predict behaviors in real-world settings” (Egeland et al., 2017, p. 231); conversely, rating instruments/questionnaires are designed to capture behavior in real-life situations. Rating measures are useful in collecting and quantifying observed behavior. There are several rating instruments available to assess cognitive abilities in children, some examples include: (a) the ability to carry out tasks of daily living/adaptive behavior [i.e., Vineland Adaptive Behavior Scales (Vineland-3); Sparrow et al., 2016 and Adaptive Behavior Evaluation Scale (ABES-3); Harrison and Oakland, 2015] and (b) the ability to manage oneself in flexible ways/executive functions [i.e., Behavior Rating Inventory of Executive Function (BRIEF); Gioia et al., 2000]. The Vineland, ABES, and BRIEF have been used to assess cognitive abilities in children with CHARGE syndrome (Salem-Hartshorne and Jacob, 2005; Hartshorne et al., 2007; Abadie et al., 2020).

It is reasonable to say that there are almost no standardized rating instruments that include specific norms for comparisons with children who are deafblind. Consequently, adaptive behavior scales “are not especially sensitive to the development and learning modalities of children who are deafblind” (Chen et al., 2009, p. 326). Thus, the evaluator must be aware that some items or domains in traditional rating measures are probably inappropriate and could be easily misinterpreted (Salem-Hartshorne and Jacob, 2005). Accordingly, the overall scale profile would appear atypical and might not cover the scope of the functional skills that a child who is deafblind has achieved. Hence, when an adaptive behavior scale is applied, it is important that information about the child’s functional ability is gathered from multiple sources and then integrated with the results from the behavior scale to make important decisions about the overall cognitive functioning of a child who is deafblind.

However, there are a few rating measures designed specifically for children with deafblindness, for example, the Callier-Azusa Scale (Stillman, 1974) and the Child-Guided Strategies (Nelson et al., 2002). A case study has shown that when using the Child-Guided Strategies as an assessment measure, it was possible to reveal fundamental problem solving and memory skills that provided information for further support for a child with deafblindness (Damen, 2020).

In essence, the use of standardized normative measures alone is insufficient to yield accurate predictions of cognitive abilities in children with deafblindness. It is, therefore, essential that a child who is deafblind be afforded multiple assessment pathways for cognitive assessments.



Multi-Method, Multi-Informant Assessments

The use of a multi-method, multi-informant assessments are necessary given the limitations of available standardized normative measures. Since children who are deafblind comprise a heterogeneous group and are diverse in their cognitive capabilities, an individualized approach is required. An individualized assessment begins with understanding the sensory functions of a child who is deafblind. “Assessment of children who are deafblind should include functional vision and hearing evaluations to augment information from the audiology and ophthalmology reports” (Bruce et al., 2018, p. 86). Besides, the functional vision and hearing assessment must include assessment of brain related visual and hearing loss (i.e., CVI and APD) when suspected (Nicholas et al., 2019). The term brain related visual and hearing loss is used “when a neurological impairment is affecting the normal functioning of vision and hearing, due to central damage to the visual and auditory processing areas in the brain” (Saunders and Echt, 2012, p. 1044). In these cases, a combination of procedures is necessary to discover each child’s unique cognitive abilities.

Best practices in cognitive assessment call for a multi-method, multi-informant assessment approach which highlights the importance of gathering information from several sources to improve the accuracy and quality of the cognitive assessment. For example, multi-method, multi-informant assessments would include gathering comprehensive information through previous reports (medical or developmental findings), informal observations, checklists, and interviews with teachers, other professionals, caregivers, and family members to understand the full scope of the child’s cognitive capabilities and vulnerabilities.

Accordingly, due to the complexity and heterogeneity of deafblindness, it is important that a multidisciplinary approach using interprofessional collaboration be established when conducting a cognitive evaluation of a child who is deafblind. An interprofessional collaboration using a multidisciplinary approach is described as “having different professions coming together to work toward a common goal and that all team members embrace the unique perspectives of all other team members” (Strunk et al., 2017, p. 61). By working together team members would be able to identify informational needs, gather necessary information and assess areas of concern through observation or tests.

A multidisciplinary approach to cognitive assessment in which professionals adopt a truly interprofessional collaboration built on shared goals and shared knowledge should also include the family member’s description of the child’s resources, priorities, and concerns. The active inclusion of family members during the cognitive evaluation is essential, since they can provide information regarding the child’s cognitive behavior in the home and within other environments. Both parents as informants can provide different perspectives and insights about their child who is deafblind that “might not be observed within the limited time frame of an evaluation” (Mar, 1998, p. 5).

Furthermore, the outcomes of the cognitive assessment conducted through an interprofessional collaborative practice could be used to develop meaningful interventions and services, specifically family interventions. In particular, family members should be advised against having low expectations for a child who is deafblind and at the same time given a more pragmatic understanding of their child’s cognitive vulnerabilities.



Ecological Assessment

A major consequence of only using standardized measures is that less focus is given to environments or systems that might influence the child’s cognitive competency in his/her everyday life. Contrarily, an ecological assessment, a non-standardized approach, may be better equipped to capture a child’s cognitive behaviors in different situations or settings. Accordingly, a neuropsychological assessment conceptualized within an ecological neuropsychology perspective, rather than within the traditional deficit model, emphasizes a “strength-based approach that considers the child, as well as the systems within which he/she interacts, when assessing, diagnosing, and intervening with students who are experiencing learning difficulties” (D’Amato et al., 2005, p. 97).

An ecological assessment focusses on recognizing environments or settings in which the child with deafblindness will function on an optimal level. The assessment implies conducting structured observations in multiple settings. The assessment process begins with identifying certain cognitive domains of the child and the emergent environments in which the child presently functions. An ecological assessment would involve several steps. O’Reilly et al. (2007, p. 148) describe an ecological assessment in a five-step process: “(1) identify the core performance domains, (2) identify the environments in each of the domains, (3) divide the environments into sub-environments, (4) identify the critical activities within each sub-environments, and (5) assess the child’s performance on each of the critical skills.” Importantly, parents and teachers/staff should be involved when using an ecological assessment approach. Indeed, in an ecological neuropsychology assessment understanding how the home and other environments “may have to change to accommodate the child’s needs should be considered” (D’Amato et al., 2005, p. 97).

An ecological assessment is a broad scope assessment that is useful to gather information about how a child functions in various environments and in interaction with different adults. It has been reported that “children who are deafblind function differently across environments” (Bruce et al., 2018, p. 85). Consequently, in an ecological assessment approach “effective assessments are conducted across multiple and natural environments with input from multiple adults” (Chen et al., 2009, p. 329).

The essence of assessing cognitions applying an ecological approach is to capture subtle behavioral components from naturalistic environments by empirical observation that corresponds to the child’s unique cognitive functions. In other words, an ecological assessment “demonstrates how intra-individual characteristics interact with other aspects of the learning environment to produce a more ecologically oriented picture of the child’s cognitive capabilities” (D’Amato et al., 2005, p. 101). A case study has shown that by identifying the behavioral components that indicate cognitive functions (i.e., executive functions and spatial cognition) in an environment that motivated the child with deafblindness to be engaged in (i.e., indoor climbing activity), it was possible to detect and describe the targeted cognitive abilities needed to perform the function (Gibson et al., 2020). Consequently, this indicates that an ecological assessment can be helpful to identify cognitive functions in environments that allow a child who is deafblind to participate with proper support. It is important to be aware that not only the physical environment (i.e., critical components of the learning environment) but also the social environment (i.e., the quality of the interactions, communication competence of the partner) has influence on the outcome of the cognitive assessment. “It is essential to focus on the competences of the communication partners, when assessing the potentials of people with congenital deafblindness” (Boers et al., 2013, p. 129). Individuals with deafblindness can display surprising cognitive skills in proficient interaction with a competent communication partner, “and these skills can develop when interaction is improved” (Ask Larsen and Damen, 2014, p. 32).

An ecological based cognitive assessment is a function-led approach that implies that the observation of cognitive behaviors could be done by direct observation and by video observation. Since the communicative expressions of children with deafblindness are subtle, easily overlooked and difficult to judge, it is recommended that video use recordings during assessment to capture the subtle behavioral cues. It can be assumed that these “subtle behavioral cues could have been missed when direct observation methods are used, since the bodily signals or emotional expressions of children with deafblindness are often subtle, can unfold at slow pace, pass unnoticed, and can be difficult to interpret or read” (Nicholas et al., 2019, p. 62). The use of video observation has become part of the standard procedure when assessing the dyadic interaction between the individual with deafblindness and the communicative partner (Janssen et al., 2007b; Dammeyer, 2012; Damen et al., 2014). However, through observations from video recordings, it will be also possible for the assessor to notice subtle behavioral cues and analyze the child’s behavior in a very minute way in order to reveal crucial aspects of the child’s cognitive abilities.

Moreover, video-feedback intervention, “a well-known instructional method that is applied in different training programs in order to improve the interaction skills of professionals” (Fukkink et al., 2011, p. 56), has been demonstrated to improve interactions and communication between individuals with congenital deafblindness their communication partners (Damen et al., 2020). Although video-feedback interventions have traditionally focused on the aspects of communication, it is suggested that video-feedback interventions should also be applied to stimulate more basic and complex forms of cognitive functions, for example, by scaffolding individualized cognitive strategies during interactions between a child who is deafblind and his/her communication partner.



Dynamic Assessment

Dynamic assessment is an assessment model that “integrates assessment and instruction into a seamless, unified activity aimed at promoting learner development through appropriate forms of mediation that are sensitive to the individual’s current abilities” (Lantolf and Poehner, 2004, p. 50). The essence of dynamic assessment is mediated assistance and by performing cognitive assessment in a dynamic manner, the assessor may get a better opportunity to obtain an insight into the child’s cognitive potentials. “Dynamic assessment focuses on modifiability and on producing suggestions for interventions that appear successful in facilitating improved learner performance” (Lidz, 1991, p. 6).

The dynamic assessment model is influenced by two theoretical approaches. In the first theory, Vygotsky (1978, p. 201) highlights the concept of zone of proximal development and describes that “responsiveness to assistance is an indispensable feature for understanding cognitive ability because it provides an insight into the person’s future development.” In other words, “what the individual is able to do currently with assistance, he or she is able to do later alone” (Lantolf and Poehner, 2004, p. 51). In the second theory, Feuerstein et al. (1988, p. 204) highlight the concept of mediated learning experience and describe that “the examiner is required to interact flexibly with the individual examinee, negotiate the assistance and guidance that is required to modify the cognitive structure of the individual.” For Feuerstein et al. (1988, p. 199), the aim of dynamic assessment is “to undo the predictive value of the initial assessment by modifying functioning through the mediational process.” Nevertheless, both of these theoretical approaches emphasize the concept of mediation. “Mediation arises through joint engagement with a cognitive task at hand: The role of the mediator is to gauge the level of the student’s functioning and to reformulate the task in such a form that the student can master the task” (Grigorenko, 2009, p. 117).

Dynamic assessment is an “umbrella term used to describe a heterogeneous range of approaches whose core is in blending instruction into assessment” (Grigorenko, 2009, p. 112). Two primary approaches of dynamic assessment will be described: interventionist and interactionist.

To begin with, the interventionist approach is described as a high-structure dynamic assessment in which “focus is on helping individuals become more efficient in their learning” (Lunt, 1993, p. 164). One type of format within the interventionist approach is referred to by as the “sandwich” format (Sternberg and Grigorenko, 2002). The “sandwich” format primarily relies on a pretest/assess – training/intervention – posttest/reassess layout and consists of layers of both assessment and intervention. The initial pretest/assess phase defines baseline performance, followed by the training/intervention phase and the final posttest/reassess phase suggests performance as “indicators of learning potential” (Guthke, 1982, p. 309). Accordingly, standard test measures could be used in the pretest/assess phase and specific instructions (i.e., systematic instructions/graduated guidance) are given during the training/intervention phase. Furthermore, the “sandwich” format examines performance under different instructional conditions and performance scores may then be “used to group learners as high scorers (i.e., those with high pre-training scores, and who therefore do not manifest much improvement as a result of training), gainers (i.e., those whose scores showed marked improvement as result of training), and non-gainers (i.e., those who performed poorly on the pretest and did not profit from instruction)” (Lantolf and Poehner, 2004, p. 55). Notably, certain aspects of the interventionist approach correspond with the ecological neuropsychology perspective, where intervention “not only focuses on remediation and compensation skills for the child but also on the match between the child and his/her instructional environment” (D’Amato and Rothlisberg, 1996, p. 672).

Next, the interactionist approach is described as a low-structure dynamic assessment and allows the assessor “greater freedom to interact with the learner and thereby deploy a wide array of assistance to foster development” (Minick, 1987, p. 138). The interactionist approach points out that the “mediator not only modifies the stimuli or task but also affects the learner by arousing him or her to a higher level of curiosity and to a level at which structural cognitive changes can occur” (Sternberg and Grigorenko, 2002, p. 54).

Regardless that the interventionist or interactionist approach may differ in their procedures, both approaches “highlight the general principle that guided learning can make a valuable contribution to the assessment process” (Asha and Edvard, 1993, p. 10).

The interventionist approach to cognitive assessment has adapted test administration and has been applied to different groups of children with special educational needs to reveal learning potentials. For example, the interventionist approach has been put into practice in children with learning difficulties (Kirkwood et al., 2001), with visual impairment (Borca, 2013), and with deafness (Tzuriel and Caspi, 1992). The main reason for applying dynamic assessment with standardized tests is that “it allows more insight into the student’s learning potential than the test’s standard administration allows” (Wolford, 2016, p. 11).

Moreover, an interactionist approach to cognitive assessment that focused on a child diagnosed with ADHD and limited cognitive and linguistic abilities, demonstrated that through a dialogic interaction the child was able to learn to use her own speech for self-mediation, perform at an age-appropriate level and thereby overcome her challenges (Karpov and Gindis, 2000).

Generally, a dynamic assessment approach that highlights guided learning may provide a more accurate practice to reveal the genuine cognitive abilities and assist in identifying effective learning strategies in a child who is deafblind. Dynamic assessment procedures to measure the communication potential of people with congenital deafblindness have been investigated (Boers, 2015). However, little is known about the dynamic approach of cognitive assessment in children who are deafblind. A dynamic assessment approach (sandwich format) that uses test measures during the pretest phase and specific cognitive/metacognitive instructions during the training phase could provide useful information on whether a child who is deafblind would benefit from a cognitively-based structuring procedure. Accordingly, the recent work of Nicholas et al. (2019) link the assessment and intervention of working memory in the tactile modality through a dynamic assessment approach. Tactile working memory can be described as the ability to keep relevant tactile information in mind for a limited amount of time using active touch and is “involved in the storage and retrieval of information about objects that people explore using active touch and motion” (Gallace and Spence, 2009, p. 394). It has been suggested that children with deafblindness are highly capable in the use of active touch to get information (Janssen et al., 2007a), to learn (Silberman et al., 2004), and to develop personal memories (Gibson and Nicholas, 2017). The dynamic assessment of tactile working memory considers the optimization of the physical environment (i.e., the learning context), the social environment (i.e., partner competences), and the mediation of effective tactile learning strategies (i.e., perceptual, cognitive and social cognitive strategies) within the assessment. Moreover, this dynamic assessment procedure emphasizes a multi-informant and ecological neuropsychology approach (Nicholas et al., 2019).

In addition, a cognitive assessment should incorporate different aspects of social cognitive measures when assessing children who are deafblind. Many children with deafblindness may have difficulty in their social cognitive abilities due to dual sensory loss and communication challenges. Social cognition can be described as a complex social cognitive information process that is dependent on cognitive and socio-emotional aspects. Fundamentally, it is an ability to recognize emotion and emotion perception and that it “underlies capacities such as the ability to decode and understand social cues for making inferences about other people’s mental states (e.g., theory of mind reasoning), regulating emotions and feelings, and experiencing and expressing empathy” (Njomboro, 2017, p. 3). Moreover, the underlying capacities related to social cognitions are involved in the “know-how that allows us to sustain interactions, form relationships, understand each other, and act together” (De Jaegher et al., 2010, p. 441) and it is critical “for successful communication and, consequently, mental health and wellbeing” (Henry et al., 2016, p. 32). Although there are a few psychometric measures that evaluate social cognitive abilities in children (i.e., The Social Cognitive Evaluation Battery; Thiébaut et al., 2010), the social cognitive abilities of children with deafblindness are likely to be underestimated because the standardized procedures of such assessments are not appropriate for this heterogeneous group. For this reason, it is feasible that a multidisciplinary, ecological or dynamic approach to social cognitive assessment is adopted, with assessment and information regarding the child’s auditory and visual functions, communication skills and cognitive functions taken into account. Furthermore, it has been suggested a socio-cognitive framework may provide a useful framework “for teachers to support the symbolic understanding of school-aged children with deafblindness and understand their students’ individual socio-cognitive abilities and their social interactions” (Hartmann, 2012, p. 140).




SUMMARY

The purpose of this article is to provide a perspective on the different evaluation approaches as a basis for reliable cognitive assessments and offer suggestions on how to improve the quality of a cognitive assessment in children who are deafblind.

The overall goal of a cognitive assessment is to identify cognitive abilities and vulnerabilities, to assess their consequences in relation to learning and to obtain sufficient information for determining intervention priorities for each child. However, when assessing cognitions in child who is deafblind specific focus is needed on issues regarding test measurement, comorbid conditions as well as communication challenges. The assessor should be cautious when using standardized normative measures. However, if standardized tests are used the assessor should have a good knowledge of the nature of deafblindness and a good understanding of the implications of assessment concessions (i.e., accommodations and modifications). A valid assessment depends on the competence of the assessor evaluating the child who is deafblind and whether cooperation and attention of the child have been established. If standardized normative tools are used, it is necessary to make a detailed record of the type of assessment concessions applied. Interpretation of test results should be considered in the context of known challenges in using standardized normative cognitive tests in children with deafblindness. Consequently, typical test scores with norm-referenced measures must be used cautiously, especially when estimating the cognitive abilities of a child who is deafblind. The low-incidence nature of deafblindness and the heterogeneity among children with deafblindness makes it is difficult to obtain psychometrically-sound metrics of cognitive/neuropsychological functions in children who are deafblind. At present, there are no standardized normative cognitive measures for use specifically with this population and standardized normative tests present major limitations in terms of generalizability of behaviors in real life. In fact, a qualitative evaluative approach to cognitive assessment may yield a more valid assessment when evaluating a child who is deafblind. Hence, for the child with deafblindness to be meaningfully evaluated, the cognitive assessment must be planned and guided to identify the cognitive concerns from a child’s on-task behavior.

Since standardized normative parameters are less reliable and feasible, it is essential that a child who is deafblind is afforded multiple assessment pathways for cognitive assessments. The use of multiple assessment pathways is necessary to reveal genuine cognitive abilities because the sensory, communicational, and psychosocial concerns of a child with deafblindness are so complex. Multiple assessment pathways involve the use of multi-method, multi-informant assessment, ecological assessment, and dynamic assessment as a basis for reliable cognitive assessments and they may benefit the child who is deafblind to the greatest degree possible. In addition, multiple assessment pathways for cognitive assessment should also consider the evaluation of the different aspects of social cognitive abilities in children who are deafblind.

Since the communication expressions of a child who is deafblind are often subtle and difficult to judge, observations from video recordings are necessary to analyze the child’s behavior in a very minute way for the purpose of revealing the child’s cognitive abilities. Interprofessional collaboration using a multidisciplinary approach that includes family members may offer the most valid cognitive assessment for a child who is deafblind.

However, much remains to be understood about the cognitive processes involved in brain related visual and hearing loss in children who are deafblind. This requires further investigation.

The cognitive assessment of a child who is deafblind should be considered as a comprehensive evaluation process, in which the cognitive potentials and vulnerabilities are described in relation to the child’s visual, hearing, and tactile characteristics in order to ascertain pathways toward individualized interventions and support that could help the child, school staff and family members.



LIMITATIONS

This article has potential methodological limitations that can impact the validity of the conclusions. A systematic search for peer reviewed journal articles was not carried out. Furthermore, a critical review of the literature on cognitive assessment for children with deafblindness was not presented in this article. Although there are a few studies that have provided a systemic literature search on this topic, the methodological limitations in this article could be addressed in future research. Nevertheless, this article presents a perspective on the different evaluation approaches as a basis for reliable cognitive assessments and offers research-based knowledge that informs effective cognitive assessment and intervention planning for children who are deafblind.
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Aim: To explore the social experiences of Dual Sensory Impairment (DSI) for older Australian adults from the perspective of their family carers.

Background: DSI in older adults is a chronic progressive disability with varying combined degrees of vision and hearing loss. Prevalence increases with age and is particularly high in those > 85 years of age. Older persons with DSI experience a range of functional, social and emotional health issues and are considered a vulnerable group. Family carers fulfill complex multiple roles and provide the majority of care and support to this group. Caregiving and care-receiving are reported as demanding and stressful for both. Together, both spousal and mother-daughter dyads experience a range of social consequences as a result of DSI which are under-reported in the DSI literature.

Design: Qualitative study design using Grounded Theory Methodology (GTM).

Methods: This manuscript is part of a doctoral study. A total of 23 qualitative in-depth interviews with older Australians with DSI and their family carers were conducted over eighteen months. This manuscript reports on eight of those interviews (the caregivers) and explores the experiences of caregivers in the context of their relationship with their partner or parent with DSI. Data were analyzed using the inductive constant comparative method to systematically categorize emergent themes in order to develop a grounded theory.

Findings: This qualitative study reports on the social experiences of the family carer in the context of DSI, and identified social isolation, social effort and negotiating relationships as key themes. These common social effects interrupt personal and external social networks and have a pervasive, often negative impact on social relations and the care relationship itself.

Conclusion: The experience of living with DSI is underexplored from a caregiver’s perspective. Few studies explore the perspective of the family carer and the impact of their family member’s DSI on their immediate relationships and social experiences. This report draws on the experiences of eight family carers and identifies three main themes that impact the quality of their dyadic relationship. While caring in a DSI context has clear parallels to caring in other health domains, the social relational aspects of DSI appear unique justifying further qualitative exploration of the family carers’ perspective.

Keywords: dual sensory impairment, deafblind, aging, social exclusion, social support, family carers, caregiving, dyad


INTRODUCTION

Improvements in health and social conditions and advances in medical technologies have increased life expectancy in developed nations (World Health Organisation [WHO], 2011; McPake and Mahal, 2017; Australian Institute of Health and Welfare [AIHW], 2018). Complex health and social needs in older Australians (defined here as over 60 years) have pushed family members into caregiving roles (Braun et al., 2009). In Australia, family carers often bridge the gap between residential aged care and caring in the home, fulfilling a critical role in supporting aged care services. They are pivotal to realizing popular preferences for aging in place and the key to meeting national aged care policies designed to keep older Australians at home in later life (Breheny and Stephens, 2012; Barken, 2017; Australian Institute of Health and Welfare [AIHW], 2019; Commonwealth of Australia, 2019, Royal Commission into Aged Care, Quality and Safety, 2019).

Caregiving is founded on a dyadic process, an interdependent relationship between carers and care-receivers (Lyons and Lee, 2018). The dyadic relationship involves complex interactions that can be stressful and strenuous to both caregiver and care-receiver (Sebern and Whitlatch, 2007; Lyons and Lee, 2018). In the context of chronic illness in older age, research studies tend to focus on either the caregiver or care-receiver, thus limiting our understanding of the mediating and shared influences of each individual within the dyad and their external social networks (Moon et al., 2017).

A rapidly expanding aging population means that specific age-related conditions, such as vision impairment (VI) and hearing impairment (HI) or loss, are increasingly prevalent among the elderly, with corresponding social and functional issues for the individual (Heine et al., 2002; Schneider et al., 2011). Together, these sensory losses are defined as Dual Sensory Impairment (DSI) (Saunders and Echt, 2007; Schneider et al., 2011; Schneider et al., 2014). As a poorly defined disability, DSI in older adults is a complex and progressive chronic condition, of varying degrees of severity, which presents affected adults with significant challenges.

Recent national and international policy attention (United Nations, 1991; World Health Organisation [WHO], 1999, 2002, 2011; Australian Government Department of Health, 2019) on the needs of the older population has generated interest in DSI as both a risk factor for other age-related conditions and a key driver of physical, social and mental health issues (Jaiswal et al., 2018). To date, while there has been increased research focus on DSI in older age, the influences and social experiences of family carers and their dyadic relationship in a DSI context has received little attention.

Drawing on the conceptual model developed by Berkman et al. (2000) of both macro and micro social network effects on health, the family carer can be seen as a provider of social support, as well as a facilitator of social engagement and a means of accessing resources and external support. Berkman et al. (2000) describe social networks as complex systems of social relationships that develop over a lifetime, within which the individual is embedded. It is generally acknowledged that these networks provide support and resources that are protective, and that network size matters in terms of “healthy aging” (van Tilburg and Thomese, 2010; Upenieks et al., 2018). Berkman et al. (2000) argue that social networks function at the micro-level through the provision of social support, social engagement and facilitation of access to external resources and that these micro effects are embedded in and shaped by the macro social context.

The individual and their relationships are the simplest deconstruction of social networks. Family carers are embedded in a broader social network which may provide opportunities for each individual in the caring relationship to derive benefits that improve quality of life. This micro-level social network of family carer and care-receiver provide a critical point of analysis in understanding how relationships may facilitate or limit access to external social networks.

The intersection of social experiences of both caregiver and care-receiver in relation to their external social networks and needs is an important context for exploring the social experiences of those with DSI and their family members. This research report draws attention to the social experiences of DSI from the perspective of the caregiver. As caregiving is frequently embedded in the spousal and mother-daughter dyadic relationships, often female (Solomon et al., 2015), exploring the caregiving perspective provides a powerful means to better understand the key issues that may facilitate or limit social participation and quality of life for this caregiving group.



BACKGROUND

In Australia, prevalence of DSI was assessed through the Blue Mountains Eye Study (BMES) with prevalence ranging from 6% (in those older than 55 years), rising to 26.8% in those aged greater than 80 years (Schneider et al., 2012). Despite the high prevalence of DSI in the older Australian population, and unlike most other age-related health conditions, this disability is under reported in health settings (Dullard and Saunders, 2016), poorly acknowledged in policy development (Jaiswal et al., 2018; Simcock and Wittich, 2019) and is a neglected dialogue in the public arena. This lack of attention to DSI in the health care setting compromises care and reduces autonomy for those with DSI (Dullard and Saunders, 2016). Inconsistent approaches to DSI at a primary care level reflect a normalization of DSI which limits opportunities to participate and reduces access to services (Heine and Browning, 2015; Wittich et al., 2016). We have found that these experiences are shared by family carers, particularly in situations where other forms of social support are limited.

DSI has a spectrum of severity, ranging from mild VI and HI through to severe vision and hearing loss. Acquired DSI in the older person often co-exists with multiple other chronic health conditions, which, in effect limits social participation through interruptions to mobility, day to day functioning (Jaiswal et al., 2018) and communication (Heine and Browning, 2002). Losing the ability and self-confidence to navigate unfamiliar environments limits independence and reduces self-confidence. Fletcher and Guthrie’s (2013) qualitative study of seven participants with DSI, identified the significance of this in relation to day to day functional activities (such as shopping), recognizing social isolation as one consequence of increasing dependence. Jaiswal et al. (2018) scoping review of deafblind literature noted that impaired mobility in older adults with DSI impacted social participation in a wide range of activities. Communication difficulties have been reported, both one on one (Fletcher and Guthrie, 2013) and in group settings, with feelings of embarrassment and stigmatization contributing to isolation and depression (Capella-McDonnall, 2005; Schneider et al., 2011; Heine and Browning, 2014). The published research suggests that these consequences of DSI outweigh the sum of its constituent parts and that the reported social experiences have significance beyond functional impact (Saunders and Echt, 2007). Research to date has demonstrated associations between DSI and multiple social, emotional and cognitive effects (Heine et al., 2002; Heine and Browning, 2002; Capella-McDonnall, 2005; Chia et al., 2006; Schneider et al., 2011; Kwon et al., 2015; Yamada et al., 2016; Lehane et al., 2017a,b; Maharani et al., 2018). Studies have consistently demonstrated associations between DSI, cognitive decline and dementia (Lin et al., 2004; Hwang et al., 2019). Luo et al. (2018) cross sectional study of a nationally representative population of Chinese older adults with single vision loss, single hearing loss or DSI determined that the prevalence of dementia was highest in those with DSI although the pathway between DSI and dementia is unclear. Aging, and its association with smaller social networks (Kemperman et al., 2019) means that the combined effects of impaired mobility, limited independence, poor communication and cognitive impairment are more visible to the family carer, poorly understood by both caregiver and care-receiver and have a pervasive impact on the interpersonal and intrapersonal relations of both (Brennan et al., 2006; Heine and Browning, 2014; Lehane et al., 2019). This suggests that addressing these heterogeneous needs is complex (Fletcher and Guthrie, 2013; Simcock, 2017; Jaiswal et al., 2018) and requires an understanding of the experiences of DSI from both caregiver and care-receiver perspectives.

As the consequences of DSI are often intangible, those with DSI are not easily characterized as meeting formal aged care criteria despite significant functional limitations (Cimarolli and Jopp, 2014). Complex needs may be considered from a range of care dimensions: from assistance with activities of daily living (Brennan et al., 2005) through to social and emotional support (Heine and Browning, 2002; Bodsworth et al., 2011). These needs, for the most part, are met by family carers, who in this context are defined as family members who provide regular and ongoing assistance (Dyke, 2013; Australian Bureau of Statistics, 2015). In a DSI context, family carers are often a spouse or close adult family member, such as a daughter.

Research on caregiving dyads generally focuses on spousal relationship quality and according to Lehane et al. (2018a) research and consistent with previous studies (Lehane et al., 2017a,b; Hofsoe et al., 2018) spousal relationships in a DSI context may experience significant strain. Using the relationship intimacy model, this study measured relationship satisfaction, perceived support and psychological well-being in 45 spouses of older adults with DSI, demonstrating that interpersonal communication and perceived support were associated with improved psychological well-being. The mother-daughter caregiving dyad is less well understood and relatively under-explored in the published research. Solomon et al. (2015) explores both qualitative and quantitative research on mother-daughter care relationships in their systematic review. This research suggests that positive mother-daughter relationships increase resilience, protects against the more stressful aspects of caregiving, and may play a significant role in supporting aging parents to stay at home (Solomon et al., 2015).

Irrespective of the nature of the care-giving relationship, the adoption of the care-giving role in a potentially already strained relationship will impose additional interpersonal tensions and suggests that understanding DSI as a collective experience, as suggested by Lehane et al. (2018a) has the potential to offer more targeted support strategies for the family carer and improve quality of life for both. Given that family carers assume the bulk of care-giving responsibilities, this lends weight to the current focus of our study where the effects of DSI are considered a shared experience.

While it is widely acknowledged that family carers in general experience reduced subjective well-being (Senses Australia, 2013; Australian Bureau of Statistics, 2015, 2018), we have limited understanding of caregiving in a DSI context. Understanding these microlevel social relations from a caregiving perspective is critical to identifying the complex social consequences of DSI (Lehane et al., 2017a; Hovaldt et al., 2019) with further exploration of the novel aspects of the caregiving role potentially providing explanatory power in determining future needs. This paper reports on the unique social experiences of the family carer in the context of DSI.



MATERIALS AND METHODS

This paper presents findings from qualitative interviews of the eight (8) family carers, guided by the following research questions:


1.How does DSI affect the social experiences of older Australians and their family carers?

2.How do these experiences shape the way family carers identify, maintain and adapt their social networks and roles in a DSI context?




Design

Given the exploratory nature of this study, Grounded Theory Methodology (GTM) was considered an appropriate research approach with its main tenet to generate or discover theory (Glaser, 1992; Dey, 2007). We utilized Charmaz’s (2014) constructivist perspective that considers complex individual social experiences. Constructivism provides a flexible but rigorous method of enquiry and recognizes subjectivity and the role of the researcher in constructing and interpreting data. Participants willingly shared their stories thus aligning with the constructivist position of interaction, sharing perspectives and co-construction of knowledge to better articulate the unique caring processes inherent in the DSI context.



Recruitment

Recruitment of family carers for this study was conducted simultaneously with recruitment of those with DSI for the broader doctoral study. As part of the previous Vision-Hearing Project (2009–2013), MD and JS had an established network of contacts that facilitated access to this cohort via Vision Australia (VA), the leading blindness and low vision support service in Australia. Permission to access data of potential participants was approved by VA and regular meetings with VA staff ensured appropriate means of contacting participants, either during clinic appointments or through suggestion by staff. The regular presence of MD at VA clinics meant that face to face contact could be facilitated quickly and study information given to both those with DSI and their carers. This was followed up by telephone contact by MD. Information flyers were disseminated in large, bold font and educational sessions with VA staff meant that clear information about the study was conveyed to clients. As recruitment slowed, site recruitment was extended to include local (Sydney, NSW) Vision Impairment community support groups. These support groups were chosen based on the older age range of the participants and through recommendation by VA considering the number of attendees who experienced hearing loss in combination with vision loss. Many attendees came with their family carer. Following a presentation of the study aims to attendees by MD, recruitment increased significantly and was finalized early 2019.

There are significant challenges to recruiting older persons with sensory loss to research studies. First, communication challenges meant that face to face contact was important as contact by telephone cold-calling was often met by suspicion and outright refusal. VA was considered a “safe space” by this older cohort so the presence of MD on site provided an opportunity to build a relationship with those with DSI and their family carers and explain the study aims clearly. This potentially drove better participation in the study. Second, accessibility was a key concern with potential participants and their carers reluctant to commit to the study if interviews were conducted outside of their home. Interviews with participants were conducted at a venue of their choosing, most often the participant’s home. Family carers were key to facilitating study participation for those with DSI and were eager to be included in the study.



Inclusion and Exclusion Criteria

To be included in this study, family carers had to reside with their parent or partner with DSI and provide personal support and care to those with DSI, in accordance with current Australian legal definitions of an unpaid carer (Australian Government, Carer Recognition Act, 2010). Their partner’s or parent’s DSI was defined as a combination of vison loss (documented in VA records) and self-reported hearing loss that met all three criteria of (1) difficulty hearing in a crowded room, (2) difficulty hearing high pitches, e.g., children’s voices, and (3) difficulty with accents. Data was accessed through VA with participants written permission. For those with DSI, criteria for eligibility to participate in the research interviews included: age greater than 60 years, with documented VI and self-reported HI. Older Australians with DSI and their family carers were sampled for their insights on their experience of DSI. Details of the family carers (n = 8) are provided in Appendix Table 1.



Participants

The cohort of family carers was made up of both daughter carers (n = 3) and spouse carers (n = 5). Carers ranged in age from 50 to 93 years. Daughter carers were younger, as expected and all three were in either part-time employment or had voluntary work commitments. These family carers’ demographic details such as age; living arrangements; relationship to participant with DSI and other health issues are detailed in Appendix Table 1.



Data Collection

This manuscript details the findings from analysis of the experiences of eight (8) family carers who were interviewed as part of a doctoral study which overall comprised of 23 in-depth face to face qualitative interviews. Of the total 23 interviews, sixteen participants formed a dyad of family carer and partner/parent with DSI. Family carers (n = 8) were interviewed individually (with the exception of one family care who chose to be interviewed with spouse). The remaining seven interviews were from individuals with DSI and the findings of these interviews will be detailed in future publications.



The Interview

This study opted for intensive interviewing to collect data. Interviews were conducted over an 18-month period in participants’ homes and were structured around five core guiding themes (Appendix Table 2A), using the U.K. Office of National Statistics [ONS] (Siegler, 2014) principles of social capital theory as sensitizing concepts to guide interview direction (Carter and Little, 2007; Charmaz, 2014).

On average, these interviews with family carers lasted approximately 1 h and were recorded and transcribed verbatim with participant permission. As family carers were already known to MD through previous interviews with their partner/parent with DSI, these interviews were relaxed and conversational in nature. Interviews were conducted individually in seven out of eight interviews, thus ensuring that family carers were in a position to discuss their relationships and experiences openly. The one interview conducted as a dyad was based on the personal preference of this spousal care-giving dyad. As detailed above, questions were formed around the ONS social capital principles with a typical interview starting with a broad opening question, such as “tell me when you first noticed your partner/parent’s sensory loss.” This allowed family carers to tell their “stories” and, while specific guiding questions were used (see Appendix Table 2B), the interview followed constructivist GTM principles of being “open-ended yet directed, shaped but emergent, and paced yet unrestricted” (Charmaz, 2014, p. 85). This enabled the interviewer (MD) to revisit areas of interest to the study in more detail, and to clarify, in real time with participants, seemingly contradictory or inconsistent points. An example of a question and answer are detailed in Appendix Table 2B.

Written notes, taken during the interview, offered an opportunity to compare the recording to comments written. The immediate post-interview routine of listening to the recording, comparing written notes and writing further memos became a critical phase between data collection and analysis. The analytical process of creating memos is an essential part of constructivist GTM, forming part of the data collection, furthering analysis and prompting researcher decision making (Carter and Little, 2007; Charmaz, 2014). Thus, informal and detailed memos in the form of ideas, events, thoughts, reflections or interesting points discussed, were documented if sensed to be relevant to the study questions.



Data Analysis

In keeping with constructivist GT methods for analysis and as detailed above, interviews were in-depth, often conversational in nature and described as “permission to vocalize” and “work through” the complex, but often hidden, social experiences of participants. Construction of meaning in relation to the study’s area of inquiry was achieved through data coding and an inductive identification of themes (Carter and Little, 2007; Charmaz, 2014). Initial (line-by-line), focused and theoretical coding methods specific to GT methodology was employed to analyze data (Charmaz, 2014). Coding was a shared process between all researchers (MD, JS, HMcK, JG). MD completed the initial line by line coding to sort, synthesize and categorize the main recurring codes and these codes and their meaning were discussed at regular supervision meetings. This was an iterative process with constant checking of data necessitating regular comparison and discussion between the supervision team of transcribed data and memos to identify categories. In this way, subsequent interview questions were refined to explore specific concepts in greater detail. Searching for common themes early in data collection in conjunction with MD’s detailed memo writing provided opportunities to explore emerging concepts in more detail, identify gaps and note implicit and explicit points conveyed by the data (Tie et al., 2019). A constant comparative approach identified, compared and defined common themes to build theory that remained “grounded” in the data. For example, early identification of the theme “social effort” occurred through Ted’s interview, where he discusses his partner’s difficulties engaging socially:

But new people, it’s hard to meet new people and it’s hard to form friendships with them because Ruth can’t see who she’s talking to and she kind of loses interest in that. If she was in a group, she knows so and so’s talking but all she sees is a bunch of blurs and she can’t join the conversation. That’s the trouble. It is hard for her. (Ted, carer to Ruth)

This response suggested that this was an issue worth pursuing in future interviews. Ted’s focus on this particular issue was repeated several times in response to theme 3 (Appendix Table 2A) questions. In this way, common themes were explored until no new insights were evident during interviews and we could conclude that theoretical saturation had been reached.



Ethics

Ethics approval for this study was obtained through the Human Research Ethics Committee at The University of Sydney, NSW, Australia (HREC 2014/897). Written ethical approval for site recruitment was obtained through Vision Australia and at each individual Vision Impairment community meeting. Ethical approval included informed participant consent, including publication of deidentified narratives and information about the study in large font.



FINDINGS

Several themes relating to the social experiences of the caregiver and care-receiver were identified in analysis, representing a range of participant perceptions. This section of the paper discusses three of these themes, as seen in Figure 1: social isolation, social effort and negotiating relationships. These themes emerged consistently from each carer’s narrative and represent experiences that reflect both choice and consequences of their circumstances.
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FIGURE 1. Major themes with sub themes.


The three themes detailed in this manuscript were selected from a total of six major themes from the analysis of family carers’ data. The selection of these three themes was based on word count limitations of this manuscript and were chosen as representative of both daughter carer and spousal carer experiences. The remaining themes will be detailed in future publications.


Social Isolation

Social isolation was experienced by both caregiver and care-receiver. All participant carers recognized their own need and that of their loved one to remain socially connected to any extent possible. Circumstances often presented a choice to either engage socially or an opportunity for quiet time and there was not always alignment between caregiver and carereceiver in their responses to the available social opportunities. Opportunities to engage in activities with others became increasingly unavailable, with smaller social networks, safety concerns and disinterest frequently cited reasons by those with DSI. Caregivers were generally more socially engaged than their partner or family member, but social interdependence restricted opportunities to socialize. Social participation, however, small, was meaningful for caregivers, because it reduced feelings of confinement. For example, Eve explained that even shopping locally presented social occasions to engage beyond the dyad and social opportunities for both her and her mother:

They [i.e. shopping trips, casual social encounters etc.] created opportunities to have conversations, at the check-out in the supermarket and things like that, [that] are a big part of the social interaction. You know they were really 99% of the social interaction. So, if they go, you know the world kind of shrinks. (Eve, carer to May)


Missed Opportunities

There were times when Eve had to make choice about the best use of her time and sometimes her choices were not in her mother’s best interests, meaning her mother potentially missed out. “Missed opportunities” was dichotomous: on one hand some of these activities provided encouragement to participate for both Eve and her mother but on the other hand also created opportunity for caregivers to have “time out,” even though during this time out they may well be carrying out practical caring-related activities such as housework or shopping. This situation was particular to daughter carers, time constrained by their own activities in addition to providing care for their parent with DSI. They often chose to miss potentially valuable social opportunities as their time was limited. Karen, daughter and carer for mother, Ina, stated as an example:

I’m very conscious that I should be doing things like taking her out to the shops to let her do the shopping. You know, those kinds of [social] things, but that’s even more of the day, you know. (Karen, carer to Ina)

Both Eve and Karen’s preference to focus on the practical aspects of care that separated them, albeit temporarily, from their other care duties, provided welcome respite.



Social Discomfort

As noted above, there was often a lack of alignment between the expectations and desires of the caregiver and care-receiver. This situation would often lead to feelings of discomfort or distress for both and often led to communication breakdown. Poor communication and misunderstanding often led to conflict, resentment and offense. Ted, who cared for his wife, Ruth, voiced his frustration at what he saw as Ruth’s apparent lack of effort. Ruth felt increasingly disabled by her DSI and preferred to stay at home where she felt safe; Ted on the other hand wanted her to make an effort:

There’s no point going on all these mystery tours and things, she can’t see so what’s the point of going? There’s nothing you can do. But there’s even blind people out in the world that can hear something, they’re totally blind but they still get around. You’re not totally blind so you could maybe make an attempt to do something. (Ted, carer to Ruth)

Some caregivers viewed social disengagement as a result of apathy rather than a consequence of DSI; a situation that could make the caregiver feel resentful and also lead to resentment on the part of the care-receiver. For example, in Ted and Ruth’s case, they often found themselves in a less than optimum situation because of their mismatched expectations and needs. Ted felt that he could not go out, while Ruth’s preference was that he did, creating discord related to personal boundaries. Ted described his reluctance to leave Ruth on her own:

If I go away and leave her, anything she needs, she can’t see to get it. (Ted).

Ruth withdrew, choosing instead to pursue solitary hobbies (e.g., listening to her ‘Daisy’, a talking book) rather than engaging with her husband:

I’ll leave you alone for hours (Ruth).

Their forced proximity created discomfort for both, while their inability to communicate their own expectations disguised complex emotions.

Social discomfort was often evident within the dyad, with day to day social encounters presenting challenges to both as they tried to engage with each other and their external social networks. In the interviews, caregivers frequently described concerns about embarrassing social encounters and the frustration they experienced.

Spousal carers who shared the same social network with their partner, were mostly at pains to maintain these networks as they recognized the importance of maintaining their social engagement. Family carers had a vested interest in maintaining these social networks, both as a means of support for themselves and also as social opportunities for their partner or parent, which they found helpful.

When their opportunities for social participation were reduced many carers felt excluded from “normal” social activities. Local community VI groups, while not specific to DSI, provided relief to carers: The researcher initially met Sarah at one such group with her mother, Ina, who has severe HI and moderate VI. Despite Ina’s significant communication challenges and clear lack of enthusiasm for these outings, Sarah continued to engage in this activity describing them as support for herself and a relief from the communication strain she experienced when alone with her mother:

You have to basically modify your whole way communicating, it’s like being in a foreign country and you have to kind of more or less think that the other person is, [you know], not able to understand you…so it is a constant strain. (Sarah, carer to Ina)

The theme of social isolation represents experiences of caregivers that are both personal choice and also a consequence of their circumstances. For the caregiver, these social situations were described as hard work and tiring, particularly for older carers.



Social Effort

In an attempt to reduce social isolation or at least keep it at bay, all caregivers engaged in significant social effort. This was required because of the pervasive impact of DSI on everyday social participation and engagement, with the effort inevitably leading to increased fatigue as well as social withdrawal for both carer and their partner/parent.

Within the broad theme of social effort, we have identified the following sub-themes: DSI as an invisible disability and interactions with health care professionals.


DSI as an Invisible Disability

DSI was described by family carers as an “invisible disability” in that the absence of physical signs of disability meant that others would expect those with DSI to be able to function as “normal” in social circumstances.

The invisibility of DSI underpinned the need for a repeat of the “same story” during multiple social encounters. This constant need for “knowledge sharing” was seen as a protective and significant aspect of each carer’s role, but also contributed to communication fatigue. Gail, the wife and carer of Clive, (a retired professional with DSI and active in the Vision Impaired group). Gail explained:

You have to actually tell them [about DSI] and remind people to speak up…people just assume everyone’s the same. (Gail, carer to Clive)

She described common communication adjustments she made to create meaningful interactions for her partner, how tired she became of repetitively “sharing the knowledge” and the consequences of this for her:

He doesn’t talk anymore much, because he doesn’t know whether they’re talking to him, unless they use his name, he’s unaware they’re speaking to him, so he might ignore people and so on. And in the end, I noticed people weren’t even bothering him to talk, so now I refuse to go. Because I don’t think it’s fair to Clive. (Gail)

The effects of “invisibility” created a unique role for caregivers as social facilitators and protectors. Each caregiver saw the potential to improve their family member’s quality of life through facilitating social interactions, but they also acknowledged the effort involved in constantly “sharing the knowledge.”

Social facilitation or “keeping the conversation going” was a complex process involving empathic understanding and reading microlevel social interactions and nuances. This involved different strategies to maintain engagement in the interaction. Caregivers adapted the social constructs of conversational norms to reduce the effort required so that those with DSI were able to actively participate, although this increased the effort required of carers. As Gail explained:

It’s a strange thing, but you’ve really got to hone-in on them and being aware of it I suppose, I can do that. I can bring them back into the conversation and Clive will pick up and then I’ll include Clive. (Gail)

“Bridging the [conversation] gap” reflected carers’ efforts to protect their family member. Recognizing the complexities of many social interactions, carers felt the need to respond on behalf of their family member or intervene to “keep the conversation going.” This attention to detail involved effort and their ongoing presence for even the simplest social interactions. Communication disruption was common, with caregivers highlighting the one-sided nature of the conversation. Caregivers were constantly on guard to interpret and respond to both implicit and explicit social cues, often resulting in complex, fractured conversations which were both frustrating and tiring.

It was just so much of a one-way street, plus this is not normal, our situation is not normal. (Sarah, carer to Ina)

While both mother-daughter and spousal dyads experienced similar frustrations, their responses varied. Daughter carers (Karen, Sarah, Eve) tended to offer a solutions-based approach to creating social opportunities for their parent, which at least resolved some of the frustration. By engaging in external groups or networks they were often able to shift the social focus from themselves to others. Sarah actively encouraged her mother, Ina, to join groups:

She really loved it, because it’s not like sitting in front of somebody having to talk; you don’t have to talk, you just participate. (Sarah, carer to Ina)

External groups, such as activity-based groups, were not necessarily chosen for specific services for DSI. Instead, groups, such as guided exercise programs, were chosen that offered an opportunity to participate with others in a non-conversational informal environment where those with DSI felt comfortable and safe. All daughter participants expressed some frustration in identifying such opportunities but persisted as they felt this was a valuable opportunity for their parent:

Mum really enjoys the outings (VI support group) because they know enough about her disability to know what she needs. (Sarah)

In contrast, spousal carers, tended to adopt a more passive approach, meaning their social interactions reflected their partners’ wishes and decreased accordingly, often resulting in conflict:

On Tuesdays over a period of years now, he’s been going and meeting with a group of men which he has probably told you about. Basically, every week now I have to say “Are you going [to the group]?” and he says, “No, I don’t want to go, I can’t hear what they say, I don’t want to go.” And I have to sometimes get angry, then I feel guilty. (Mary, carer to Jim)



Interactions With Health Care Professionals (HCP)

Social facilitation and protection were particularly evident during health care encounters where the capacity for misunderstanding had a potentially significant impact. Interactions with health care professionals (HCPs), particularly at a primary care level, are more frequent with age and considered by many older persons a regular source of supportive social interaction. However, some caregivers described these interactions as complex and frustrating. Negative experiences originated from multiple issues: from HCPs excluding their family member with DSI in conversation to poor communication on the part of HCP’s and health literacy issues for carers and their family member. This was common, for example, when signing legal and informed consent documentation. These tense and often complex health care encounters emphasized the dependence experienced by those with DSI and the need for caregivers to act as the “eyes and ears,” (to advocate), while negotiating privacy concerns versus potentially missing key health information.

Mary, and her husband (a retired health professional), described a series of negative health care experiences during a recent hospitalization. Mary highlighted health care professionals’ poor communication skills with potential for misinterpretation of key health information being the main concern. This necessitated her attendance at consultations:

……we have been to specialists and I go with him now which I never ever used to have to do because he was quite capable. But now I have to go, and he always looks towards me to answer the questions, … and I know I try to refer to him. (Mary, carer to Jim)

Mary described her distress at the “diminished” version of her husband (“he just sits”) and the new responsibility of protecting him during these health care encounters.

In addition, appropriate services were not readily accessible for this cohort, for example, support groups that catered for DSI participants. Hospitalizations, when they did happen, separated those with DSI from their caregiver, creating feelings of vulnerability and anxiety for both. Advocacy was often difficult in the hospital environment, which participants in this study considered hostile, particularly in view of the perceived poor communication skills of many HCP’s and thus potential for misinterpretation, not only for those with DSI, but also caregivers. Mary recounted her experience of her husband’s hospital admission, where she attempted to alert HCP’s to her husband’s sudden and significant visual deterioration. Despite her repeated concerns, she felt ignored, until tests acknowledged further visual loss due to infection:

I was really upset by that. Because no one was listening when it happened, and they didn’t seem to see the importance of eyes, even though he clearly couldn’t hear. (Mary, carer to Jim)

Mary’s account was not unique, with these findings suggesting that the hospital environment increases vulnerability in those with DSI, in the absence of an appropriate advocate.

Social effort describes complex social situations where increasing effort was required by the caregiver to facilitate social participation for their partner or parent with DSI.



Negotiating Relationships

This increased social effort was not only required to access networks beyond the dyadic relationship, but also reflected the effort required to preserve this relationship. In this study, caregivers drew attention to the impact of the social effort outlined above on their dyadic relationship, and the subsequent need to make significant changes to the dynamics of their relationship. Negotiating relationships encapsulates the process aimed at achieving compromises that involved both caregiver and care-receiver as they sought to optimize their “new normal.” For family carers, this process provided a mechanism for adapting to changing roles whilst attempting to preserve their personal identity within an interdependent relationship.


Changing Roles

There was implicit understanding by both caregiver and care-receiver of the inevitability of role change within the dyad. Family carers described an “increased responsibility” and their need to “assume other roles” such as “mothering” or “communicator” within the family. These changing roles were not explicitly communicated within the dyadic relationship nor always welcomed by either caregiver or care-receiver and often contributed to increased conflict.

Most carer participants did not refer to themselves as “carers” unless specifically asked, referring instead to their changed circumstances, roles and responsibilities:

I’m a bit like a little mother, really. I sort of mother him now. Sometimes in a group situation, you need eye contact. But sight-impaired people don’t have that, you know, they just sit there and when there’s no response, people walk away. (Gail, carer to Clive)

Role change required complex adaptation and those carers who experienced greater difficulty adapting to these changed circumstances described both isolation and social disengagement. They described “feeling trapped” and referred to conflict within the relationship because of the “loss of companionship” and isolation within the relationship. Some carers, like Mary, experienced discomfort in their new role as advocate and protector. Mary’s health care encounters (described above), demonstrate role change which effectively disempowered her husband and shifted the balance of power to her. For others, like Paul, his role as carer for wife Betty, was an opportunity to give back. Betty has severe DSI and is immobile meaning their opportunity to participate socially was particularly limited. Paul’s acceptance of his changed role was described as an opportunity to reciprocate for the many years that Betty had cared for him and the family as he pursued his career:

It’s my turn to give back. (Paul, carer to Betty)

The ability to adapt to new roles varied. The resilience of those with DSI often provided the stimulus for adaptation to this change. For some, disability presented opportunity. Gail’s retired partner, Clive, created an alternative career through DSI, which preserved his diminishing independence, located him in external supportive networks and provided a sense of purpose. For Gail, seeing her partner adapt to their changed circumstances provided the incentive to “get on with her own life” in parallel to her role as carer:

I have to come up with ways of how to deal with this. Because he accepted it really well and got on with his life, he wasn’t sitting at home moaning about it, I probably did then get on with my life. I didn’t stop. (Gail, carer to Clive)



Life on Hold

The description of caring responsibilities suggested a ‘life on hold’ for many carers. Carers described a role that left little time for self, with several resenting the increased dependence of their family member. Carers described the “missed opportunities” inherent in their “shrunken world” that limited their own social opportunities, as well as that of their family member. Opportunities for “sharing the care” such as the experiences of sisters, Karen and Sarah, with their mother Ina, were rare and often limited by the strength of carers’ external networks, their ability to negotiate extra help from family and friends and acceptance by the care-receiver. For Eve, caring for her mother, May, was an isolating experience. As an only child, she assumed sole responsibility for her mother’s care with no opportunity to outsource care:

It’s really hard to find anyone that mum will accept, she wouldn’t have anyone else but me. Ideally, I need the help. (Eve, carer to May).

While the spousal and mother-daughter dyadic relationship itself was often protective for those with DSI, caregivers experienced little to no specific formal support. They had difficulty accessing external resources, experienced exhaustion and critically, could not see their situation improving in the short or long term.

Together, these three core themes of social isolation, social effort and negotiating relationships illustrate the impact of DSI on the caregiver and their relationship with their loved one.



DISCUSSION

This paper explores the social experiences of DSI for the older Australian and their family carer from the carer’s perspective. The findings presented here address the microlevel social effects of increased social effort on relationship dynamics for the family carer and how this impacts their access to external social networks and their relationship with their family member with DSI. In this study we found family carers experienced social isolation by way of missed opportunities and social discomfort. Carers reported social effort connected to the invisibility of DSI and the need to constantly bridge the conversation gap and this was particularly significant in encounters with health care professionals. Due to changing roles and a sense of “life on hold,” carers had to work to negotiate their relationships with their family member with DSI.

While some comparisons can be drawn with previous research that address interpersonal relational experiences in a DSI context, we consider the experiences of social isolation, social effort and relational change to be compounded by the additional responsibilities of caregiving. As such, this may be a significant factor in both the maintenance of external social networks and the quality of interpersonal relationships for both family carer and the individual with DSI. Social networks are critical to the caregiving role as external social networks convey support that both protect health and foster healthy aging. Our findings support the functionality of Berkman et al. (2000) conceptual framing of micro social network effects on health and suggest that improving social support for family carers in a DSI context may reduce perceptions of social effort and improve interpersonal relationship quality.

Our findings highlight increasing isolation despite ongoing social effort by the family carer and that there are consequences of this for both immediate and external social networks. Changes in size and construct of social networks associated with aging (van Tilburg, 1998; Antonucci et al., 2013) are particularly relevant in a DSI context. Heine and Browning (2002) highlight the poor communication, increased social fatigue and functional difficulties experienced in DSI which may contribute to diminishing external networks. While network size has importance for the older person, changes to network diversity, i.e., the quality of networks, has significant implications for the caregiving role (Tolkacheva et al., 2011). Other researchers have noted the barriers to social participation and difficulties in maintaining social connections from the perspective of the individual with DSI (Arndt and Parker, 2016; Jaiswal et al., 2018). However, these social barriers appear to be also present for caregivers, often elderly themselves (Cloutier-Fisher et al., 2011). This draws attention to the impact of increased social effort on family carers’ relationships in a DSI context in a number of ways. First, increasing strain will have an impact on the strength and quality of interpersonal relationships (noting the differences of relationship status in our participant carers). Second, on a background of poor communication, frustration and relationship conflict, the level of effort required to maintain social participation beyond the immediate relationship, is likely to limit access to external social networks and the potential reciprocal benefits suggested by Berkman et al. (2000) conceptual model of “downstream” effects.

Network diversity changes with age in response to the needs and life stages (such as retirement status) of the older person (Suanet et al., 2020). van Tilburg’s (1998) original network research describes the deployment of “helpers” in response to health needs (often family members), with these changes to aging social network constructs reflecting the primacy of health needs over social needs. Our findings suggest that when these needs are “invisible,” or not strictly physical, these broader networks may be reduced rather than replaced, effectively meaning that the spousal and mother-daughter dyadic relationship can become very isolated. Under these circumstances, caregiving can become lonely, with difficulty clarifying the needs of the older person with DSI, given the prevalence of co-morbidities in this age-group and the compounding effects of DSI on multiple life domains.

Contrary to societal assumptions about the social capital invested in family caregiving relationships, it is not necessarily the case that in older age there is always going to be a desire on the part of one member of the dyad to care under difficult circumstances for the other, more vulnerable partner. In effect, not all social ties are beneficial (Stephens et al., 2011) or voluntary. Cloutier-Fisher et al. (2011) further suggest that such relationships, in the presence of additional caregiving responsibilities, can in fact increase isolation, becoming injurious to both caregiver and care-receiver. This can undermine formal policy approaches related to home-based family care (Australian Institute of Health and Welfare [AIHW], 2019; Commonwealth of Australia, 2019, Royal Commission into Aged Care, Quality and Safety, 2019) and serves as a reminder of the importance of external social networks to continued social participation. These networks can be a critical pathway for both caregiver and care-receiver in a DSI context, often enabling access to support that potentially reduces isolation.

Several researchers have reported on the potential for reduction in psychological distress in the presence of spousal support (Lehane et al., 2017a) and acceptance of DSI in their partner/spouse (Hofsoe et al., 2018; Lehane et al., 2018a,b). While our findings do not report on measured relationship satisfaction, they do suggest that role change to caregiver creates additional complexity within interpersonal relationships. Our participants describe varying difficulties renegotiating this role within the relationship with substantial variations in dyadic dynamics between spousal and daughter family carers. Westaway et al. (2011) report on the increased burden of caregiving in DSI contexts supports our findings of increased social effort in caregiving as a contribution to overall caregiving burden. Within our participant cohort, daughter carers and one younger spousal (female) carer, reported some success in maintaining external social networks (and therefore additional support), and communicated less conflict within the relationship as a result of this. This access to external social resources and the positive benefits derived, aligns with Berkman et al.’s (2000) model and may have a role in improving relational satisfaction between care-giver and care-receiver. In contrast, the narratives of older spousal carers, with reduced access to broader networks and communication challenges, highlight ongoing poor communication and misunderstanding. Age and frailty of most spousal care-givers limits opportunities for social support and this situation can exhaust the caring capacities of caregivers. This situation can frustrate the carer’s attempts to negotiate new roles or accept the changes that DSI brings to the relationship.

Lehane et al. (2018b) study of 122 adults with sensory loss presents a dyadic perspective of the mediating role of acceptance of DSI within the spousal relationship using a family systems-illness model. Self-acceptance of DSI was considered important, but critically, the role of spousal acceptance was central to adjustment to the challenges of DSI. Our findings suggest that the change of role from spouse to family carer can create additional strain and negativity thus limiting the potential for acceptance. Age, the presence of comorbidities and the progressive nature of DSI suggests that this may be challenging for those in the oldest-old age category particularly. Our participants’ narratives reflect a mutual tendency to minimize DSI in line with public misconception of DSI as a “normal” feature of aging (Huddle et al., 2016). In this context, there is a reluctance to communicate the true effects of DSI within their immediate relationship and the multiple combined effects of DSI leave family carers and their family member exhausted and isolated but unclear why they are feeling this way. Adjustment to these changes, or indeed acceptance of DSI for our family carers is then much more complex and appears at least partially dependent on their ability to access support external to their relationship. In the current study, only one of the five spousal family carers (family carer narrative, p. 26) refers to mutual acceptance. This participant described the rich social network created by her partner in his disability support group and the benefits this presented to her, both as an individual and within the partnership. We suggest there is value in facilitating supportive external social networks that may positively influence acceptance of DSI for both family carer and their partner or parent.

The complex negative consequences attributed to DSI range from functional to social and influence independence (Brennan et al., 2005; Tiwana et al., 2016; Simcock, 2017). Dependence and reduced autonomy may have broad implications for engagement in society, i.e., those “upstream” macro-social networks suggested by Berkman et al. (2000). Equally and possibly more importantly to this dyad, these effects may have a corrosive impact on micro-social network strength, interrupting mechanisms of social engagement and restricting access to peripheral support. Our findings suggest that diminishing external social networks, increased social effort and poor interpersonal communication significantly affect the family carer and consequently, their immediate relationship with their family member with DSI.



CONCLUSION

The increasing prevalence of DSI in older Australians and related communication and social concerns presents a growing public health concern. This research report presents the experiences of family carers in the context of DSI and contributes to a growing body of research directed at social inclusion of this population. Family carers report social isolation, social effort and a need to negotiate their relationship. The findings presented in this report suggest that the negative social experiences of DSI are pervasive and can potentially adversely affect the dyadic relationship. Findings suggest that supporting carers to maintain their external social networks may benefit both caregiver and care-receiver in facilitating access to external resources, reducing the effort of caring in this context and potentially improving social inclusion for those with DSI. Given the overwhelming reliance of those with DSI on family carers for physical, social and emotional support, these issues are under-explored in the DSI literature and emphasize the value of qualitative research that is inclusive of the family carer perspective.



LIMITATIONS

The aim of the broader doctoral study from which these findings are taken, is to develop a grounded theory of the social experiences of those with DSI, their family carer and their dyadic relationship. This paper reports on the findings from the family carers’ narratives and explores three key themes. Family carers comprised of both daughter and spousal relatives and the differences in dyadic dynamics are acknowledged as an important consideration in understanding the family carers’ experience. One of the limitations of this manuscript is the capacity to fully explore relationship variables and how this impacts the social and caregiving experiences. In future publications, this aspect of caregiving will be fully explored.



SUBMISSION STATEMENT

Dual Sensory Impairment (DSI) describes the concurrent loss of both vision and hearing and is an under-diagnosed chronic condition prevalent in aging populations. Untreated or, without appropriate support, it undermines the ability of older people to function independently. DSI presents the older adult with complex functional and social challenges, often requiring additional care. Caregiving is a dyadic process, which involves complex interactions, stressful for both caregiver and those with DSI. To date, considering the increased awareness of DSI in older age, there is limited understanding of caregiving in this context, despite family carers’ critical role in facilitating social participation and realizing popular preferences for aging at home.

This report discusses select findings from a qualitative research study using Grounded Theory methodology (GTM). This research explores the social experiences of older Australians and their family carers in a DSI context, and how these experiences shape their social networks. We found that social isolation and social effort significantly impacted the family carer, their dyadic relationship and their external social networks, limiting the potential benefits derived from these networks.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation, to any qualified researcher.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Human Research Ethics Committee, University of Sydney, Sydney, 2006, NSW (HREC 2014/897). The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

This original research report was part of the doctoral thesis of MD. MD was responsible for the development of this manuscript and coordination of the study with ongoing support from doctoral supervisors JG, JS, and HM. All authors collaborated on data analysis and development of findings and all read and approved the final manuscript.



ACKNOWLEDGMENTS

We would like to acknowledge and thank all participants who willingly shared their experiences with us for this study. We are grateful to Vision Australia and local Vision Impaired support groups in NSW, Australia who provide ongoing support to this older population and their families, and who willingly shared their expertise and experience with us for this study.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/feduc.2020.572201/full#supplementary-material



REFERENCES

Antonucci, T. C., Ajrouch, K. J., and Birditt, K. S. (2013). The convoy model: explaining social relations from a multidisciplinary perspective. Gerontologist 54, 82–92. doi: 10.1093/geront/gnt11

Arndt, K., and Parker, A. (2016). Perceptions of social networks by adults who are deafblind. Am. Ann. Deaf. 161, 369–383. doi: 10.1353/aad.2016.0027

Australian Bureau of Statistics (2015). Disability, Ageing and Carers, Australia: Summary of Findings, (Catalogue 4430.0). Canberra: Australian Bureau of Statistics.

Australian Bureau of Statistics (2018). Disability, Ageing and Carers, Australia: Summary of Findings, (Catalogue 4430.0). Canberra: Australian Bureau of Statistics.

Australian Government Department of Health (2019). Dementia, Ageing and Aged Care Mission. Available at: https://www.health.gov.au/initiatives-and-programs/dementia-ageing-and-aged-care-mission (accessed May 12, 2020).

Australian Institute of Health and Welfare [AIHW] (2018). Older Australia at a Glance. Canberra: AIHW.

Australian Institute of Health and Welfare [AIHW] (2019). Informal Carers. Canberra: AIHW.

Barken, R. (2017). Reconciling tensions: needing formal and family/friend care but feeling like a burden. Can. J. Aging 36, 81–96. doi: 10.1017/s0714980816000672

Berkman, L., Glass, T., Brissette, I., and Seeman, T. (2000). From social integration to health: Durkheim in the new millennium. Soc. Sci. Med. 51, 843–857. doi: 10.1016/s0277-9536(00)00065-4

Bodsworth, S., Clare, I., and Simblett, S. (2011). Deafblindness and mental health: psychological distress and unmet need among adults with dual sensory impairment. Br. J. Vis. Impair. 29, 6–26. doi: 10.1177/0264619610387495

Braun, M., Scholz, U., Bailey, B., Perren, S., Hornung, H., and Martin, M. (2009). Dementia Caregiving in spousal relationships: a dyadic perspective. Age. Ment. Health 13, 426–436. doi: 10.1080/13607860902879441

Breheny, M., and Stephens, C. (2012). Negotiating a moral identity in the context of later life care. J. Aging Stud. 26, 438–447. doi: 10.1016/j.jaging.2012.06.003

Brennan, M., Horowitz, A., and Su, Y.-P. (2005). Dual sensory loss and its impact on everyday competence. Gerontologist 45, 335–346.

Brennan, M., Su, Y.-P., and Horowitz, A. (2006). Longitudinal associations between dual sensory impairment and everyday competence among older adults. J. Rehabil. Res. Dev. 4, 777–792. doi: 10.1682/jrrd.2005.06.0109

Capella-McDonnall, M. E. (2005). The effects of developing a dual sensory loss on depression in older adults: a longitudinal study. J. Age. Health 21, 1179–1199. doi: 10.1177/0898264309350077

Carter, S., and Little, M. (2007). Justifying knowledge, justifying method, taking action: epistemologies, methodologies, and methods in qualitative research. Q. Health Res. 17, 1316–1328. doi: 10.1177/1049732307306927

Charmaz, K. (2014). Constructing Grounded Theory, 2nd Edn, London: Sage Publications.

Chia, E. M., Mitchell, P., Rochtchina, E., Foran, S., Golding, M., and Wang, J. J. (2006). Association between vision and hearing impairments and their combined effects on quality of life. Archiv. Ophthalmol. 124, 1465–1470. doi: 10.1001/archopht.124.10.1465

Cimarolli, V., and Jopp, D. (2014). Sensory impairments and their associations with functional disability in a sample of the oldest-old. Q. Life Res. 23, 1977–1984. doi: 10.1007/s11136-014-0657-0

Cloutier-Fisher, D., Kobayashi, K., and Smith, A. (2011). The subjective dimension of social isolation: a qualitative investigation of older adults’ experiences in small social support networks. J. Aging Stud. 25, 407–414. doi: 10.1016/j.jaging.2011.03.012

Commonwealth of Australia (2019). Carers of Older Australians, Royal Commission into Aged Care, Quality and Safety Background Paper. Available at: https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/Publications_Archive/archive/agedcare (accessed May 12, 2020).

Dey, I. (2007). “Grounding categories,” in The SAGE Handbook of Grounded Theory, eds A. Bryant and K. Charmaz, (New York, NY: SAGE Publications Ltd), 166–190. doi: 10.4135/9781848607941.n8

Dullard, B., and Saunders, G. (2016). Documentation of dual sensory impairment in electronic medical records. Gerontologist 56, 313–317. doi: 10.1093/geront/gnu032

Dyke, P. (2013). A Clear View: Identifying Australians Who Live With Deafblindness and Dual Sensory Loss. Available at: www.senses.org.au (accessed April 4, 2020).

Fletcher, P., and Guthrie, D. (2013). The lived experience of individuals with acquired deafblindness: challenges and the future. Intern. J. Disabil. Commun. Rehabil. 12:1.

Glaser, B. G. (1992). Basics of Grounded Theory Analysis. Mill Valley, CA: Sociology Press.

Heine, C., and Browning, C. (2002). Communication and psychosocial consequences of sensory loss in in older adults: Overview and rehabilitation directions. Disabil. Rehabil. 24, 763–773. doi: 10.1080/09638280210129162

Heine, C., and Browning, C. (2014). Mental health and dual sensory loss in older adults: a systematic review. Front. Aging Neurosci. 14:83. doi: 10.3389/fnagi.2014.00083

Heine, C., and Browning, C. (2015). Dual sensory loss in older adults: a systematic review. Gerontologist 55, 913–928. doi: 10.1093/geront/gnv074

Heine, C., Erber, N. P., Osborn, R., and Browning, C. J. (2002). Communication perceptions of older adults with sensory loss and their communication partners: Implications for intervention. Disabil. Rehabil. 24, 356–363. doi: 10.1080/09638280110096250

Hofsoe, S. M., Lehane, C., Wittich, W., Hilpert, P., and Dammeyer, J. (2018). Interpersonal communication and psychological well-being among couples coping with sensory loss: the mediating role of perceived spouse support. J. Soc. Pers. Relationsh. 36, 2323–2344. doi: 10.1177/0265407518787933

Hovaldt, H. B., Lund, R., Lehane, C., and Dammeyer, J. (2019). Relational Strain in close social relations among older adults with dual sensory loss. Br. J. Vis. Impair. 37, 81–93. doi: 10.1177/0264619619833421

Huddle, M., Deal, J., Swenor, B., Genther, D., and Lin, F. (2016). The association of dual sensory impairment with hospitalization and burden of Disease. J. Ame. Geriatr. Soc. 64, 1735–1737. doi: 10.1111/jgs.14210

Hwang, P., Longstreth, W., Francis, C., Thielke, S., and Fitzpatrick, L. (2019). Dual sensory impairment in older adults and risk of dementia and Alzheimers Disease. Alzheim. Dement. 15, 196.

Jaiswal, A., Aldersley, H., Wittich, W., Mansha, M., and Finlayson, M. (2018). Participation experiences of people with Deafblindness or dual sensory loss: a scoping review of the global deafblind literature. PLoS One 13:e0203772. doi: 10.1371/journal.pone.0203772

Kemperman, A., van den Berg, P., Weijs-Perree, M., and Uijtdewillegen, K. (2019). Loneliness of older adults: social network and the living environment. Intern. J. Environ. Res. Public Health 16, 2–16.

Kwon, H. J., Kim, J. S., Kwon, S. J., and Yu, J. N. (2015). Sensory Impairment and Health-Related Quality of Life. Iran J. Public Health 46, 772–782.

Lehane, C., Dammeyer, J., and Elsass, P. (2017a). Sensory loss and its consequences for couples’ psychosocial and relational well-being. Aging Men. Health 21, 337–347. doi: 10.1080/13607863.2015.1132675

Lehane, C., Hofsoe, S. M., Wittich, W., and Dammeyer, J. (2017b). Mental health and spouse support among older couples living with dual sensory loss. J. Aging Health 30, 1205–1223. doi: 10.1177/0898264317713135

Lehane, C., Dammeyer, J., and Wittich, W. (2019). Intra and interpersonal effects of coping on the psychological well-being of adults with sensory loss and their spouses. Disabil. Rehabil. 41, 796–807. doi: 10.1080/09638288.2017.1410583

Lehane, C., Elsass, P., Hovaldt, H., and Dammeyer, J. (2018a). A relationship-focused investigation of spousal psychological adjustment to dual-sensory loss. Aging Ment. Health 22, 397–404. doi: 10.1080/13607863.2016.1268091

Lehane, C., Nielsen, T., Wittich, W., Langer, S., and Dammeyer, J. (2018b). Couples coping with sensory loss: a dyadic study of the roles of self- and perceived partner acceptance. Br. J. Health Psychol. 23, 646–664. doi: 10.1111/bjhp.12309

Luo, Y., He, P., Guo, C., Li, N., and Zheng, X. (2018). Association between sensory impairment and dementia in older adults: evidence from china. J. Am. Geriatr. Soc. 66, 480–486. doi: 10.1111/jgs.15202

Lyons, K., and Lee, C. (2018). The theory of dyadic illness management. J. Fam. Nurs. 24, 8–28. doi: 10.1177/1074840717745669

Maharani, A., Dawes, P., Nazroo, J., Tampubolon, G., and Pendleton, N. (2018). Longitudinal relationship between hearing aid use and cognitive function in older americans. J. Am. Geriatr. Soc. 66, 1130–1136. doi: 10.1111/jgs.15363

McPake, B., and Mahal, A. (2017). Addressing the needs of an aging population in the health system: the Australian case. Health Syst. Reform 3, 236–247. doi: 10.1080/23288604.2017.1358796

Moon, H., Townsend, A., Whitlach, C., and Dilworth-Anderson, P. (2017). Quality of life for dementia caregiving dyads: effects of incongruent perceptions of everyday care and values. Gerontologist 57, 657–666. doi: 10.1093/geront/gnw055

Saunders, G. H., and Echt, K. V. (2007). An overview of dual sensory impairment in older adults: perspectives for rehabilitation. Trends Amplif. 11, 243–258. doi: 10.1177/1084713807308365

Schneider, J. M., Gopinath, B., McMahon, C. M., Leeder, S., and Wang, J. J. (2011). Dual sensory impairment in older age. J. Age. Health 23, 1309–1324. doi: 10.1177/0898264311408418

Schneider, J. M., Gopinath, B., McMahon, C. M., Teber, E., Leeder, S., Wang, J. J., et al. (2012). Prevalence and 5-year incidence of dual sensory impairment in an older Australian population. Ann. Epidemiol. 22, 295–301. doi: 10.1016/j.annepidem.2012.02.004

Schneider, J. M., McMahon, C. M., Gopinath, B., Kifley, A., Barton, R., Mitchell, P., et al. (2014). Dual sensory impairment and hearing aid use among clients attending low-vision services in Australia: the vision-hearing project. J. Aging Health 26, 231–249. doi: 10.1177/0898264313513610

Sebern, M., and Whitlatch, C. (2007). Dyadic relationship scale: a measure of the impact of the provision and receipt of family care. Gerontologist 47, 741–751. doi: 10.1093/geront/47.6.741

Siegler, V. (2014). Office for National Statistics, UK, (2014a), ‘Measuring Social Capital, 2014’. Available at: https://webarchive.nationalarchives.gov.uk/20160105213847/http://www.ons.gov.uk/ons/rel/wellbeing/measuring-national-well-being/measuring-social-capital–july-2014/art-measuring-social-capital.html (accessed April 4, 2020).

Simcock, P. (2017). One of society’s most vulnerable groups? A systematically conducted literature review exploring the vulnerability of deafblind people. Health Soc. Care Commun. 25, 813–839. doi: 10.1111/hsc.12317

Simcock, P., and Wittich, W. (2019). Are older deafblind people being left behind? A narrative review of literature on Deafblindness through the lens of the United Nations Principles for Older People. J. Soc. Welf. Fam. Law 41, 339–357. doi: 10.1080/09649069.2019.1627088

Solomon, D., Hansen, L., Baggs, J., and Lyons, K. (2015). Relationship quality in non-cognitively impaired mother-daughter care dyads: a systematic review. J. Fam. Nurs. 21, 551–578. doi: 10.1177/1074840715601252

Stephens, C., Alpass, F., and Stevenson, B. (2011). The effects of types of social networks, perceived social support and loneliness on the health of older people: accounting for the social context. J. Age. Health 23, 887–911. doi: 10.1177/0898264311400189

Suanet, B., Huxhold, O., and Schafer, M. (2020). Cohort difference in age-related trajectories in network size in old age: are networks expanding? J. Gerontol. Ser. B. 75, 137–147. doi: 10.1093/geronb/gbx166

Tie, Y. C., Birks, M., and Francis, K. (2019). Grounded theory research: a design framework for novice researchers. Sage Open Med. 7, 1–8. doi: 10.1177/2050312118822927

Tiwana, R., Benbow, S. M., and Kingston, P. (2016). Late life acquired dual sensory impairment [DSI]: a systematic review of its impact on everyday competence. Br. J. Vis. Impair. 34, 203–213. doi: 10.1177/0264619616648727

Tolkacheva, N., van Groenou, M. B., de Boer, A., and van Tilburg, T. (2011). The impact of informal care-giving networks on adult children’s care-giver burden. Age. Soc. 31, 34–51. doi: 10.1017/s0144686x10000711

United Nations (1991). Principles for Older Persons, Resolution 46/91. New York, NY: United Nations. doi: 10.1017/s0144686x10000711

Upenieks, L., Settels, J., and Schafer, M. (2018). For everything a season? A month-by-month analysis of social network resources in later life. Soc. Sci. Res. 69, 111–125. doi: 10.1016/j.ssresearch.2017.09.004

van Tilburg, T. (1998). Losing and gaining in old age: changes in personal network size and social support in a four-year longitudinal study. J. Gerontol. 53B, S313–S323.

van Tilburg, T., and Thomese, F. (2010). “Societal dynamics in personal networks,” in The Sage Handbook of Social Gerontology, eds D. Dannefer and P. Phillipson, (New York, NY: Sage), 215–225. doi: 10.4135/9781446200933.n16

Westaway, L., Wittich, W., and Overbury, O. (2011). Depression and burden in spouses of individuals with sensory impairment. Insight Res. Pract. Vis. Impair. Blind. 4, 29–36.

Wittich, W., Jarry, J., Groule, G., Southall, K., and Gagne, J.-P. (2016). Rehabilitation and research priorities in Deafblindness for the next decade. J. Vis. Impair. Blind. 110, 219–231. doi: 10.1177/0145482x1611000402

World Health Organisation [WHO] (1999). Active Ageing: Exploding the Myths. Geneva: WHO.

World Health Organisation [WHO] (2002). Active Ageing: A Policy Framework. Geneva: WHO.

World Health Organisation [WHO] (2011). Global Health and Ageing, NIH Publication no. 11-7737 1-32. Geneva: WHO.

Yamada, Y., Dekinger, M., Onder, G., Henrard, J.-C., van der Roest, H. G., Finne-Soveri, H., et al. (2016). Dual sensory impairment and cognitive decline: the results from the shelter study. J. Gerontol. 71, 117–123. doi: 10.1093/gerona/glv036


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Dunsmore, Schneider, McKenzie and Gillespie. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.










	 
	CASE REPORT
published: 02 October 2020
doi: 10.3389/fpsyg.2020.540355





[image: image]

Effect of Tactile Imitation Guidance on Imitation and Emotional Availability. A Case Report of a Mother and Her Child With Congenital Deafblindness

Sini Peltokorpi1,2*, Marlene Daelman3, Saara Salo4 and Minna Laakso5

1Department of Psychology and Speech-Language Pathology, University of Turku, Turku, Finland

2Pediatric Research Center, New Children’s Hospital, University of Helsinki and Helsinki University Hospital, Biomedicum Helsinki, Helsinki, Finland

3Member of Groningen Study Group on Congenital Deafblindness and Diversity in Communication, Brugge, Belgium

4Faculty of Educational Sciences, University of Helsinki, Helsinki, Finland

5Department of Psychology and Logopedics, University of Helsinki, Helsinki, Finland

Edited by:
Timothy Scotford Hartshorne, Central Michigan University, United States

Reviewed by:
Moa Maria Wahlqvist, Örebro University, Sweden
Jude Terrence Nicholas, Haukeland University Hospital, Norway
Marga Martens, University of Groningen, Netherlands

*Correspondence: Sini Peltokorpi, sini.m.peltokorpi@utu.fi; speltoko@gmail.com

Specialty section: This article was submitted to Developmental Psychology, a section of the journal Frontiers in Psychology

Received: 26 March 2020
Accepted: 08 September 2020
Published: 02 October 2020

Citation: Peltokorpi S, Daelman M, Salo S and Laakso M (2020) Effect of Tactile Imitation Guidance on Imitation and Emotional Availability. A Case Report of a Mother and Her Child With Congenital Deafblindness. Front. Psychol. 11:540355. doi: 10.3389/fpsyg.2020.540355

Interaction between parents and children with congenital deafblindness (CDB) is easily hampered due to dual sensory loss. This case report examines imitation and emotional availability in interaction between a mother and her 3-year-old child with CDB first in unguided play and then in three play sessions with tactile imitation guidance. The video recorded play sessions were analyzed for frequency, length, and modality of imitation. Emotional Availability Scales were used to code the emotional quality of interaction. The results showed that before the guidance the mother imitated the child mainly vocally. After the guidance, the use of tactility in imitations increased. Imitation exchanges lasted longest in the last session. The emotional availability between the mother and the child was higher after the guidance. Further research is needed to confirm the positive outcomes of this case study.
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INTRODUCTION

“Deafblindness is a combined vision and hearing impairment of such severity that it is hard for the impaired senses to compensate for each other. Thus, deafblindness is a distinct disability. To help compensate for the combined vision and hearing impairment, especially the tactile sense becomes important” (Nordens välfärdscenter, 2016). Children with congenital deafblindness (CDB) comprise a heterogeneous group, and they may also have additional cognitive or motor disabilities (Dammeyer, 2012). However, many children with CDB would gain from interventions that allow them to compensate for their vision and hearing loss by providing them access to information and experiences through the tactile modality. This type of sensory compensation may be due to the role of experience in the development of cross-sensory integration and association (Guellaï et al., 2019). Thus, children with CDB can benefit from tactile interactions, in that both symbolic (e.g., manual signs) and non-symbolic communication (e.g., mutual attention) could be modified in the tactile modality (Miles, 2003; Chen and Downing, 2006; Dammeyer et al., 2015; Nafstad and Rødbroe, 2015; McLinden and McCall, 2016).

Characteristically, many children with CDB have limited skills in spoken and sign languages and express themselves through vocalizations, gestures, tactile, or bodily means (Bruce, 2005; Dammeyer and Ask Larsen, 2016). Parents may find it difficult to read the affective states (Fraiberg, 1979) or interpret the expressions of a child with CDB (Daelman et al., 1993; Janssen et al., 2010). Besides, it may be hard for parents to respond in a perceivable manner to their child with CDB, and different strategies have been suggested for overcoming the difficulties (see Hart, 2010; Janssen et al., 2010; Martens et al., 2014b). Sometimes parents can intuitively identify the appropriate strategies in interaction, but often they need assistance. The use of tactile modality in interaction can be particularly difficult to put into practice, because it is not typical for sighted-hearing parents to use touch systematically for communicative purposes, suggesting the relevance of including touch in guidance for parents (Dammeyer, 2011).

It has been suggested that there is a relationship between challenging behavior and communication difficulties. Poor communication with others is related to emotional and behavioral problems in children with developmental disabilities (Sigafoos, 2000; Kevan, 2003). Thus, the emotional and behavioral disturbances that are common in persons with CDB (Van Dijk and de Kort, 2005; Jacobsen et al., 2009; Nelson et al., 2013) may be attributable to limited communicational abilities. Accordingly, providing support and guidance to parents and their children to improve their reciprocal communication and emotional connection to each other may result in preventing the development of emotional and behavioral problems in children with CDB (Martens et al., 2014a,b). Emotional connection and a mutually satisfying relationship create emotional availability. The concept of emotional availability refers to emotional openness and reciprocity to each other’s signals in parent-child relations (Biringen and Easterbrooks, 2012). Emotional availability consists of the adult’s sensitivity, non-hostility, non-intrusiveness, and ability to structure play with the child (Biringen, 2008). Moreover, child responsiveness and involvement are part of emotional availability.

Emotional availability between infants and parents may be supported through imitation (Zeedyk et al., 2009). Imitation by a communication partner is a good interventional strategy, as it gives children with CDB the experience of being someone who can lead interaction and affect the behavior of others. This can radically change their role in interaction. Imitation also leads to turn-taking sequences with active participation by both partners of the dyad (Thelen et al., 1975; Kokkinaki and Kugiumutzakis, 2000; Hart, 2006). After being imitated, people with limited language skills have shown positive emotions (Caldwell, 2006; Hart, 2006; O’Neill and Zeedyk, 2006) and improved eye contact, bodily orientation, and partner proximity (Zeedyk et al., 2009; Contaldo et al., 2016).

To date, there are no studies exploring imitation and emotional availability in interactions between parents and children with CDB. This case report bridges the gap in research by examining imitative exchanges and emotional availability between a child with CDB and her mother before and after tactile imitation guidance. As imitation is characteristic in early intersubjective exchanges between typically developing infants and their parents (Trevarthen, 1979), the aim was to foster intersubjectivity in communication between a child with CDB and her mother through tactile imitation guidance. We aimed to investigate whether tactile imitation guidance would alter the frequency, length, and modality of imitation between a mother and her child with CDB. We were also interested in finding out whether tactile imitation guidance would improve emotional availability in the dyad.



METHODS


Research Subjects

The research subjects were a mother and her 3-year-old daughter with Trisomy 13. The inclusion criteria for the child was dual sensory impairment and an early phase of language development (less than 10 spontaneous words or signs in the expressive vocabulary). The family was contacted through a contact person in the Finnish Federation of the Hard of Hearing (FFHH). An information letter regarding the study was sent to the family. After reading the information letter, the mother contacted the first author by telephone. During the call she was given the possibility to ask additional questions related to the study. The parents gave their informed written consent by mail. Based on the information given by the mother, the mother was 31 years old, employed, and with good physical and mental health. Thus, there were no maternal risk factors for dysfunction in the parent-child interaction. Ethical approval and a research permit were obtained from the Hospital District of Helsinki and Uusimaa.

The child is referred to as Emma in this paper. Emma had congenital visual and hearing impairments and she was almost blind. Her functional use of vision was restricted to perception of some light and black and white stripes. Emma was found to react to speech with hearing aids at 60/65 dB and music at 55 dB and had at least a moderately severe hearing impairment. She had a severe learning disability, a congenital heart defect, epilepsy, and severe problems in her motor development, which may have all challenged her in developing tactile abilities. Emma could not stand or walk independently and needed support when seated. She was able to use her hands, especially her fingers, in exploring objects that were brought near to her. The family had received communication support from a local center for persons with developmental disabilities. A communication adviser from the center had been seeing Emma weekly, mainly in the kindergarten. Emma’s family had also participated in a multidisciplinary individual rehabilitation course in the FFHH. Emma’s parents had been taught some manual signs, but no tactile signs. Emma had one sign, to drink, in her spontaneous use. She made the sign in the air. Her ability to comprehend speech and signs was unclear. The parents used tactile modality in making contact with Emma and interacted with her mainly vocally. Moreover, the parents used some objects of reference with Emma for anticipating daily routines. Emma expressed herself through vocalization, smiling, and bodily means.



The Data

The data consist of videotaped play sessions between Emma and her mother. The researcher met the family 10 times and play sessions were videotaped during nine visits (I–II and IV–X). Session III was used to introduce the use of imitation to the mother. Sessions IV to X included imitation guidance. Recordings were made twice per week and on two consecutive days. Sessions from I to X were recorded over a 6-week period. The long time for data collection allowed the mother to practice imitation between sessions III and X. Each recording lasted from 8–10 min. Four sessions (I,IV,VIII, and X) between Emma and her mother were analyzed. These four recordings were chosen for analysis because they had the same participants (Emma and her mother), the same location for recordings (home), and the same interactional context (face-to-face interaction). The recordings from sessions II, V, VI, VII, and IX were left out of the analysis due to them having different participants (father in sessions II and V), Emma’s sleepiness due to a different location for recordings (sessions VI and VII), and technical reasons (session IX). The process of data collection is presented below. The bolded numbers refer to the sessions analyzed.
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Procedure for Tactile Imitation Guidance

In session I, the mother was asked to play with Emma as she normally would. Accordingly, play with and without toys was recorded. As Emma more actively participated in the play without toys, the first author together with the parents chose it for context for tactile imitation guidance. Based on the baseline observations, it was noticed that the mother often used vocal imitations. She also imitated gestures such as head-shaking, but due to her sensory impairments Emma was unable to perceive these imitations. In session III, as well as in guided sessions IV–X, the mother was given information about the use of imitation in interaction (e.g., reasons why imitation is used in interventions with individuals with limited language skills). Besides vocalization the mother was encouraged to imitate gestural expressions in a way that imitations were perceivable for Emma through tactile modality. For instance, the mother could make her imitation of a “shaking head” gesture tactile by guiding Emma to hold her hand on her mother’s face during imitation. Alternatively, she could make the imitative movement on Emma’s body, using the hand-under-hand strategy (Chen and Downing, 2006) or bodily contact for transmitting the information related to imitations. If Emma continued the imitative exchange, the mother was encouraged further to respond to her imitatively in order to create “imitative dialogues.” Nonetheless, the aim was to keep the interaction between Emma and her mother as natural as possible and use tactile modality only to enrich the interaction. During sessions III–X, the first author and the mother watched and discussed video clips of play sessions between Emma and her mother, and video clips related to imitation. They also practiced tactile imitation together with Emma during the play. The guidance was performed by the first author.



Data Analysis

The five most active minutes in terms of Emma’s interaction from each recording were selected for the imitation analysis (c.f. Sanefuji et al., 2009). The verbal and non-verbal expressions of Emma and her mother were transcribed using Windows Media Player software. The analysis of emotional availability was based on full recordings.



Frequency, Length, and Communication Modes Used in Imitations

A coding system devised by O’Neill and Zeedyk (2006) with modifications was used to analyze imitations.

Imitative bouts were identified when Emma or her mother were imitating the vocalizations, gestures, or actions of the other. An imitative bout included at least an expression and its imitation. The initiator of the imitative bout was marked. In order for an imitative bout to be recognized, the imitative response of Emma or her mother had to appear within 3 s of the end of the initial expression. The same time limit was used for Emma and her mother to keep the coding system consistent. A longer time than in O’Neill and Zeedyk (2006) was used, because 3 s were often needed for Emma’s imitative response to appear. The length of an imitative bout was calculated by identifying its complete number of rounds. If an expression was imitated only once and no more imitative turns were detected, the imitative bout had a length of one round. If similar expressions were produced during several turns, an imitative bout had several rounds.

Lastly, the communicative mode of each imitative bout was marked. In the original system by O’Neill and Zeedyk (2006) two categories were used: vocal (words and non-words) and physical imitation (gestures, actions, and manual signing). The categories were modified for the present study: (1) vocal imitations (e.g., vocalizations, imitative sighs, and whispers); (2) gestural imitations (e.g., head-shaking); (3) tactile imitations (e.g., the mother touched Emma in similar way as she had touched her); (4) gestural-vocal imitations (e.g., simultaneous vocalization and shaking head gesture); (5) vocal-tactile imitations (e.g., the mother imitated Emma vocally and traced the movement of her mouth onto Emma’s hand). The category of gestural-tactile imitations was not applied because the mother did not use this modality in her imitations. The coding of the communicative mode of an imitative bout was made in the following way: If the mother imitated Emma’s “ah” sound by saying “ah,” vocal imitation was marked. Similarly, if Emma shook her head and the mother imitated it by shaking her head, a gestural imitation was coded.



Emotional Availability Scales

Emotional Availability Scales (EAS; 4th ed.) is an observational method that evaluates the quality of parent-child interaction (Biringen, 2008). EAS have four subscales for adults (sensitivity, structuring, non-hostility, and non-intrusiveness) and two for children (responsiveness and involvement). All the scales range from 1 to 7 (1 = non-optimal, 2.5/3 = somewhat [insensitive], 4 = inconsistent, 5.5/6 = moderate, 7 = optimal). Sensitivity refers to the ability of the adult to be warm and emotionally connected to the child, whereas structuring is reflected in a parent’s ability to structure the play with the child successfully. Non-hostility refers to the adult’s behavior that is free of negativity and non-intrusiveness relates to the adult’s capacity to be available to the child without intervening in his or her autonomy. Child responsiveness indicates how much the child is emotionally responsive to the adult, whereas child involvement is reflected in the degree to which the child addresses his or her initiatives to the adult. EAS is a global judgment of the recordings and does not use counts of discrete behaviors. When using EAS the coder evaluates, for instance, if the adult is able to read the child’s emotional signaling or if she/he is only behaviorally doing the right things. The EAS guidelines for children with disabilities were followed in rating (e.g., the coder has to keep in mind the disabilities of the child and their implications for behavior in the context; Biringen, 2008).



Reliability

The reliability of the coding procedure related to communication modes used in imitative bouts was measured using intra-rater and inter-rater reliability tests. Intra-rater tests were made for all data by the first author. The agreement was 95%. The inter-rater reliability test was made by an independent second coder who had experience in working with children with multiple disabilities and who was fluent in Finnish Sign Language. The first author trained the second coder in using the imitation coding system. The training was carried out with the data that was not used for analyzing reliability. The second coder evaluated 25% of the data and the inter-rater agreement was 88%. The first author, who is trained in EAS, rated the videotapes with EAS. The accuracy and consistency of the EAS ratings were established by using another second coder who is a method trainer in EAS. The first and second coders negotiated the rating for one recording (25% of the data), and a reliability check was made for two recordings (50% of the data). The inter-rater agreement was 100% with a 1-point difference between the coders. Thus, both coders rated the quality of interaction into the same category in all the dimensions.



RESULTS


Behavioral Changes During Physical Interaction

During all sessions, the mother interacted with Emma by playing with her face-to-face without using toys. Before imitation guidance was given in play session I, the mother physically held Emma either by her hands (Figure 1A) or under her armpits (Figure 1B). After tactile imitation guidance was provided in play sessions IV, VIII, and X, the mother was able to hold Emma mainly under her armpits. This allowed Emma to constantly move her hands freely to touch her mother. Emma did not make the gesture of placing her hands on her mother’s face before guidance in play session I. After the guidance, she once placed her hands on her mother’s face in session IV and this gesture appeared increasingly in session VIII. In session X, Emma placed her hands on her mother’s face more frequently, also beyond the imitative bouts (Figure 1C). Similarly, Emma’s positive emotional expressions appeared infrequently connected to her mother’s imitation in play session I. By contrast, in the sessions with guidance, Emma’s positive emotional expressions increased notably.
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FIGURE 1. (A–C) Physical interaction and communication modes used in imitations before and after tactile imitation guidance. Drawings by Saara Koivula.




Frequency and Length of Imitative Bouts

The frequency and length of the imitative bouts are shown in Table 1. Most of the bouts were initiated by the mother in all sessions. Play session I before tactile imitation guidance included 20 short imitative bouts, whereas after the guidance in session X the bouts lasted longer. Thus, after the guidance the length of the imitative bouts increased. In each session, Emma initiated 1–2 imitative bouts and the length of the imitative bouts initiated by her varied between 1 1/2 and 7 1/2 rounds.


TABLE 1. Frequency and length of imitative bouts initiated by Emma and her mother.
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Communication Modes Used in Imitations

The communication modes used in the imitations by Emma and her mother in this study are presented in Table 2. Before guidance in play session I, most of the mother’s imitations were vocal. Tactile modality was used only in connection with one vocal imitation. In this vocal-tactile imitation, the mother imitated Emma’s laughter by shaking Emma’s hands in the same rhythm as her laughter. The mother’s imitations became more tactile in the sessions with guidance. In session IV the mother made one tactile imitation by touching Emma’s arm in the same way Emma had touched her. In vocal-tactile imitations the mother imitated Emma’s vocalization by tracing the movement of her mouth onto Emma’s hand (Figure 1B). In session VIII the mother’s vocal-tactile imitations increased to 10. In these imitations, the mother touched Emma’s head with her nose, forehead, or head while speaking or vocalizing, kissed Emma’s cheek, or imitated Emma’s vocalization by tracing the movement of her mouth onto Emma’s hand. In session X the mother did not use tactility in her imitations as frequently as in session VIII because Emma spontaneously touched her mother’s face before the mother imitated Emma’s vocalizations. Thus, there was no need to add tactility in imitations as Emma continuously explored her mother’s face during and beyond her mother’s imitations.


TABLE 2. Communication modes used in imitations by Emma and her mother.
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Emma made few imitations and her imitative responses were single utterances belonging to her vocal or gestural repertoire (see Table 2). Sometimes her mother made several repetitions of an utterance before Emma imitated it. Emma’s gestural imitative responses were imitations of her mother’s gestures that had included tactility.



Emotional Availability of Emma and Her Mother

The results for the emotional availability of Emma and her mother are presented in Table 3. Before tactile imitation guidance in play session I, the mother’s score for sensitivity, structuring, and non-intrusiveness was 5 for all the dimensions, whereas in guided sessions IV, VIII, and X her scores ranged between 6 and 7. Likewise, in play session I, Emma’s scores for responsiveness and involvement ranged between 3 and 4.5. In guided play sessions IV, VIII, and X, her scores were higher, ranging between 3.5 and 6. The most notable change was observed in Emma’s increased involvement in the interaction. In sessions VIII and X Emma vocalized and tactilely explored her mother’s face more frequently than in the previous sessions.


TABLE 3. Emotional availability scores of Emma and her mother in play sessions.
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DISCUSSION

The results of this study show that the mother was responsible for taking an active role in the imitations compared to Emma. This finding that most imitative bouts were initiated by the adult carers is consistent with the results of O’Neill and Zeedyk (2006). Our results clearly demonstrate that after tactile imitation guidance was provided the imitative exchanges between Emma and her mother lasted longer, especially in the last session, which appears to be related to the fact that through the tactile modality, Emma was more able to perceive her mother’s imitations. Furthermore, the mother’s imitations during the interaction became more tactile in the sessions when guidance was given. Similarly, Martens et al. (2014a) found that communication partners can be trained in tactile emotion sharing with persons with CDB. When practicing the use of tactile modality in interaction, parents take on a learner’s role instead of communicating in such a way that is automatic and effortless. This learning process changes the interaction with children with CDB to be more equal, and not only gives parents new skills but also sensitizes them in perceiving the subtle gestures and touches of the child that are often connected to tactile experiences (Hart, 2010).

Regarding the EAS, the results indicate an increase in the sessions with tactile imitation guidance compared to baseline observations. For instance, the results of the raw scores showed that the mother scored higher in the sensitivity, structuring, and non-intrusiveness scales, whilst Emma scored higher in the responsiveness and involvement scales when tactile imitation guidance was provided during play sessions IV, VIII, and X (see Table 3). Although the EAS scores of the mother were elevated before guidance was given, the EAS scores of Emma clearly improved after guidance was provided. For instance, the scores of the responsiveness and involvement scales improved from a risk zone to a non-risk zone within the EAS framework. This positive link between touch and emotional availability is in line with earlier findings of emotional availability and touch in children who are deaf or hard-of-hearing (Pipp-Siegel et al., 1999; Paradis and Koester, 2015). EAS seems an appropriate tool for capturing the emotional quality of interactions between children with CDB and their carers as the coding system is flexible (Biringen et al., 2005; Biringen, 2008). However, it may be difficult for an EAS-coder to assess the quality of interaction between children with CDB and their carers without expertise in CDB, especially in tactile communication. More studies are needed to validate the applicability of EAS in assessing the emotional quality of interactions between children with CDB and their carers.


Implications for Practice and Further Research

The results of this study suggest that supporting imitation between parent and child especially through the tactile modality might be an appropriate interventional strategy to support the interaction, if the child with CDB is in the early stages of language development, takes fewer communicative initiatives, or is hard to make contact with (see also Contaldo et al., 2016). However, imitation is not the only strategy for supporting interaction in children with CDB or similar conditions, nor is it sufficient to promote communication and language development alone. Neither should imitation be seen as an aim of interaction, but rather as a starting point in a dialogue (cf. Linell, 2009). Nonetheless, imitation might be a powerful means for supporting interaction in the early phases of language development when many other interventional strategies might not be suitable yet. However, further studies are needed to confirm the usefulness of tactile imitation guidance when supporting interaction in a child with CDB. For instance, tactile imitative exchanges between parents and children with CDB may have the same importance for the development of their tactile language skills (e.g., tactile signs) that vocal imitative exchanges between parents and their non-CDB children have for the development of speech (see Papoušek and Papoušek, 1989).



LIMITATIONS

There are limitations in the present study that need to be considered. First, defining the imitator was not always clear. For instance, Emma’s response latencies could sometimes be longer than 3 s, which meant her delayed responses were not coded as imitations. The coding system, however, gave a clear structure for the analysis, and it made it possible to capture most of the dynamics related to imitation. Second, a longer baseline would have been needed to get a more comprehensive picture of the change that tactile imitation guidance made to the interaction between Emma and her mother. Third, a follow-up period would have been needed to provide information about lasting effects. Last, the case study design limits the generalizability of the findings.



CONCLUSION

The most important finding of the present study was that before tactile imitation guidance the mother imitated Emma mainly vocally, whereas the use of tactility in imitations notably increased after the guidance. Both Emma and her mother scored higher on emotional availability in sessions in which the mother used tactility in imitations. The results suggest that the mother’s use of imitation with tactility improved the quality of the interaction. Further investigation is required to discover the best strategies for guidance for parents with children with CDB who are at the early stages of language development. A good quality of interaction between parents and children with CDB forms the best prerequisite for the children’s development and promotes general well-being in families.
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Background: In persons with combined intellectual and sensory disabilities, mood disorders, stress reactions, and attachment problems are more prevalent. This study assessed the presence of these problems within this target population and the effects of an additional Autism Spectrum Disorder (ASD).

Methods: Participants were 60 persons with combined intellectual and sensory disabilities, all participants had visual impairments, 16 were deafblind. ASD was assessed with Observation of Autism in people with Sensory and Intellectual Disabilities. Additionally the Anxiety, Depression and Mood Scale, The list of Disturbed Attachment Behaviors and the Stress Survey Schedule were used.

Results: Almost every participant showed signs of a disturbed attachment. Stress and mood disorders were not prevalent. An additional ASD resulted in more disturbed attachment, manic and hyperactive behavior and social avoidance.

Conclusion: Only for disturbed attachment a relatively high prevalence was found. The presence of ASD sometimes led to a different profile of the assessed problems.

Keywords: stress, mood, attachment, autism spectrum disorder, multiple disabilities, sensory impairments, deafblindness


INTRODUCTION

Mental health and behavioral problems are very common in persons with a combination of sensory and intellectual disabilities (ID). Examples are depression or mood disorders (Hurley, 2006) and strong reactions to stress (Bloeming-Wolbrink et al., 2012). Behaviors indicative of insecure attachment, such as stereotyped behaviors or aggressive behaviors, are also shown often (Janssen et al., 2002; Poppes et al., 2010). In addition, both people with sensory and people with intellectual disabilities often show symptoms that are also seen in people with Autism Spectrum Disorder (ASD) (De Bildt et al., 2005; Dammeyer, 2011). Note that according to Russell et al. (2019) global estimates suggest the proportion of the population with ASD who have additional ID is approximately 50%. However, in most studies people with ID are excluded from participation. Russell et al. (2019) found that 80% of the studies demonstrated a selection bias against participants with ID. As a result a keen follower of the literature might get the impression ASD and ID are completely discrete phenomena, whereas in reality there is large overlap. ASD in itself is also associated with more mental health problems (e.g., Corbett et al., 2006; Stewart et al., 2006). Therefore, ASD in addition to sensory and intellectual disabilities is also related to high rates of mental health problems in people with multiple disabilities. This makes the diagnosis of mental health problems very complex, since symptoms, such as stereotyped behavior, are not only indications of mental health problems, they are also core characteristics of ASD (American Psychiatric Association, 2013) and are also often shown by persons with multiple disabilities without ASD (Hoevenaars-van den Boom et al., 2009; De Vaan et al., 2016b).

The goal of the current study is to describe the range of mental health problems in a group of people with moderate to profound intellectual disability combined with a visual impairment or deafblindness, with and without symptoms of ASD. Mild intellectual disabilities were disregarded because previous research showed that level of visual impairment is strongly correlated with moderate to profound levels of intellectual disability, with persons with severe intellectual disabilities showing more profound visual disabilities (van Splunder et al., 2003, 2006; Evenhuis et al., 2009).

People with sensory and intellectual disabilities can encounter problems in developing a secure attachment style (Fraiberg, 1977; Janssen et al., 2002; Stor and Storsbergen, 2006). This is similar to children with ASD, who are generally less securely attached to their caregivers, especially when the ASD is combined with an intellectual disability (Rutgers et al., 2004, 2007; van IJZendoorn et al., 2007). An insecure attachment relationship has severe consequences, such as disturbances in emotional well-being, the occurrence of externalizing behavior problems and inadequate reactions to stress (Stor and Storsbergen, 2006; Fearon et al., 2010).

Persons with sensory impairments and intellectual disabilities are also thought to be more susceptible to stress. Because of their impairments, sensory information is often missed, making their everyday lives more unpredictable and thus more stressful (Dickerson and Kemeny, 2004; Corbett et al., 2006; Bloeming-Wolbrink et al., 2012). Furthermore, for people with disabilities it may be more difficult to cope with these stressors, especially when they cannot seek comfort with an attachment figure (Janssen et al., 2002; Schuengel and Janssen, 2006). When there is an additional diagnosis of ASD, persons are even more susceptible to stress, for example in new and unfamiliar situations (Corbett et al., 2006) or in social situations (Dickerson and Kemeny, 2004).

Finally, both persons with disabilities and persons with ASD have been shown to be susceptible to develop mood disorders (Hurley, 2006; Stewart et al., 2006). In turn, mood disorders, anxiety, and stress can lead to social withdrawal and an increase in stereotyped behaviors (Kraijer, 2004; Stewart et al., 2006; Rubin et al., 2013), which are all also symptoms of ASD (American Psychiatric Association, 2013). Mental health problems such as these could thus increase the severity of ASD symptoms. This is supported by Ghaziuddin et al. (2002) who stated that curing mood disorders could also reduce the ASD symptoms. Insight in prevalent mental health issues in this population is therefore helpful for treatment.

A rationale for the co-occurrence of disorders in affect regulation, attachment behaviors and stress reactions has been given by Janssen et al. (2002) and Schuengel and Janssen (2006) in their stress-attachment model of challenging behaviors in people with intellectual disability. According to this model there is evidence that people with ID are more vulnerable to stress and use less effective coping strategies once they are confronted with stressful situations. In addition, they claim that studies on attachment indicate that people with intellectual disability are at risk for developing insecure, especially disorganized, attachment. Stress and insecure or disorganized attachment in combination with less effective coping styles is thought to put people with intellectual disabilities at risk for developing behavior problems.

The symptoms of ASD and mental health problems overlap in the population of persons with combined intellectual and sensory disabilities. This makes it rather difficult to assess the etiology of their behaviors. A consequence is that this may lead to an overdiagnosis as well as an underdiagnosis of mental health problems in this target group. This phenomenon, where behaviors are unfairly attributed to the most notable disability, is called diagnostic overshadowing (Mason and Scior, 2004). ASD in addition to the intellectual and sensory disabilities complicates both diagnosis and treatment. To prevent inaccurate diagnoses and treatments it is important to create a complete profile of mental health problems and behaviors related to experiencing and coping with stress and insecure attachment. For the population of people with combined sensory and intellectual disabilities this has not been done yet. Because both the combinations of sensory and intellectual disabilities as well as ASD and intellectual disabilities increase the risk for mental health problems, it is likely that the combination of intellectual disability, sensory impairments and ASD puts people at an even higher risk of developing mental health problems, stress reactions, and insecure attachment styles.

Firstly, conditions that might cause behavioral problems: insecure attachment and stress reactions, are studied, next to the presence of some of the most common mental health problems that have been described for this population: mood disorders, anxiety, and manic and hyperactive behavior. Secondly, this study will assess whether the presence of ASD symptoms in this population is related to a different profile of mental health problems, stress reactions and attachment styles in people with combined sensory and intellectual disabilities.



MATERIALS AND METHODS


Participants

Participants were recruited in four locations of three residential institutions and in three schools for people with sensory and intellectual disabilities within the Netherlands. We believe a representative sample was reached by recruiting in locations of all of the institutions and schools specialized in our target population within the Netherlands. Inclusion criteria were (1) a moderate to profound intellectual disability, (2) a visual impairment according to the ICD-10 version 2016 criteria (World Health Organization [WHO], 2019), (3) between 6 and 60 years of age. Participants were selected by a contact person from each facility to maintain anonymity until consent for participation was given. Because of this procedure there was no information about response rate.

Participants were 60 people aged between 6 and 55 years old (M = 31.6, SD = 14.9). The sample consisted of 42 males and 18 females. Participants were diagnosed with moderate (n = 11), severe (n = 24), or profound (n = 25) intellectual disabilities. All participants had a visual impairment (n = 30) or were blind with or without light perception (n = 30). There were 16 participants with additional auditory impairments. According to the definitions of Dammeyer (2012) and Ask Larsen and Damen (2014) they were deafblind. ASD symptoms were determined as part of an earlier study using the instrument “Observation of Autism in people with Sensory and Intellectual Disabilities” (OASID) (De Vaan et al., 2016a, 2018). This instrument was designed specifically for this target population. OASID is an ASD screening instrument that can be used as part of the assessment of presumed ASD in people with multiple disabilities (De Vaan et al., 2016a). In the current study OASID was used to split the group of participants in half. A group with many ASD symptoms (N = 32) and a group with few symptoms (N = 28). Sensory impairments and intellectual disabilities were diagnosed prior to and independent of this study by licensed psychologists or physicians. For this study, this information was retrieved directly from the participants’ records of their residential facility or school.



Materials


List of Disturbed Attachment Behaviors

The list of disturbed attachment behaviors (Boris and Zeanah, 2005) is a screening instrument that gives an indication of how securely attached persons are to their caregivers. The questionnaire consists of eight behavior descriptions on a 5-point Likert scale. A total score is calculated by adding scores on the eight individual questions. Higher scores are indicative of more disturbed attachment behaviors (Stor and Storsbergen, 2006).



Anxiety, Depression, and Mood Scale

The Dutch translation (Hermans et al., 2008) of the Anxiety Depression and Mood Scale (ADAMS; Esbensen et al., 2003a) was used. The ADAMS consists of 28 multiple choice questions, in which the prevalence or severity of behaviors are rated on a scale from 0 (not a problem) to 3 (severe problem). The 28 items are divided over five scales: “manic/hyperactive behavior,” “depressed mood,” “social avoidance,” “general anxiety,” and “compulsive behavior.” The ADAMS is a psychometrically valid and reliable screening tool for anxiety, depression and mood disorders in individuals with an intellectual disability (Esbensen et al., 2003b).



Stress Survey Schedule

The Stress Survey Schedule for Autism and Other Developmental Disabilities (SSS; Groden, 2001) is a 62-items questionnaire that can be used to measure stress and identify specific stressors for individuals with ASD and other developmental disabilities (Groden et al., 2001). All items are rated on 5-point scales of stress intensity, ranging from “none to mild” to “severe.” A score can be calculated for 10 potential problem areas: “changes,” “anticipation,” “unpleasant,” “positive,” “sensory/personal,” “food related,” “social/environmental,” “rituals,” “fears,” and “life stressors.” The SSS was found to be valid and reliable for its purpose (Groden et al., 2001).



Procedure

This study was approved by the Committee on Research Involving Human Subjects, Arnhem-Nijmegen, and was in line with the Ethical Principles for Medical Research Involving Human Subjects of the World Medical Association declaration of Helsinki (World Medical Association, 2013). Participants were recruited through their residential facility or school. Because of ethical and legal requirements parents or legal representatives were asked for informed consent. After consent was given, a caregiver from the residential facility, who was most familiar to the participant, filled in the questionnaires.

In order to assess whether the participants had scores within the clinical ranges, we compared scores of our participants to norms or cut-off scores of these questionnaires when available. When cut-off scores or norms were not published, scores of participants were compared to mean scores of similar populations.



RESULTS


Attachment

For the list of disturbed attachment behaviors, scores ranging from 0 to 8 indicate no disturbed attachment, scores ranging from 8 to 24 indicate possible disturbed attachment, and scores of 24 and above indicate a probable disturbed attachment (Stor and Storsbergen, 2006). Table 1 shows how many participants fell into each category.


TABLE 1. Distribution of attachment categories.
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Anxiety, Depression, and Mood

For the ADAMS, cut-off scores have only been reported for the Depressed Mood and General Anxiety subscale. These cut-off scores are meant for screening purposes (Hermans et al., 2012). For people with moderate to profound intellectual disabilities, the Depressed Mood cut-off is a score of 11. Two participants scored above the cut-off (3.3%), one of them was deafblind. In addition, Esbensen et al. (2003b) reported percentile ranks for a large group of participants. Table 2 shows how many participants from the current study scored above the 90th and 95th percentile rank.


TABLE 2. Number of participants within the clinical range of the ADAMS scale.
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Stress Survey Schedule

For the Stress Survey Schedule, mean scores were reported as a function of sex, verbal ability or age (Goodwin et al., 2007). Since the larger part of our group consisted of non-verbal participants or participants with very limited verbal skills, we compared our participants to the non-verbal group that was reported by Goodwin et al. (2007). Table 3 shows this comparison. Reported are how many participants scored two SD’s or more above the mean.


TABLE 3. Number of participants with two SD’s or more above the mean for the SSS scale compared to non-verbal persons.
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Differences Between Few and Many ASD Symptoms

Differences between participants with few and many ASD symptoms (based on OASID scores, see De Vaan et al., 2018) were compared using non-parametric Mann-Whitney U tests. Corresponding effect sizes were calculated by the following formula r = z/√N (Pallant, 2010). All medians and significant differences between the two groups on the List of Disturbed Attachment, ADAMS and SSS are presented in Table 4. Participants with many ASD symptoms scored significantly higher than participants without ASD symptoms on the list of disturbed attachment and on the ADAMS scales Manic and Hyperactive behavior and Social Avoidance. Participants with few ASD symptoms scored higher on the SSS scale “Unpleasant” than people with many ASD symptoms. All effect sizes were medium. Within the group of participants with many ASD symptoms, five participants were deafblind. The remaining 11 participants with deafblindness showed few ASD symptoms.


TABLE 4. Differences between groups with few and many symptoms of ASD on attachment, anxiety, depression and mood, and stress.

[image: Table 4]With regard to IQ, age, and physical disabilities of the participants we found no correlation between age, visual and auditory impairments with OASID scores. There were slightly more participants with severe and profound intellectual disability with high OASID scores.



DISCUSSION

The current study investigated the presence of mental health problems, insecure attachment, and stress reactions in persons with a combination of sensory and intellectual disabilities. First, the attachment style, stress reactions and presence of anxiety, depression, and mood disorders were studied in the target population by comparing them to norm scores or cut-off scores. Secondly, the effect of the number of ASD symptoms on these mental health problems and behaviors was assessed by looking at the differences in scores between participants with few and many ASD symptoms.

On the list of disturbed attachment signals, only a very small proportion of the study sample did not show signs of a disturbed attachment. The larger part of the participants scored within the range of a “possible disturbed attachment.” A quarter of the sample had a score that indicated a “probable disturbed attachment.” Though the literature suggests that disabilities as well as ASD can both contribute to the development of a less secure attachment style (e.g., Janssen et al., 2002; Rutgers et al., 2004; Stor and Storsbergen, 2006), these numbers are still quite high. The stress-attachment model of challenging behaviors in people with intellectual disability of Janssen et al. (2002) and Schuengel and Janssen (2006), mentioned in the introduction, accounts for the link between attachment, ID and problematic behavior, that is inadequate coping. A treatment based on this model was designed by Sterkenburg (2008), who has shown that an attachment based treatment (i.e., first working on the therapist client relation before using applied behavior analysis techniques for treating discrete behavior) in persons with sensory and intellectual disabilities can help to regulate stress and reduce challenging behavior. In line with this intervention it is therefore recommended to screen for attachment related problems in persons from this population and that behavioral treatment is adjusted in the case that disturbed attachment is encountered. There is, however, still the possibility that the prevalence of attachment problems in the current study is slightly overestimated. The list of disturbed attachment signals is not specifically developed for this population and some signals may have been unfairly attributed to attachment problems when they are in fact part of their intellectual or sensory disability. Nevertheless, it is important to remain vigilant for signs of an insecure attachment style within this population.

The results on the ADAMS revealed that only a few participants scored above the 90th percentile on any of the scales. Based on the ADAMS’ results there is no reason to believe that the participants showed clinically concerning manic/hyperactive behaviors, general anxiety, depressed mood, or compulsive behaviors. For social avoidance high scores were found. Fifteen percent of the participants scored above the 90th percentile. This figure is not surprising given the fact that ASD symptoms were also highly prevalent in the study group and social problems, including social avoidance, is one of the key characteristics of ASD (American Psychiatric Association, 2013).

With the SSS stressful situations for the participants were identified. The norm group used for comparison were non-verbal participants from an earlier study by Groden et al. (2001). Since the larger part of the current sample was non-verbal, this was the most appropriate group to compare the participants to. On most of the scales of the SSS less than 10% of the group scored more than two SD’s above the mean of the non-verbal control group.

In the second part of the study the differences between participants with few and many ASD symptoms were assessed. It was found that participants with many ASD symptoms scored higher on the disturbed attachment list and the ADAMS scales “manic/hyperactive behavior” and “social avoidance.” This result is in line with earlier research that persons with ASD show less secure attachment styles than persons without ASD (Rutgers et al., 2004, 2007; van IJZendoorn et al., 2007). It is also related to another finding in the current study, namely that participants with many ASD symptoms show more social avoidance. In itself, this finding makes sense, as social avoidance is a symptom of ASD (Richer, 1976; American Psychiatric Association, 2013), and additional impairments in social skills can also lead to a less secure attachment style (Rutgers et al., 2007). The finding that participants with many ASD symptoms scored higher on manic and hyperactive behaviors is in line with expectations, because hyperactivity is frequently observed in persons with ASD (Aman and Langworthy, 2000; American Psychiatric Association, 2013). Participants with few ASD symptoms scored higher on the SSS scale “unpleasant.” This indicates that persons with few ASD symptoms show stronger stress reactions to unpleasant events than persons with many ASD symptoms. There might be a logical explanation for this. Items on this scale include questions related to receiving criticism from others (Groden, 2001). Impairments in the social domain and their level of cognitive impairment make it difficult for persons with many ASD symptoms to understand criticism, and thus, they experience it as less stressful. On the other SSS scales no significant differences were found between participants with few and many ASD symptoms.

All of our participants had an intellectual disability and a visual impairment. Sixteen participants had an additional auditory impairment, meaning that they were deafblind. Although it was not statistically confirmed because it was not a part of our main focus, our results showed no striking over- or underrepresentation of deafblind participants in any of the analyses. This indicates that the results that were found are representative for a broad group of persons with combined intellectual and sensory impairments, and that having an additional auditory impairment does not appear to make one more sensitive for developing any of the mental health problems described in this study.

The profiles of participants with many ASD symptoms were slightly different from profiles of participants with few ASD symptoms, much of which could be due to attributing ASD symptoms either to attachment style, stress reactions, anxiety and mood disorders instead of ASD. It is therefore recommended that when these symptoms occur, especially problems related to an insecure attachment style, manic and hyperactive behaviors and social avoidance, to always also consider the presence of ASD. When ASD is likely present, any intervention should keep into account typical ASD behavior. However, when ASD is absent, these same symptoms may be caused by another mental health problem such as a mood disorder or ADHD and treatment should be tailored to these disorders.

This study has some limitations. First, there are only a few instruments that are specifically developed for the population of people with combined sensory and intellectual disabilities. A recent study has shown that instruments that were not specifically developed for this populations items are not always valid (De Vaan et al., 2016b). In addition, because of the specific target population, norms, or cut-off scores for this population are often not available and it is difficult to decide which group is most appropriate for comparison. In this study, the list of disturbed attachment behaviors did not have separate norms for specific populations and the ADAMS only for persons with intellectual disabilities without sensory impairments. For the SSS our best comparison group were non-verbal persons. More research is needed to develop new instruments or at least norms for this specific target population so that mental health problems can be assessed validly.

A second limitation is that in ASD several severity levels can be distinguished (American Psychiatric Association, 2013). The diagnosis of ASD for this study was done with the OASID that distinguishes three severity levels of ASD (De Vaan et al., 2018), besides a no ASD level. However, because of small numbers of participants in each ASD severity level, all participants with ASD were combined to form the group with many ASD symptoms. By categorizing this variable the variation in severity of ASD symptoms got lost. For future studies, it would be interesting to see whether the severity of ASD is positively correlated to the number of mental health problems, stress reactions and attachment style.

Persons with multiple disabilities show behaviors that could be interpreted as symptoms of several mental health problems, including ASD, depression, anxiety, and to symptoms as a result of stress or an insecure attachment. Depending on the diagnostic instruments that are used, one or more of these behaviors could be diagnosed. Traditionally, this is seen as comorbidity, with each symptom having its own underlying pathological process, similar to somatic diseases. An alternative view, network analysis, was presented more recently. Network analyses have shown that symptoms interact and influence each other, creating a new network of symptoms that are not necessarily linked to one specific diagnosis but may be activated by other symptoms (Borsboom and Cramer, 2013; Bringmann et al., 2013; Boschloo et al., 2015; Epskamp et al., 2018). It is argued that in mental health, symptoms can be the result of many different processes, causes and even symptoms of other disorders. Disorders are often diagnosed together because several symptoms are part of different disorders; they are not unique for one disorder. These are the bridging symptoms (Fried et al., 2017). From the point of view of network analysis the presence of a large number of ASD symptoms and insecure attachment diagnoses in the population described in the current study is completely understandable, since ASD and insecure attachment, stress and sensory disorders share several symptoms.

Concluding, the current study explored the presence of mental health problems in persons with combined sensory and intellectual disabilities. It showed that most participants with sensory and intellectual disabilities showed signs of a disturbed attachment and these problems are largest in the ASD group. This finding is important for clinical practice and we recommend that in this population everyone is screened for attachment related problems and treatment is adjusted to these findings. In addition, it was found that participants with ASD show more disturbed attachment behaviors, manic and hyperactive behavior and more social avoidance than persons without ASD. The presence of ASD led to a different profile of mental health problems as compared to persons without ASD. When these mental health problems occur in persons with sensory and intellectual disabilities, it is always recommended to assess the presence of an ASD and adjust treatment to the presence or absence of ASD.
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Introduction: Experiencing deafblindness is frequently accompanied by existential struggles. The number of older people with acquired deafblindness is fast increasing, and older persons’ health-related burdens are particularly associated with existential challenges. Hence, older persons with acquired deafblindness are explicitly exposed to existential struggles. Chaplains have a vital role in providing existential care. They do this both in congregational as well as health and social care contexts and are confronted with older persons’ religious, spiritual, and secular concerns.

Aim: The aim of this study is to explore chaplains’ lived experiences with providing existential care to older persons with acquired deafblindness.

Materials and Methods: Individual open narrative interviews were conducted with five chaplains. The interview texts were analyzed by using Lindseth and Norberg’s phenomenological hermeneutical method for researching lived experience based on Ricoeur’s interpretation theory.

Findings: The chaplains are direct and immediate during their encounters with older persons with acquired deafblindness. They can experience personal limitations when they try to alleviate the older persons’ burdens. Establishing trust and confidentiality appears to be a prerequisite for conversations about the older peoples’ existential struggles. The chaplains emphasize the importance of acknowledging the persons’ negative feelings and addressing new perspectives to a life with deafblindness. In this way, the older persons can experience reconciliation with their lives. The chaplains struggle with creating inclusive fellowships, but show high commitment trying to make that possible.

Conclusion and Implications for Health and Social Care: Chaplains can contribute to the existential well-being of older persons with acquired deafblindness through their presence in times of existential struggle. They provide existential care in a highly compassionate way, but can also experience the support they offer as insufficient. The implementation of a systematically organized service for existential care to older persons with acquired deafblindness could be worthwhile. Discourse about different ways of using (sign) language and other possibilities for the inclusion of older persons with acquired deafblindness in the Deaf Church and other communities is recommended.

Keywords: existential care, deafblindness, dual sensory loss, chaplain, older persons, qualitative interview, phenomenological hermeneutics, Ricoeur


INTRODUCTION

Older persons are a fast increasing group within the population with acquired deafblindness due to the rising number of older people in general and, accordingly, an increasing number of persons with age-related dual sensory loss (World Federation of the Deafblind, 2018; Simcock and Wittich, 2019). The need for existential care appears explicitly in older age because of prevalent physical and mental decline and the awareness of the increasing likelihood to die (McFadden, 2013). A life with deafblindness is often accompanied by identity crises, implying an existential feeling of loneliness (Gullacksen et al., 2011), disconnection from others (Roets-Merken et al., 2017), and the world (Prause et al., in press), as well as questions about one’s value (Johansson, 2017). Therefore, access to existential care appears to be an essential concern for older persons with acquired deafblindness. Providing existential care to persons of this population is a vital function of chaplains working in the Norwegian Deaf Church. The Deaf Church serves persons with deafness and deafblindness and is an important agent within the Deaf community (Church of Norway, 2019). As with other chaplains within the Church of Norway, chaplains for the Deaf work both in congregational and institutional health and social care contexts (NOU, 2013; Church of Norway, 2015). They also serve persons with deafness or deafblindness who are not affiliated with the Deaf community and visit them in their familiar environments.

Research in existential care of persons with sensory loss is mainly confined to people with either deafness or blindness (Brennan and Bally, 2007). A literature overview of the Swedish National Resource Center for Deafblindness (2020) revealed a few studies emphasizing existential aspects regarding the support and well-being of persons with acquired deafblindness. We found no studies with an explicit focus on chaplains’ approaches toward this group. This suggests that there is a gap in the research literature about how the existential well-being of older persons with acquired deafblindness may best be supported. Since chaplains for the Deaf have a key role in providing existential care to individuals of this population, studying their experiences is a contribution to bridge this gap.

Thus, the aim of this study is to explore chaplains’ lived experiences with providing existential care to older persons with acquired deafblindness.



CONCEPTUAL CLARIFICATIONS


Deafblindness

There exist several definitions and understandings of deafblindness in the research literature, and there has been an ongoing debate trying to conceptualize the term for suitable use in research contexts (Wittich et al., 2013; Larsen and Damen, 2014). In this study, deafblindness is understood as “a combined vision and hearing impairment of such severity that it is hard for the impaired senses to compensate for each other” (Nordic Welfare Centre, 2016). The acquired form of deafblindness is characterized by its onset after language acquisition (Larsen and Damen, 2014; World Federation of the Deafblind, 2018) and is caused by traumata, infections, genetic defects, diseases, or age-related physical degeneration (Brennan and Bally, 2007; Gullacksen et al., 2011; World Federation of the Deafblind, 2018). This definition implies varying degrees and combinations of dual sensory impairment, which makes the population of persons with acquired deafblindness a highly heterogeneous group. Persons with late-life acquired deafblindness are the largest and fastest-growing group within the population with acquired deafblindness (Brennan and Bally, 2007; World Federation of the Deafblind, 2018).



Existential Care

There seems to be no universal definition of the term existential care in the literature. In international research, the terms religious care and spiritual care are frequently used both as overlapping (MacKinlay, 2017) and separate concepts (Zucker et al., 2007). Due to an increasingly secularized and multicultural society in Scandinavia (DeMarinis, 2008; Stifoss-Hanssen et al., 2019), we consider the use of the term existential care as an umbrella term covering both the religious, spiritual, and also the secular dimension, as suitable in the context of this study. In addition, the challenges of older persons with acquired deafblindness elaborated in the Introduction resonate with the existential “givens” by Yalom (1980) isolation, meaninglessness, mortality, and freedom. This, we regard as a strength for using the term existential care as an overarching concept in our study.



MATERIALS AND METHODS


Design

This study is one of three parts of an article-based Ph.D. dissertation exploring existential care to older persons with acquired deafblindness. It has a qualitative design and was conducted using the phenomenological hermeneutical method for researching lived experience developed by Lindseth and Norberg (2004). This method is inspired by the interpretation theory of Ricoeur (1976) and verified to be suitable for exploring lived experience (Sørlie, 2001; Lindseth and Norberg, 2004).



Participants

Five chaplains were recruited through the Norwegian Deaf Church, which belongs to the Church of Norway, an evangelical Lutheran denomination of Protestant Christianity. It is the largest religious community in Norway (Statistics Norway, 2020). The first author contacted 12 chaplains after having received their contact information from the Deaf Church. Four of them did not wish to participate due to little or no work experience with older persons with acquired deafblindness. Three chaplains did not answer the request. The five participating chaplains were all men, between 51 and 64 years old, and their work experience with older persons with acquired deafblindness ranged from 6 to 25 years. The participants operated both in their own congregations for the Deaf and served residents with deafness and deafblindness at nursing homes. They represent all Norwegian regions (Northern, Eastern, Southern, and Western Norway). The chaplains were trained in and mastered different communication methods used by persons with acquired deafblindness. This could range from different oral to advanced and individualized tactile and haptic strategies, depending on the individual’s preferences and the nature of deafblindness (Hersh, 2013; World Federation of the Deafblind, 2018).



Data Collection

The first author conducted individual open narrative interviews (Mishler, 1986) with a duration of approximately 1 h. The interviews were held at the chaplains’ offices. Following the interview method described by Mishler (1986), the researcher asked one open-ended question: “What are your experiences with providing existential care to older persons with acquired deafblindness?”

Through asking clarifying questions, the researcher followed up on the chaplains’ narrations (Mishler, 1986; Lindseth and Norberg, 2004; van Manen, 2017). This interview strategy was chosen on the background of the supposition of Mishler (1986) and van Manen (2017) that the use of spontaneous language is best suitable to reveal the interviewees’ perspectives in their narrations. The data collection was provided in Norwegian oral language, and the first author transcribed the audiotaped interviews verbatim. The quotations were translated into English for the purpose of this article.



Data Analysis

The interview texts were analyzed using the analysis method for researching lived experience by Lindseth and Norberg (2004). Following the interpretaion theory of Ricoeur (1976), the method is based on a dialectic movement between the text as a whole and parts of it. The interview transcripts were processed as one text in order to highlight general phenomena (Lindseth and Norberg, 2004). The analysis consists of the following three steps:

1. Naive reading: The researchers read the text several times. They intend to grasp the text’s meaning as a whole and make first conjectures about it.

2. Structural analysis: The text is divided into meaning units. A meaning unit can be a piece of any length containing one meaning. On the background of the naive reading, the meaning units are condensed into sub-themes, which afterward are combined into themes. The researchers discuss and reflect on the themes and sub-themes, aiming to validate the naive reading. In the case of invalidation, the whole text is reread. This process continues until the naive reading is validated by the structural analysis by all researchers. The outcome of this step corresponds to the chapter in this article under Findings.

3. Comprehensive understanding: Through rereading the text, the researchers reflect on the themes and sub-themes in reference to the interview question, the aim, and the context of the study. With the aid of relevant literature, theories, and the researchers’ preunderstandings, the text is discussed on the background of steps 1 and 2. The Discussion in this article represents this step of the analysis.



FINDINGS

Four themes and six sub-themes emerged from the structural analysis. They are shown in Table 1. In the presentation of the findings, quotations from the interviews are used to illustrate the themes and sub-themes.


TABLE 1. Overview of the themes and sub-themes from the structural analysis.
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Using Oneself


Being Direct and Immediate

The chaplains wished to give the older persons with acquired deafblindness the possibility to live out their faith equally to every other person. This appeared to be challenging because of the heterogeneity of the nature of their deafblindness, which required individual approaches to facilitate existential experiences. The chaplains were aware of finding alternative ways of providing existential care for the older persons. They sometimes found creative ways of facilitating church services and preaching the gospel for the persons. Through an individually adapted celebration with a person with deafblindness as the only participant, it was, for instance, possible to focus the entire attention on the one person, as one narration shows. The chaplain could communicate and respond directly to the older person’s current existential needs. The person with deafblindness did not follow the church service through an interpreter sitting among others, but could perceive it as a direct existential experience aligned with his individual needs:

I celebrated a complete church service individually with a deafblind man without interpreters. He experienced everything directly from me as every other church visitor usually does. This is pure and authentic. Nothing gets lost; this is church.

Sometimes, the older persons themselves asked the chaplains for direct facilitation:

An old deafblind woman wanted me to interpret her husband’s funeral ceremony for her. She knew that I mastered tactile sign language fluently and that I knew much about deafblindness. She probably wanted to have a direct experience of the ceremony through me as a chaplain. I am not an interpreter, but I could communicate without any obstacles and give her a good and direct experience.

The chaplains said that their immediacy was an essential ingredient in providing existential experiences to the older persons. They reflected that the more they knew about the distinct needs and how to communicate with the individual person, the nearer they came to creating a “real” existential experience.



Experiencing Personal Limitations

According to the chaplains, such highly individual adaptations did not represent the norm, but were rare exceptions. They described that such individual adjusting could be both energy-draining and time-consuming. The chaplains felt that they usually could not prioritize the individual needs of persons with acquired deafblindness. One reason for that, mentioned during the interviews, was that chaplains for the Deaf had to cover broad areas of the country. Persons with acquired deafblindness were few, but spread throughout the regions. Due to their reduced mobility, the older persons mostly did not visit the chaplains but were reliant on being visited in their homes. This meant that the chaplains had to travel a lot to provide existential care to them.

The chaplains wished to have the possibility of focusing more detail on existential care for older persons with acquired deafblindness. They also narrated that their private engagement was the primary source of their work with this group. They said that they had several ideas to facilitate activities for persons with acquired deafblindness and put some of them into practice. They also mentioned that they would not promote these ideas due to fearing a high amount of inquiries, which they were not able to manage:

I don’t tell openly about this individually adapted church service I came up with. I don’t want to cause high expectations. You have, unfortunately, to be cynical and say ‘no’ to things you don’t have time to do.

The chaplains said that one reason for their high engagement was the feeling of experiencing something exceptional during encounters:

To be preacher and organizer for spiritual experiences for this deafblind man was at the other end of the scale of all things I have done. If I had to choose, I would rather celebrate an individual church service with him than having a great church service with the king. The deafblind man, in a way, is my king.

Contributing to the older persons’ existential well-being sometimes could go along with the chaplains feeling that the support they offered was insufficient. The following narration illustrates this: A chaplain tried to explain to an older man with severe dual sensory loss that they were about to have a church service. Establishing communication with the man was very difficult,

[…], but when I succeeded in making him understand that we were about to celebrate a church service, I felt that I really had contributed to something important. At the same time, I recognized that I actually did not do much at all. I felt desperate because I wasn’t able to do more for him.

The chaplains explained that although they succeeded in contributing to positive experiences, the consequences of deafblindness, nevertheless, invaded the older persons’ lives so much that it was highly challenging to make a difference at all.



Building a Safe Foundation


Establishing Trust and Confidentiality

The chaplains experienced that older persons with acquired deafblindness often met them with skepticism and caginess during their first encounters. This could be expressed through meetings where the older people showed interest in a conversation but wished to finish it and withdrew after a short time. The chaplains said that they repeatedly emphasized during these encounters that professional confidentiality was an inherent part of their profession. They also described a possible lack of confidentiality as a recurring topic, which the older persons often were concerned about. The chaplains elaborated that deafblindness could provoke a loss of control of where private information was spread, especially with a view to the small population of persons with deafblindness and its transparency. According to the chaplains, it usually took several meetings before the older persons felt confident enough to allow a conversation of a private character. The following quotation about encounters with a resident at a nursing home illustrates this:

We talked about very sensitive issues, which affected her life to a great extent, but it took many rounds before she introduced these private aspects to me. Among other things, she somehow checked if my colleague knew about our meetings. Not until she got confirmed that he didn’t know anything about them, she trusted in me and my confidentiality and opened up.

Achieving trust, especially in their confidentiality, the chaplains experienced as a long process requiring patience and sensibility. According to them, they had to sense during their conversations whether it was appropriate or not to go deeper into the older persons’ narrations. Sometimes, when the older people opened up and started to talk about existential matters, it could, nevertheless, feel right to give the older persons’ thoughts time to mature before continuing in that vein:

Some doors don’t open up at once, but there is a tiny crack. You must not misuse this crack, but you have to wait. Sometimes you even have to withdraw.

The chaplains also thought that the simple fact of being a chaplain could be sufficient to establish the older persons’ trust. The following quotation about a chaplain’s first workday at a nursing home describes how important the role of a chaplain could be for an older man with acquired deafblindness. The nursing home had no permanent chaplain service during a period before the chaplain started working there. This made the older man increasingly restless and anxious. He smoked much more than he used to. The man asked the nursing staff to send the new chaplain to him as soon as possible:

He sat agitatedly in his little “cave” filled with cigarette smoke. During our first conversation, I recognized that he calmed down. The following period with regular meetings helped to decrease smoking a lot. He was genuinely interested in religious questions and had a deep belief in God. He did also take Communion for the first time. The nursing staff was astonished. Nobody had recognized that this was such an urgent need for him.



Acknowledging Negative Feelings

The chaplains described their strategy approaching older people as carefully observant. They wanted to avoid them feeling pressure to talk about existential issues. When the persons opened up and talked about sensitive life experiences, the ability to listen and acknowledge the older persons’ feelings was an essential skill, according to the chaplains. The analysis revealed that the chaplains’ specific mission was to acknowledge the older persons’ negative feelings. Showing them that their feelings were normal reactions on negative experiences could help the older people cope with them:

I visited a deafblind woman at a nursing home. She said that she was very unhappy due to deafness, blindness, and not living at her house anymore. I replied: “Just be sad and tell me more about it if you want.” During our next meeting, she said: “Last time you visited me, I was so depressed, and you said: ‘Just be sad’. Simply that made me very happy.”

Reflecting on this narration, the chaplain interpreted that his conversations did not have to lead to anything. His ambition was not to make the woman think that her problems would disappear. Instead, she was provided the possibility to enunciate her feelings, which he acknowledged as normal human reactions.

During their visits to nursing homes, the chaplains sometimes observed that nursing staff did not focus on the older persons’ negative feelings. The nurses tried instead to distract them by cheering them up and focusing on abilities and resources, which the older people, despite their deafblindness, still had. According to the chaplains, negative feelings often were neglected when the staff was pressed for time. Nursing staff had to embed existential conversations between several other challenging tasks during their shifts. The chaplains also experienced time limitations, but they could plan their visits and, therefore, often avoid being stressed.

According to the chaplains, to acknowledge negative feelings meant more than just listening to and confirming the older persons. They also saw it as their duty to follow them all the way through grievous and challenging life episodes. They wanted to understand and endure the persons’ existential pain, as the following example illustrates: An older woman had experienced domestic violence, which caused deafblindness. Subsequently, she also lost contact with her children. Due to her needs, she lived at a nursing home and became unassertive and isolated. A chaplain became one of her persons of trust. He got to know her tale of woe and followed her through the coping process. He described the essence of providing existential care to the woman as follows: “It is my mission daring to go into her pain of losing both hearing and sight because of a meaningless trauma. I also have to dare to go into her pain of missing her children. I must have the strength to be with her in her unfathomable loss.”

The chaplains also talked about acknowledging the older persons’ philosophy of life, notwithstanding if it was of religious, spiritual, or secular nature. The conversations were seldom about God, but the chaplains had an overarching comprehension that challenges in life also were about the relation to God:

I don’t necessarily talk with them [the older persons with acquired deafblindness] about their belief in God, but often about resources and possibilities in life. For me, God actually is about that. When life is challenged, your relation to God also is challenged. So, you can provide good existential care in periods of crises without talking about God, but about life.

The chaplains did not directly confront the older people with their perspective that life automatically is about God. Still, they said that it helped them to understand the persons’ existential struggles.



Alleviating Burdens


Opening to New Perspectives

During the encounters and conversations with older people with acquired deafblindness, the chaplains observed that the need for existential care was more urgent in the period where hearing and sight were about to disappear. This period they described as an experience of crisis for the persons concerned. Finally, becoming completely deafblind could go along with a feeling of relief. Instead of using their energy on the remaining hearing and sight abilities, they could focus entirely on the haptic sense, according to the chaplains.

A central subject emerging during the interviews was the chaplains’ experiences with the older persons’ loss of independence. They narrated about the grief of losing the ability to live an independent life. In this context, the chaplains emphasized that the older people had to carry multiple burdens. They had to adapt to all the “usual” changes related to becoming old, e.g., frailty, diseases, or moving to a nursing home. In addition, they had to cope with becoming both deaf and blind, which meant to arrange their lives in a fundamentally new way. The chaplains tried to help the older persons to see their life from a different perspective by supporting them to strengthen both their faith in God and possibilities to improve their life situation:

To protect yourself in such a period of change, you have to hold on to something. This ‘something’ can be the belief in God or the trust in finding a solution for living your life differently.

The chaplains saw it as their responsibility to support the persons’ adaptation to a new life. At the same time, it filled them with contentedness when the persons overcame a period of crisis and could accept life changes with their help:

We can’t remove all adversity from life, but we can have a role in helping to endure difficult life periods. To see persons developing themselves through my contribution gives me a feeling of satisfaction.

The chaplains experienced that some older persons did not overcome this period. Instead, the persons constantly uttered their experiences of injustice about their distinct needs as persons with deafblindness not being understood by others or society in general. The chaplains experienced that some persons could be so obsessed with fighting for their rights that they were stuck in the process of accepting their deafblindness. For the chaplains, it was challenging to encourage them to focus on new possibilities. Instead, some persons continued to look at their life from the perspective of a victim.



Facilitating Reconciliation With Life

Sometimes, conversations about the past could reveal burdens, which the older persons had carried during a long life period, sometimes without telling anyone else. According to the chaplains, some persons could feel like a failure and still be ashamed because of something they did in their early life, which did not correspond to social conventions:

When she [an older woman with acquired deafblindness] was young, she left home with a man who was not liked by her family. They broke up, and she came back. She had been ashamed about that since then.

The chaplain tried to help the woman to view this life episode in light of a new perspective. While she focused on her weakness of failing, the chaplain suggested instead to look at her strength:

I said to her: ‘You left your family and home town for love. I think that was actually very courageous.’

Through this approach, she was able to look at her life in a different light and began to accept it:

She began to rethink. No one had ever proposed this perspective to her.

After that, the woman could cope better with her shame, according to the chaplain. Her deafblindness was not the cause of her shame and struggles, but the chaplains experienced that isolation through deafblindness could increase the feeling of being alone with one’s problems and worries. According to the chaplains, deafblindness seemed to be an intensifier of burdens.



Creating Inclusive Fellowships

The chaplains placed great emphasis on creating inclusive fellowships for the older persons with deafblindness. They tried to do this, for instance, through facilitating participation at church services. These were both held in the chaplains’ congregations for the Deaf and during their visits to health and social care institutions. The church services gathered both persons with deafness and deafblindness. The chaplains experienced the inclusion of the latter as a challenge. The findings show that their participation at activities required detailed practical preparation by the chaplains. The older persons had varying degrees of hearing and sight, as well as different ways of communicating. Therefore, the chaplains had to ponder on different strategies to place the persons considering their remaining senses and abilities to grasp acoustic and/or visual signals. They strove to give every single person an experience of wholeness and being included. To find one communication method suiting everyone, the chaplains experienced as practically impossible. They said that, during church services for the Deaf, they were required to use Norwegian sign language (which has a visual–manual modality without sound with its own grammar). Sometimes, the chaplains experienced that the use of signed speech (a word-by-word translation where the spoken words are signed simultaneously to their pronunciation) could be beneficial to include participants with acquired deafblindness:

I agree that it is important to have Norwegian sign language as our standard language. However, there is an increasing amount of people with sensory loss profiting from voice and sound. Without opening up for alternatives, we risk to exclude some people from our fellowship.

It appeared especially challenging to include older persons without any sign language skills in fellowships because of the restricted possibilities to communicate. The following narration exemplifies how a chaplain can succeed in creating an inclusive fellowship for such an individual: A chaplain welcomed a resident to a church service at a nursing home. He had no sight, extremely minimal hearing, and did not know sign language:

[…] so I just had to shout at him: ‘I am the chaplain!’ Usually, after three or four attempts, he asked: ‘Are you the chaplain?’ I answered: ‘Yes!’ Then he asked: ‘Are we having a church service now?’ I shouted: ‘Yes!’ He answered: ‘So nice!’ and sat down. He neither saw anything nor noticed any words or hymns. Nevertheless, I saw him smiling and enjoying being there. I think he understood what was going on, so he could feel being a part of our Christian fellowship. Just reaching him with a few shouts made him understand the context of the situation and feel included. A tiny effort can make a big difference.

The chaplains also reflected on the ability of persons with deafblindness to have existential experiences by sensing the atmosphere inside a church, as is expressed in this quotation:

I believe that people with deafblindness can sense a certain spirit when they are at church even without hearing and seeing anything. Something changes.



DISCUSSION

In this study, chaplains narrated about their experiences with providing existential care to older persons with acquired deafblindness. The analysis revealed that for the chaplains, using oneself, building a safe foundation, alleviating burdens, and creating inclusive fellowships were essential aspects of providing existential care. According to the third step of the analysis, comprehensive understanding, some of the findings are discussed with a focus on the chaplains’ challenges of being present and inclusive.

The chaplains were attentive to the older persons’ degree of openness to existential issues and adjusted the content of the conversations to their receptivity. They were aware of not giving the older persons an expectation of solving their problems or eliminating all adversity, as one chaplain described it. Instead, they focused on being present and guiding the persons through the process of accepting and embracing their challenges and, in this way, adapt to a new life condition, namely deafblindness. One chaplain, for instance, described it as his mission to share the deepest moments of pain and loss with the person. This corresponds with Cramer et al. (2013) and Adams (2019), who emphasize that chaplains’ presence is crucial for the person’s healing process. Adams (2019) describes presence as “establishing an environment of care based on empathy, curiosity, and respect in which the chaplain is attentive to the verbal and non-verbal two-way communication and assessing questions of the spiritual, the sacred, and of meaning […]” (p. 1255).

According to this definition, presence is an intimate active task that leads to a person’s recovery and well-being. Like Adams, Pargament (2013), and Schnell (2016) describe the vital role of the sacred dimension and the search for meaning. Through the following two paragraphs, we discuss existential challenges related to acquired deafblindness and our findings using the approaches of Pargament (2013) and Schnell (2016).

Pargament (2013) emphasizes that sacred experiences in a caring relationship can not only help patients to mobilize hope but also support providers to feel more empowered to do their work. He describes the sacred as being “touched by each other” and “moments of profound interconnectedness” (Pargament, 2013, p. 406) between the providers and patients. Research shows that nurses have expressed similar experiences in the care of patients with acquired deafblindness. They connected empathically with the patients and had “no words that can describe this feeling” (Prause et al., in press). Related to our current study, the description of the individually adapted celebration of a church service with the chaplains’ expressions “the deafblind man, in a way, is my king” and “nothing gets lost; this is church” can be a sign of such a sacred element. According to this understanding, the chaplain’s presence preaching the gospel in his direct, close, and immediate way created a sacred atmosphere. Through interconnecting, the older man with deafblindness became “his king,” and the chaplain had an experience of “living church.”

Schnell (2016) points out that experiencing meaning relies on how a person experiences life as coherent, significant, orientated, and belonging. According to Gullacksen et al. (2011), the experience of becoming deafblind interrupts the connection between the past and the present, which in turn makes it difficult to imagine one’s future. Caregivers can counteract this feeling of incoherence over time through a combination of emotional and practical support (Olesen and Jansbøl, 2005). Roets-Merken et al. (2017) describe a category of existential challenges when becoming deafblind, implying thoughts like being stupid, forgotten, and not being significant anymore. As well, to orientate oneself is one of the most affected abilities when becoming deafblind. It hinders independent participation in social life and makes everyday activities nearly unfeasible without personal and technical support (Nordic Welfare Centre, 2016). Many persons with acquired deafblindness also struggle with the feeling of belonging. Neither communities for the Deaf nor the Blind share their distinct needs (Kyle and Barnett, 2012; Hersh, 2013). Because of the complexity and the individual differences of their disability, it is challenging to form a group identity together with other persons with deafblindness (Gullacksen et al., 2011; Kyle and Barnett, 2012). Concluding, becoming deafblind restricts all the four elements Schnell (2016) describes as fundamental for experiencing meaning in life. This is exemplified through the narration about the woman who lost both hearing and sight due to domestic violence. Additionally, she missed contact with her children. Drawing on Schnell (2016), her life’s coherence, significance, orientation, and belonging were turned upside down by “a meaningless trauma.” Through being present and enduring with the woman through her pain “in her unfathomable loss,” the chaplain stayed by her side when she searched for meaning.

Our findings show that the chaplains provided existential care with a high amount of compassion. Being present during existential encounters with the older persons could be energy-draining for the chaplains. Although they apparently contributed to existential well-being, they questioned whether their support was sufficient to alleviate the older persons’ burdens and wished to do more for them. This corresponds with Cramer et al. (2015), who state that chaplains regularly are uncertain about whether their interventions had been successful or not. Furthermore, they write that the feeling of having succeeded often relies on the chaplains’ intuition. Hotchkiss and Lesher (2018) emphasize in this context chaplains’ experiences of compassion satisfaction, which they define as benefiting “from many intrinsic emotional rewards for caring for patients and other clients” (p. 87). The narration about the celebration of the individual church service can again be mentioned as an example illustrating this.

In contrast, Figley and Figley (2017) point out that care workers can also experience compassion fatigue. This is described as a condition of exhaustion where the carer experiences an uncontrolled increase of compassion due to the cumulative exposure to a client’s suffering (Figley and Figley, 2017). The chaplains in our study did not talk about exhaustion. However, although they experienced success, they felt that their effort had almost no significance. They could feel desperate because they were not able to do more for the older persons. Highlighting our findings from the perspective of Figley and Figley (2017) and Hotchkiss and Lesher (2018), it is appropriate to assume that the chaplains could be exposed to a constant tension between compassion satisfaction and compassion fatigue.

Even though the chaplains talked about being energy-drained, they were not exhausted, but rather highly motivated. In this context, Pargament (2013) describes that sacred moments between a care provider and a client can be a source of satisfaction for the carer. Drawing on Pargament (2013) in relation to Figley and Figley (2017) and Hotchkiss and Lesher (2018), it is reasonable to suggest that experiencing sacred moments could be a source of energy and satisfaction. This could help the chaplains to endure the older persons’ suffering and protect themselves from compassion fatigue.

The chaplains were touched by the existential challenges, which dual sensory loss inflicted on the older people, and pointed out that deafblindness could intensify a person’s burdens. We highlight this from the perspective of existential psychology by Yalom (1980). Following Yalom (1980), isolation, meaninglessness, mortality, and freedom are existential “givens” in everyone’s life. Older persons with acquired deafblindness are left behind (Simcock and Wittich, 2019) in isolation, disconnected from others (Roets-Merken et al., 2017) and the world (Prause et al., in press), and questioning their self-value (Johansson, 2017). Besides, older persons have to cope with approaching frailty and death (McFadden, 2013). This can indicate that the “givens” described by Yalom (1980) are challenged extraordinarily in older persons with acquired deafblindness. It seems reasonable to suggest that the accumulation of existential struggles makes it especially challenging for the chaplains to get through to the older persons. In this vein, acquired deafblindness could be experienced as an intensifier not only by the persons concerned but also by the chaplains when caring for them. Hence, experiencing a sacred moment when caring for an older person with acquired deafblindness could be perceived in an intensified and highly compassionate way.

However, in health and social care contexts, chaplaincy is one of several professions providing existential care, which makes the chaplains’ role diffuse and difficult to distinguish from others (Cramer et al., 2013). Nurses, for instance, have a significant role in taking care of patients’ existential needs (Clarke, 2017; MacKinlay, 2017; Giske and Cone, 2019). Tornøe (2017) found that nurses’ presence and relatedness to patients in palliative care could have a consoling effect in a period of suffering. A recent study shows that nurses can guide older patients with acquired deafblindness through existential crises in periods of loss and loneliness (Prause et al., in press). The field of spiritual and existential care in nursing practice is getting increasing attention (Puchalski, 2013; Clarke, 2017; Giske and Cone, 2019). Consequently, it seems appropriate to question the chaplains’ distinct function of providing existential care in health and social care contexts.

The chaplains in our study, for example, distinguished their role in existential care from the nursing profession. They talked about observations that nurses could neglect the patients’ negative feelings. The chaplains, in contrast, saw responding to these feelings as their specific responsibility. The narration about the older man who reduced smoking and began talking about his existential struggles exemplifies the chaplain’s significance. The man did not address his challenges to the nursing staff. His urgent religious–existential need to take Communion was revealed through the chaplain’s acknowledgment of the man’s negative feelings and enduring his existential suffering. This narration is an example of a chaplain’s distinct function, with immediate positive consequences for an older person’s well-being and recovery. The example also shows that the importance of religious aspects in geriatric care must not be underestimated, especially for the current cohort of older persons with a closer relation to religious beliefs and faith than do younger generations (MacKinlay, 2017).

However, chaplains are increasingly confronted with peoples’ secular challenges and struggles (DeMarinis, 2008; Swift, 2019). The understanding of chaplaincy has changed from a traditional focus on preaching the gospel to a holistic view on what is at stake in a person’s life and through this answer his/her need for existential care (Stifoss-Hanssen et al., 2019). The switch between a traditional and a holistic way of providing existential care can be challenging for chaplains. A narration in our study exemplifies how they can manage to bridge this: A chaplain talked about his understanding of life as given by God. He said that a challenged life automatically challenged the relation to God. In this vein, talking about life means talking about God, although God is not explicitly mentioned in his conversations with the older persons. The chaplain adapted his understanding of life as God-given to the persons’ understanding of life without adopting a preaching attitude. This broad way of providing existential care could give a forward-looking hint to a chaplain’s role in an increasingly secular society as well as the need for cooperation between professions in health and social care contexts. Opening up to religious and spiritual diversity could also mean engaging religious workers from other faiths and initializing cooperation with their congregations.

Another significant concern for the chaplains in our study was to include older persons with acquired deafblindness in fellowships, for instance through participation at church services. The chaplains strove to adapt the physical environment to the older persons’ individual needs, but felt that this was impossible and experienced the support they offered as insufficient. This resonates with several studies confirming that facilitating social participation for older persons with acquired deafblindness is highly challenging (Möller, 2008; Gullacksen et al., 2011; Johansson, 2017; Simcock and Wittich, 2019). These challenges can be a reason for the lack of participation in church attendance and other religious activities of older persons with dual sensory loss (Mick et al., 2018). The diversity of the older persons’ presuppositions, even within the population of persons with acquired deafblindness, makes it impossible to gather everyone under one umbrella (Gullacksen et al., 2011). The chaplains in our study described these challenges as the main reason for struggling with creating inclusive fellowships.

In addition, the chaplains were obliged to act in accordance with the mandated liturgy of the Deaf Church, and they missed a more flexible practice of using (sign) language in a way that also included persons who benefit from auditive stimuli. New technologies can help persons with deafness and deafblindness benefit from speech and sound (Gifford and Revit, 2010). Hence, the number of persons using several language modalities could increase in the future. Besides, the population of persons who become deafblind in older age will grow rapidly (World Federation of the Deafblind, 2018; Simcock and Wittich, 2019), which implies that the number of those without any relation to the Deaf community and sign language also increases. Furthermore, teaching older persons new communication methods, such as sign language, requires extensive prerequisites, which are challenging to achieve (Simcock and Wittich, 2019). This implicates that there is a growing number of older persons with acquired deafblindness without any sign language skills. Following this argumentation, taking care of an increasing number of non-sign language users within a community, whose identity is based on sign language, sounds contradictory. Thus, the chaplains inevitably ended up in a predicament: They were torn between a basic commitment to the Deaf Church and the commitment to the individual congregation members or participants of the church services. In this context, the differences between the needs of persons who are deaf and persons with deafblindness emerge. Kyle and Barnett (2012) found that both persons with deafblindness and persons who are (only) deaf frequently have an alienated picture of the respective other group. Vision impairment restricts possibilities for communication between them to a great extent. In addition, persons with acquired deafblindness often are not familiar with the feeling of being part of a community because group activities mostly are conducted with the aid of individual interpreters, while direct contact between the persons is rare (Kyle and Barnett, 2012).

However, the Church of Norway (2010) sees itself as a serving and caring church “expressed through the grace of charity, including fellowship, protection of the work of creation, and the battle for justice” (p. 9). In line with that, the Deaf Church has the ambition to include persons with deafblindness into its fellowship and place them on equal terms with persons who are (only) deaf (Church of Norway, 2019). As elaborated above, the diversity of persons with acquired deafblindness in consideration of their different needs can make it highly challenging to reach this aim. Hence, using either sign language or signed speech strictly during church services would, in any case, exclude individuals or groups.

As an alleviating factor, the Deaf Church supports the facilitation of interpreter and guide services for persons who want to stay in their home congregations (Church of Norway, 2019). This could help answer the older persons’ distinct communicational needs, and they could stay in their familiar arenas. Following this approach, a distinction within the population with deafblindness between persons related to the Deaf milieu and persons without that relatedness could be appropriate. Persons without a relation to the Deaf community could benefit from following church services for hearing and sighted people with the aid of adapted technical devices and/or voice interpreters. Persons knowing the Deaf milieu and sign language could join the Deaf Church. Due to the challenges of belonging, discussed above, a feeling of alienating nevertheless might be unavoidable for the persons concerned.

Although the chaplains often experienced the support they offered as insufficient, they showed much dedication to their work. They did not resign trying to give the older persons a sense of belonging and inclusion. This is especially illustrated in the narration about the older man without any possibilities to communicate orally or touch-based. In this case, the crucial thing for him was to understand the context of his attendance. Although he did not understand any words or hymns, he smiled and enjoyed the church service. Following the argumentation of Pargament (2013), the man might have felt fellowship through a sacred experience, which made him feel included. Using the meaning-making model of Schnell (2016), this experience, in turn, could help restore the man’s coherence, significance, orientation, and belonging as a person living isolated by deafblindness. In this vein, the chaplain’s effort in letting the man know what was going on can be seen as an act of care contributing to the man’s existential well-being.

Further, the chaplains reflected on how persons with deafblindness without any systematic communication strategies could perceive existential experiences. One narration was about a chaplain’s belief that persons with deafblindness were even able to experience an inwardly change when they were at church. In this context, Morris (2008) discusses whether the pure act of being in a church could provoke a mysterious experience and enable a person with deafblindness to “encounter something of God and respond to it” (p. 86). According to the chaplain’s narration and Morris (2008), these are conjectures based on single beliefs and observations. Still, in light of Pargament (2013) and Schnell (2016), these conjectures could be a reason to fathom this aspect further.


Rigor

A text analysis can result in different interpretations. Hence, the interpretation presented in this study has to be seen as one possible way to understand the chaplains’ experiences. To ensure rigor, all authors undertook the naive reading individually. They discussed their outcomes together as a basis for the structural analysis, which was performed by the first author. Each co-author critically reviewed the first author’s structural analysis. Aiming to attain a comprehensive understanding, all authors discussed the first author’s structural analysis and concluded that it was consistent with the naive readings.

The first author’s background as a nurse caring for older persons with dual sensory loss may have influenced his data interpretation. However, the co-authors, coming from different backgrounds such as theology/psychology of religion and nursing education, supported the first author’s interpretation, which strengthened the confirmability of the structural analysis.



Study Limitations

Due to its qualitative design with five participants, this study cannot draw upon generalization. However, highlighting a narrow aim and experiences, which are sparsely described in the research literature, as it is in our study, few participants can generate sufficient information power to give valid insights into individuals’ lives (Malterud et al., 2016).

This study explored the experiences of chaplains of an evangelical Lutheran denomination. Considering Norway as an increasingly multicultural and secularized society (DeMarinis, 2008; Stifoss-Hanssen et al., 2019), we take into account that existential care is also provided by agents of other belief systems, which could lead to different findings.



CONCLUSION AND IMPLICATIONS FOR HEALTH AND SOCIAL CARE

Providing existential care to older persons with acquired deafblindness is a demanding task for chaplains. The findings suggest that chaplains can contribute to existential well-being and a positive change of perspectives to life by being present and accompanying older persons through periods of existential struggle. The chaplains’ compassion can be a resource for providing existential care, but can also activate a feeling that the support they offer is insufficient. Existential care to older persons with acquired deafblindness is mainly based on the chaplains’ private engagement. Therefore, the implementation of a systematically organized service within the Deaf Church or other communities could be worthwhile. Challenges with including the older people in fellowships could be alleviated by enabling the chaplains to use (sign) language more flexibly. Both in general and concerning the ambition of the Deaf Church, reaching equal possibilities for participation for both persons with deafness and deafblindness, a discourse about how to achieve this aim can be recommended. Due to the limited body of literature about existential care to older persons with acquired deafblindness, we require a closer research focus on this topic.
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This brief report explores qualitative themes from focus groups with nine individuals who are Deafblind regarding their use of wayfinding apps to support orientation and mobility in an urban environment. Culturally responsive approaches to the design of the focus groups integrated the partnership with Deafblind communication facilitators and ProTactile approaches to solicit naturalistic inquiry on the experiences and preferences of Deafblind travelers. Thematic emergences suggest that participants benefit from various wayfinding apps for orientation and mobility in a densely populated city but they desire greater functionality, consistency of access, equity, and recognition of the unique travel demands faced by Deafblind travelers.
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INTRODUCTION

Traveling in an urban environment is a complex process. Likewise, human wayfinding is an interaction between the navigator and the ever-changing world around them. It has long been recognized that having a disability often leads to diminished opportunities for participation in society, reducing access to services and amenities (Wilson et al., 2017). In the context of wayfinding, people with combined vision and hearing impairments face profound barriers in accessing environmental information, communication, and typical affordances that most travelers enjoy. People with concurrent vision and hearing losses are recognized internationally by the term “deafblind”, a unique disability, because of the combined impact of sensory losses (Wittich et al., 2012). In the United States, the term is often used with a hyphen, “deaf-blind”, and it is related to national statues and regulations for children and adults (Parker, 2014). In this article, we are intentionally using the term “Deafblind” to describe people who identify themselves as members of a cultural and linguistic community. Narrative inquiry research amplifies the voices of people who are Deafblind who describe their experiences in piecing together fragments of information while navigating unpredictable travel environments (Ellis and Hodges, 2013; Watharow, 2020).

Wayfinding tools, such as the now-ubiquitous smartphone apps, hold promise for people who are Deafblind to support navigation as well as supplementing inaccessible environmental information. Although prior survey studies have described the landscape of mobile technologies used by people with visual impairments (Kane et al., 2009; Griffin-Shirley et al., 2017), people who are Deafblind were not overtly included in these studies. Broad investigations on the types of interventions that support Deafblind persons accessing the internet have linked connectivity to the World Health Organization’s International Classification of Functioning, Disability and Health (ICF) in the domains of interpersonal relationships and interactions; social and civic engagement; and learning and applying knowledge (Perfect et al., 2018). Perfect and colleagues’ investigation did not uncover internet technologies that explore mobility nor devices that support wayfinding through GPS.

Orientation and Mobility (OandM) is a discipline which emerged from the fields of rehabilitation, special education, and social work to support safe, efficient, and independent travel for persons with visual impairment, as well as those with deafblindness. OandM instruction includes the integration of primary mobility devices (a long cane or guide dog), as well as secondary mobility devices, such as assistive technologies to support static and dynamic orientation to the environment (Wiener et al., 2010). Persons who are Deafblind represent a heterogeneous, low-incidence population who benefit from support with wayfinding and OandM instruction in real-world contexts (Bourquin and Sauerburger, 2005).

Despite the fundamental need for congenitally or adventitiously Deafblind people to receive OandM services, there is scant research about what instruction, techniques, supports, or assistive technologies are most effective for helping people attain their travel goals (Wall Emerson and McCarthy, 2014). The population of people who are Deafblind is diverse and has been described in three broad categories: (1) people who are born with combined vision and hearing impairments, many of whom have additional health impairments or disabilities, such as Congenital Rubella Syndrome (CRS) or CHARGE Syndrome; (2) those who experience one sensory loss early in life while acquiring a second sensory disability, such as Usher Syndrome; and (3) those who acquire vision and hearing losses in late adulthood (Dalby et al., 2009; Wittich et al., 2012). Within this mosaic of Deafblind experiences, heterogeneity in communication needs, access to sensory information, experience of concomitant disabilities, and geographic spread all compound the challenges in developing a body of evidence about assistive devices that support OandM tasks (Parker, 2009).

From the available research on assistive mobility devices for individuals who are Deafblind, investigators have described the positive impacts of the use of guiding robots (Lancioni et al., 1993), vibratory prompting signals (Lancioni et al., 1997), and automated light sources for individuals with deafblindness and concomitant disabilities (Lancioni et al., 1994). While they clearly demonstrate innovations for individuals with complex needs, these studies were focused on indoor travel contexts and were crafted to explore highly individualized OandM interventions (Parker, 2009). Vincent et al. (2014) employed a single-subject investigation with 4 adults who are Deafblind on the use of the Miniguide for obstacle detection and the Trekker Breeze for landmark orientation in everyday travel tasks, and found that despite the devices’ limitations, the participants found the supplemental information provided through vibratory feedback to be supportive of their mobility. Reviews of assistive technologies for individuals who are Deafblind describe many proof-of-concept devices that incorporate elaborate, wearable hardware for providing haptic feedback for communication and limited mobility in specific environments (Caporusso et al., 2014). While such designs illuminate future possibilities, the devices, such as wearable belts and gloves that provide haptic feedback, have not been widely tested with people who are Deafblind and do not currently provide scalable wayfinding solutions. In Hersh’s qualitative inquiry on the travel experiences of 27 Deafblind participants from different countries, only a single participant described the intermittent use of a GPS device as a component of travel. The same participant noted that the technology increased his confidence in novel locations, but he preferred to collaborate with human guides when possible (Hersh, 2016). Finally, in a participatory design, Azenkot and Fortuna (2010) integrated information from interviews and field observations on the design of a braille interface, MoBraille, for an Android-based GPS device with an adult who is Deafblind. The researchers reported that because the individual was transitioning to reading braille, that they preferred concise messages delivered via refreshable braille to support OandM tasks (Azenkot and Fortuna, 2010).

In this article, we report on the lived experiences of adults who are Deafblind pertaining to the challenges and opportunities afforded by personal mobile phones and wayfinding apps for urban environments. While the overall findings from our study, including an inventory of wayfinding apps that participants identified, have been made available in the final study report (Swobodzinski and Parker, 2019), qualitative themes from our research activities with the Deafblind participants have not been explored in detail. Instead, these are conveyed in this paper.

Our research question further explored the ways that Deafblind adults describe their use wayfinding apps to accomplish travel tasks. As part of our study, we solicited naturalistic input using everyday language in the form of focus groups (Southall and Wittich, 2012). Within our outreach, we recognized that many individuals prefer to identify as culturally Deafblind and value nuanced linguistic, social, and spatial information provided via Tactile American Sign Language (TASL) and touch (Edwards, 2018; Granda and Nuccio, 2018). Close range visual or touch-based TASL is often used for conversation, in which the Deafblind person puts their hands over the signer’s hands to feel the shape, movement and location of the signs (Wolsey, 2017). Rather than simply being a means for functional communication, leaders who are Deafblind articulate the cultural and linguistic strength of touch-based communication and learning as a ProTactile approach, one deeply connected with a resilient, self-determined Deafblind community (Granda and Nuccio, 2018; Bradbury et al., 2019). ProTactile communication encompasses physical touch to replicate visual and social information in one’s environment (Edwards, 2015). For example, when two or more individuals who are Deafblind engage in direct conversation, they can set up a touch signal (such as tapping on the other person’s hand, arm, or leg) to indicate that they are following along in the same manner as a person would nod their head to portray that they understand/actively listening Figure 1. One of the principles of ProTactile expression relates to the way spatial information is conveyed via touch. While ASL uses the space around the body to relay spatial concepts, TASL uses the arms, legs and upper chest to designate travel trajectories, landmarks, object-to-person and object-to-object relationships (Edwards, 2015; Granda and Nuccio, 2018; Bradbury et al., 2019). These sensory, conceptual, spatial, and linguistic considerations informed our naturalistic focus groups with Deafblind adults incorporating approaches that acknowledge the autonomy and communication strengths of the Deafblind community (Arndt, 2011; Roy et al., 2018).
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FIGURE 1. Non-participants in the study model small group Tactile ASL communication.




MATERIALS AND METHODS


Ethics

The Deafblind participants were recruited as part of a study on the utility of wayfinding apps in a prominent Northwestern city in the United States. Based on Portland State University’s IRB-approved protocol (#174465), the lead author, who is hearing and sighted (but fluent in ASL) reached out to a non-profit agency that is governed by people who are Deafblind to recruit participants, explaining the goals and purpose of the study via email and in face-to-face meetings with the director and Deafblind communication facilitators.



Design

Considering the dearth of information about wayfinding for people who are Deafblind, we deemed a qualitatively descriptive approach to be the most appropriate mode of inquiry (Kim et al., 2017). This approach included culturally supportive research practices, participatory engagement, and Deafblind space in the focus group design (Parker et al., 2010; Arndt, 2011; Bruce and Parker, 2012; Granda and Nuccio, 2018; Roy et al., 2018). From a communication, cultural, and linguistic perspective, by employing naturalistic inquiry in a setting hosted by people who are Deafblind, we also sought to avoid traditional power-imbalances between researchers and participants in rehabilitation/medical settings (Roy et al., 2018).



Procedure

The agency director assisted in selecting the date and reserving the agency’s community meeting room. Rather than engaging with sighted interpreters for focus group communication, the agency selected two people who are Deafblind to support group communication using TASL and ProTactile principles. The agency assumed the role of sending the IRB approved recruitment materials to its community listserv and encouraged people who were interested to ask further questions and to confirm their attendance. It is important to note that the physical space at the agency is designed by Deafblind people to support effective communication with specific types of directed lighting for individuals with residual vision; walls that provide contrasting backgrounds to reduce glare and focus attention on a signer or speaker’s face and hands; and movable furniture to support ProTactile group communication. The agency director and lead researcher established a plan for seating with 2 participants paired with one communication facilitator so that ProTactile communication was available to participants. In a ProTactile approach, all group members remain in proximity and use tactually based linguistic markers and supports to foster meta-linguistic engagement, akin to facial or vocal expressions (Edwards, 2018). The agency director devised a staggered schedule for small groups of participants to arrive; meet with the researcher to discuss consent; and rotate into the group sessions. Please see Supplementary Appendix 1 for a detailed focus group guide. The lead researcher was present to observe all groups and to respond to facilitators or participants. All sessions were recorded on video so that TASL could be transcribed.



Participants

Nine Deafblind adult participants, all of whom used TASL or modified visual ASL, participated in the groups (Supplementary Appendix 2). One participant used a closely held iPad device as a magnifier to view visually signing members of her group. Six were white, one was African-American, one was Latino and one was Middle Eastern. Four identified as female and five identified as male. Each focus group lasted 35 min to an hour. Participants were offered a $50.00 Amazon gift card for their time. Individuals were not questioned on their diagnoses nor levels of vision or hearing. We avoided any medical, rehabilitation, or service-based jargon for the group interviews, constructing questions that were related to individual use of wayfinding apps.



Data Transcription, Coding, and Analysis

The recordings of the focus groups were subsequently translated and transcribed by three members of the research team, all of whom are fluent in ASL and are active in supporting people who are Deafblind. Faithfully translating a visual or touch based language system, like ASL and TASL, into a completely distinct written language, such as English, has been compared to crossing cultural boundaries (Arndt, 2011). In order to authentically represent the participants’ ideas, focus group video clip were translated and transcribed independently by two of the three researchers fluent in ASL and then compared for conceptual accuracy, clarifying the participants’ expressed meanings (Arndt, 2011). If there was any misalignment in the researchers’ translation from the ASL to written English, the third researcher would also review the clip and the team would revise the transcript accordingly. In one instance when the research team could not see a participant’s fingerspelling because of the position of the listener’s hands on the speaker’s hands, the lead researcher reached out to the participant via email, arranged to review the video clip section with the participant, and received confirmation of the participant’s intended message.

After transcription, responses were analyzed using constant comparison techniques (Lincoln and Guba, 1985). In order to ensure confirmability and fidelity in conceptual translation, the research team employed member checks, asking participants to review transcripts for accuracy. The researchers encouraged participants to offer any additional insights via email after the focus groups. Three participants chose to share additional thoughts, and these were incorporated into the transcript analysis process. In alignment with constant comparison processes, the team parsed words, sentences and phrases from transcripts into categories iteratively. Once final code categories were assigned, the lead researcher re-coded transcripts, discussed any agreements or disagreements, and formulated responses/themes in tables. Quotes from participants were drawn out that reflected gestalt themes across participant groups.



RESULTS

Repeated themes were identified across researchers and quotes were selected that represent ideas of the group. Quotes within sub themes were made by different participants.


Gestalt Theme: Desire for Apps to Functionally Provide Greater Access to Information

Across the focus groups, participants conveyed a desire for wayfinding apps to increase one’s sensory efficiencies for travel and access to environmental information in their everyday lives.


Sub-Theme 1: Desire for Better Visual Access for People With Low Vision

“The screens on the phones are so small. When I try to enlarge them, the scale is way off and I’ve lost where I want to look. I have to scroll around. This is especially important when I’m standing at an intersection. Anticipating the next intersection is also a challenge. Even the iPhone 6 which has a larger screen is not helpful for viewing intersections.”

“Since I use visual information, I often have issues with glare on my screen, if there was a way for the app to adapt automatically (get darker for example) to compensate for that I think that would be helpful for people who are Deafblind.”

“I typically know my way around familiar areas, but in unfamiliar areas I have a hard time getting around especially when it is really bright outside. It would be difficult for me in those conditions to look at a GPS app for directions.”



Sub-Theme 2: Desire for Touch-Based, Vibratory Information for Wayfinding Apps

“I really appreciate the touch information on the phone. I keep it in my pocket. If I’m headed in the wrong direction, it will vibrate on my leg as a prompt.”

“I wish that the app would notify me when it’s time to get off the bus or train through a vibration. A vibratory signal to let me know – ‘time to get off’. I get really tired of trying to scroll through complex written directions and process them.”



Sub-Theme 3: Desire for Apps to Support Braille Output

“I’m not sure how easy it is to interface with braille using the apps. I think all apps should more easily interface with braille, that’s what I would recommend.”

“I would like more access for Deafblind via braille related to navigation information.”

“It’s really hard for me visually now because my vision is deteriorating. I am using braille to confirm what I see. A braille app with the GPS is supportive when I travel or navigate.”

“Like, if I can’t see the street names, reading it in braille would be easy.”



Sub-Theme 4: Desire for Sound-Based Environmental Information to Be Made Accessible

“Sometimes as Deafblind people, we’re easily startled by sudden traffic such as an ambulance speeding by or sirens blaring or a fire truck roaring past. That kind of situation can be dangerous for us when we’re traveling. It would be really nice to have some kind of notification about what’s going on in an emergency situation.”

“It would be helpful to have technology that notifies people about the kinds of sounds from emergency vehicles to warn travelers, as well as to let them know when the danger has subsided.”



Sub-Theme 5: Desire for Consistent Connectivity

“I want GPS underground for the trains/subway. GPS but it constantly disconnects. I’m really frustrated. I want the technology to improve.”

“Suppose something happened and I lose connectivity, I still have to navigate through the community. I still want something that’s easy to use and that continues to help me navigate.”



Gestalt Theme: Desire for Equity as a Unique Disability Community


Sub-Theme 1: Desiring Equity and Recognition by App Designers

“I wish there was something called a Deafblind Guide that would help the app become easily findable in the app store.”

“Instead of having to complain to the government or make recommendations to tech companies, I’d like to have a system where they are more responsive to us. They should include upgrades that we need automatically.”



Sub-Theme 2: Desiring Equity and Recognition by Other Disability Groups

“I was at a recent gathering in the city and there were many hearing blind people who were having a great discussion. They described how they use wearable technology as they walk which gives them real-time, environmental information in both ears. This includes intersection information. I raised my hand and asked a question, “Oh what about the Deafblind?” The blind person responded ‘I didn’t think about that. Why don’t you just use wearable earphones?’ I laughed and I said “No, I’m not going to wear earphones! I’m Deafblind. That’s ridiculous!”



Gestalt Themes: Independence and Interdependence


Independence

“Sometimes the bus driver makes a lot of mistakes and the app can tell me the correct way.”

“My friend uses the GPS for driving directions. That worries me. I rather know where I am going. And one time the GPS sent my friend the wrong way. It’s better to know where you are going.”

“Really, I am pretty independent. If my family is unsure, I tend to take the lead, especially with the GPS. I tend to navigate for them.”

“I continuously use apps on my iPhone. And through that process am constantly learning and improving in becoming familiar with those apps. Before I was learning how to use the apps with my OandM but now I’m used to doing that independently.”



Interdependence and Communication

“If I can’t see, I need help to know where my address is. I check the app, I go online/connect with people like cops, and my friends. When I don’t know where I am, I can be found really easily.”

“I use the smartphone screen to communicate with the bus driver to ask that they let me know when we are at my stop.”

“My stepfather wanted to use this app to stay in touch with me when I was traveling. He wanted to know what street I was on and I thought that was a little bit invasive of my privacy. But he was just giving it to me to consider you know a way to stay in touch to stay in communication when I was traveling. That’s one situation I’ve experienced.”

“With my partner, if we’re traveling together and using an app that has voice output, so I just turn it up and turn the phone towards her. (Laughing) I’m like here you go listen to this this is the way we’re supposed to go. She’s hard-of-hearing. If I’m having a hard time reading the small print I just turn the volume up and turn it towards her. Here, you figure it out where we’re supposed to go!”



DISCUSSION

This brief report represents the experiences of a bounded group of participants living in an urban environment, who identify as Deafblind and use TASL or close range visual ASL for communication. The Deafblind group’s responses on which particular wayfinding apps they used were captured as a part of a broader investigation on wayfinding apps (Swobodzinski and Parker, 2019). The perspectives of participants were further examined within this article to amplify the voices of individuals who consider themselves culturally and linguistically Deafblind, those who are not often included in OandM research. Because the focus groups were constructed with the research team’s questions being presented by persons who are Deafblind within smaller clusters of people, there may have been more opportunities for participants to share their own perspectives as well as get a better sense of the responses of listeners that were positioned in physical proximity to them. ProTactile communication supported a conversational, non-medical line of inquiry without a need for mediation from sighted interpreters, a desire expressed by people who are Deafblind (Granda and Nuccio, 2018). From emergent themes, information about the environment may be interpreted or attuned to in different ways by travelers based on their access, preferences, memories, and specific travel demands (Davis, 1989; Davis et al., 1989; Venkatesh et al., 2003). Although participants differed in their reporting of preferred apps, shared desires about how apps may become more useful, consistent, or supportive to travelers coalesced. Findings from these expressed themes were in close alignment with recommendations for OandM practitioners that teaching wayfinding should be grounded in purpose within natural settings and based on an individual’s needs (Parker, 2017).

One of the quality indicators for qualitative research inquiries is that themes may be confirmed from the available sources of literature about the experiences of members within a community (Brantlinger et al., 2005). Although it was not the intention of the researchers to recruit people with Usher Syndrome, eight of the nine participants shared that they experience Usher Syndrome Type I. For people with Usher Syndrome, the challenges in transitioning from a visual to a tactile modality for communication, literacy, and mobility have been noted in previous research and were evident in this investigation as evidenced by the expressed concerns with stress, glare, night travel, eye fatigue, and the need for non-verbal communication strategies with transit providers (Ellis and Hodges, 2013; Högner, 2015; Simcock, 2017). The analysis of these themes expressed by members of the Deafblind community supports other findings about the profound relationship between effective mobility and communication (e.g., De Fiore and Silver, 1988; Gervasoni, 1996; Franklin and Bourquin, 2000; Surakka and Kivelä, 2006). An overall observation of the dynamics within the focus groups was that both the apps and their perceived utility were of great interest to those who joined the discussion, which support a community-based, participatory model of learning (Parker et al., 2010; Bruce and Parker, 2012; Wolsey, 2017).


Limitations of This Study

While the goal of naturalistic inquiry is not to create generalizable knowledge, there is a value in having prolonged engagement with participants to better understand experiences or phenomena (Brantlinger et al., 2005). The focus group sessions were relatively brief and practically focused on the aspects of using wayfinding apps for travel, by no means exhaustively describing the use of mobile technologies, nor fully describing OandM-related experiences. By hosting the focus group in a familiar community space with communication facilitation from people who are Deafblind, the research team sought to facilitate trust and honor the use of a ProTactile approach. Etiological and extensive travel behavior information was not gathered. Challenges around access to information due to changing vision or hearing access emerged from the shared narratives and conveyed perceptions about the app interface or travel context. Another limitation was that the focus group transcripts were the primary source of data which limited the research team’s ability to triangulate themes from more than one source; however, the team’s use of member checks, independent transcription of video data into written English with clarification and review by multiple researchers bolstered the method for analyzing the narrative data and distilling themes.



CONCLUSION

The importance of developing wayfinding and OandM skills for persons who are deafblind cannot be overstated. Like all people, individuals who are Deafblind may experience increased emotional and physical health through the development of travel strategies (Parker, 2009; Hersh, 2013a,b). Within the lives of Deafblind participants discussed in this article, wayfinding apps play an important role in supporting OandM; however, the functionality of these apps may be improved through a design partnership with app developers. Indeed, several innovations that were suggested by Deafblind participants within the focus groups may have universal benefit for all travelers, particularly those with age-related vision and/or hearing loss (Hersh, 2015; Simcock, 2017). Focus groups provided researchers with opportunities to observe human resiliency fostered by community connections and the affordances provided by touch for communication and technological access. In sum, insights on enhancing the development of wayfinding apps in urban environments across the spectrum of vision and hearing loss informs the field of OandM, transportation, inclusive technology, and all interested in universal design.
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Tactile hypersensitivity, sometimes referred to as tactile aversion, shyness or defensiveness, is a frequently cited challenge for support partners and educators in working with people with congenital deafblindness (CDB). Touch is the most fundamental of the sensory modalities, rivaling other modalities in complexity and an essential building block of emotional, psychological, social, and intellectual development. Though touch hyper-sensitivity can be a significant barrier to such development, tactual sensitivity can be a resource as touch becomes more motivating and accessible for the person with CDB. This article introduces the notion of “overwhelming subjectivity” in the tactual perception of people with CDB and touch hypersensitivity, with a starting point in Katz’s conceptualization of the psychophysiological bipolarity of touch in his pioneering work of 1925 (2016). Though the dual subjective–objective nature of touch has been described by others, Katz’s description is one of the neuro-psychological interface of touch perception at the lowest levels of awareness. This article links Katz’s phenomenology to that of Merleau-Ponty (1968, 2012) to provide a new way of imagining touch hypersensitivity in CDB, and briefly relates this to practical approaches already familiar to support partners. Helping to overcome the deprivation and isolation caused by the overwhelming activation of tactual subjectivity that occurs in touch hyper-sensitivity is an important goal for the partners of people with CDB. The notion of overwhelming subjectivity offers a provocative and novel way of recasting an old and often apparently intractable barrier in CDB that can be useful in thinking about and working with it in the support of people with CDB and other forms of multiple disability and touch hyper-sensitivity.

Keywords: congenital deaf-blindness, touch, tactile hypersensitivity, phenomenology, tactual perception


INTRODUCTION

In their review of research on interpersonal touch,1 Gallace and Spence (2010) point out that, although there is some work on the neurological and physiological aspects of touch experience, the “cognitive” aspects appear to have been totally neglected, such as the characteristics of touch that make it interpersonal, pleasant or unpleasant. Descriptions of touch as having a dual objective–subjective nature have framed this duality in terms of higher levels of sensory-cognitive processing, at which touch acquires emotional and psychological meaning for the perceiver.

Tactual experience is rapidly incorporated into and elaborated at the levels of subjective psycho-emotional awareness (Gallace and Spence, 2010), and there is need for more study of the nature of tactile consciousness (Gallace and Spence, 2008). Although these authors atomize tactile consciousness in defining it as a property of neural representation (2008), their treatment of touch as tool nevertheless positions it as a phenomenon of reflective “higher” cognition. This article attempts to provide a way of conceptualizing touch hypersensitivity in CDB in phenomenological terms that acknowledges the neurological perspective of “touch parts,” the psychophysiological work on tactual perception of Katz (2016), and the embodied phenomenological perspectives on perception of Merleau-Ponty (1968, 2012).

Many people with CDB have problems with systemic regulation and hypersensitivity, and among the most debilitating is touch hypersensitivity often referred to as tactile defensiveness (Walker and Kershman, 1981; Scardina, 1986; Royeen and Lane, 1991; Hartshorne et al., 2010; Spies and Van Rensburg, 2012). In the absence of functional vision and hearing, and often in the presence of multiple disability, touch hypersensitivity negatively affects all aspects of life in the world, from routine physical activity to identity development and relationships (Smirni et al., 2019). When touch is unpleasant, distressing, or painful, opportunities for developing tactual cognitive skills and tactual agency will be significantly reduced (McInnes and Treffry, 1982; Royeen and Lane, 1991; McClinden et al., 2020). The notion of touch hypersensitivity as an “overwhelming subjectivity,” experienced neurologically and in terms of psycho-emotional and social meaning, offers a new “take” on this familiar problem that can inspire new ways of thinking about teaching and supporting the people with CDB who live with it.


Congenital Deafblindness

Deafblindess is a rare condition with multiple causes, with an estimated prevalence worldwide among people aged 60 years or younger at the 0.1% level (Dammeyer, 2015). Congenital deafblindness (CDB) is extremely rare at 1 in 27,000 births and has over 30 identifiable causes (Møller, 2003; Dammeyer, 2010). It is likely however, that prevalence of both acquired deafblindness and CDB is underestimated (Dammeyer, 2010, 2015). Deafblindness can be defined either in terms of legal and medical definitions of sensory impairment, or as a functional definition located within the disability focus, describing the functional consequences rather than mere presence of serious combined sensory loss (Ask Larsen and Damen, 2014). According to the Nordic definition adopted in this article, deafblindness is a combined visual and auditory loss or absence of such magnitude that function across three key areas is profoundly impacted: communication, access to information, and mobility, or freedom of movement (Danermark and Møller, 2008). To fulfill a definition of deaf-blindness, function in these three areas must be reduced to such an extent that autonomous participation in the physical and social world is seriously inhibited. Deafblindness can be either acquired (usually defined as occurring after normal language development typically begins), or congenital, present at birth or before the age of language development (Dammeyer, 2014). There is significant debate, however, surrounding the definition of CDB regarding age of onset and the distinction between CDB and acquired deafblindness, especially as deafblindness is often a result of congenital diagnoses such as CHARGE, or Usher syndrome (Ask Larsen and Damen, 2014; Dammeyer, 2014). Definitions of CDB as serious combined visual and auditory loss or absence regardless of cause present in early life before the development of language cite age cut-offs ranging from birth, within 3–6 months, and before the age of 12 months (Rødbroe and Janssen, 2008).

There are few persons with CDB who have complete deafblindness (Rødbroe and Janssen, 2008; Dammeyer, 2014). There may be complete blindness with seriously reduced hearing function, complete deafness with reduced visual function, a combination of reduced visual and auditory functions, or the absence of both vision and hearing (Dammeyer, 2014). Another increasingly common occurrence is the presence of normal ocular structure and function, and/or a normal structural and neurologically functional auditory system coupled with an inability or reduced capacity to interpret visual and/or auditory information in a functional manner (cerebral visual impairment and cerebral auditory processing disorder). Despite the broad and complex varieties of presentation making people with CDB more unique than similar, a cardinal feature is dependence on the tactile sense as the most intact sensory mode.

Congenital Deafblindness involves vulnerability to deprivation-related issues complicated by conditions of reduced function, and the presence of other multiple disabilities is increasingly the norm in cases of CDB (Rødbroe and Janssen, 2008). Causes include increased survival through improved medical treatment in cases of prematurity and birth complications, rare and complex syndromes, and traumatic neurological events. The causes of CDB and multiple disability bring with them general systemic difficulties with neurological regulation such as hypersensitivity to touch, often causing complex behavioral and psychological issues (Geenans, 1999; Graham et al., 2005; Thelin and Swanson, 2006). There is a broad range in levels of developmental function among people with CDB, from those with little or no cultural language and in need of 1:1, 24-h care, to those who have some formal linguistic ability (spoken and/or sign language) and more independent function at varying levels across main developmental indices. The communication of people with CDB tends to be complex and atypical, and some form of tactile language practice using conventional signs, gestures and self-made sign expressions is a core communicative mode. For most people with CDB, sign language in the tactile modality will be the main or only mode of expressive cultural linguistic communication, which makes the hands the most important means of communication (Miles, 2003; Møller, 2003; Dammeyer et al., 2015).

Prolonged and frequent treatment in hospitals, often from birth (as with most children with CHARGE) can significantly complicate ordinary attachment and bonding processes as well as sensory integration (SI; Ayres, 1972; Hartshorne et al., 2010). Sensory integration is a challenge for all people with complex neuro-physiological conditions, but when serious combined sensory loss in CDB caused by rare or unknown conditions is added, the situation becomes one of such severe developmental consequences that people with CDB can be said to represent an exemplary case for professionals within special education and multiple disability. There is a great deal to be learned from people with CDB that can and should be applied in pedagogical and support work with people who have multiple disability and complex communication.



The Tactile Sense and Touch Hypersensitivity

The infant has tactile experiences from the beginning of life in its mother’s womb, and the tactile sense remains until death even as other sense modalities fade (McClinden et al., 2020). Communication with others is thus primarily through touch long before conventional speech appears. The connection between touch and emotional experience is enormously significant, as touch appears to form, intensify and qualify the latter, and has the power to profoundly influence attachment to and relationships with others, those close to us and strangers alike (Gallace and Spence, 2010). Many studies of the effects of tactile stimulation between coupled partners indicate that touch appears to play a key role in interpersonal communication, intimacy and bonding, and the cognitive processes involved are at low stages of cognitive information processing (Gallace and Spence, 2010).

There are many and complex causes of touch hypersensitivity, including neurological dysfunction or damage, illness or trauma, and environmental, psychological, and social causes; the touch sense in general is extraordinarily complex and sensitive, and touch hypersensitivity can be defined as a heightened sensory response to tactual force stimuli (Lumpkin et al., 2010). The cell biology of touch has been conceptualized in terms of specialized cellular responses to a “barrage” of impressions such as pressure, stretch, flow and sound waves, and many types of cellular receptors have evolved to respond to these impressions with great sensitivity, selectivity, and speed of response (Chalfie, 2009; Lumpkin et al., 2010). Hypersensitivity to touch is common for people within groups of neurodevelopmental disability such as autism (where it has perhaps been most studied), and has been found linked to increases in gray matter in the auditory network that may be connected to social deficits in this group (Watanabe and Rees, 2016). A significant cause of social touch avoidance in people with autism may be hypersensitivity of peripheral neurons (Schlaffler et al., 2019).

One reason touch is important for psychosocial development is that it triggers the release of oxytocin, a hormone that promotes attachment and bonding, feelings of safety and wellbeing, and works in concert with other hormones, including vasopressin in the regulation of arousal (Taylor, 2014). These two hormones are related to the “emotional window of tolerance” for touch, with oxytocin promoting a “safe state of parasympathetic arousal,” and vasopressin a state of “safe emergency” (p. 216). These hormonal interactions in neurotypical touch experience support resilience of and motivation for the use of touch. Given the importance of this interaction, it may be the case that hypersensitivity to touch of many people with CDB, particularly in cases of touch deprivation, is related to lowered production of oxytocin which leaves vasopressin unmodified. It may be the case that in such a state, touch stimulation can be experienced by the person with CDB in terms of a pervasive perception of “unsafe emergency.” Pharmacological treatment to restore hormonal balance has been found to reduce negative states such as fear, and to produce feelings of positive self-awareness, including self-confidence and connectedness to the environment (Mithoefer et al., 2013).

Another hypothesis along the same lines is described by McClinden et al. (2020) with reference to the work of Goold and Hummell (1993). There are two central systems for processing sensory impressions received by neuroreceptors of the skin and sent on to the brain: Dorsal Column-Medial Lemniscal System (DCMLS), and the Anterolateral System (ALS). The DCMLS is involved in the manipulation of objects and the discerning of their tactile qualities, as well as perception of proprioceptive information allowing for rapid adjustments of actions during object manipulation through localization of the object and of the position of the hands in relation to one another. The ALS is more primitive, mediating pain and relaying general tactile information such as temperature. The ALS is theorized to be linked to touch hypersensitivity through the limbic system and emotional response, and the hypothalamus in autonomic regulation (Goold and Hummell, 1993 in McClinden et al., 2020). Damage to one system may produce dominance of the other, and the ALS (protective) system appears more resilient than the DCMLS (discriminatory) system. Thus, dominance of the ALS may trigger protective responses to touch experience that produce withdrawal from and avoidance of such experience, resulting ultimately in lack of development of discriminatory touch (Goold and Hummell, 1993 in McClinden et al., 2020).

There is, of course, a spectrum of touch sensitivity on which different individuals will be located, just as there is a spectrum of dependence on the tactile sense among people with CDB, as people with CDB are more unique than they are similar. Hypersensitivity to tactile stimuli in one set of circumstances may be replaced by hypo-tactual sensitivity in others, for example, and sensitivity can vary across environmental conditions and situational contexts, from day-to-day, and even from hour-to-hour. In practice arenas of support for people with CDB however, touch hypersensitivity and aversion remain common and significant barriers to learning and social development, inhibiting and often dominating the relationship of the person to surfaces, things, people and activities in the outside world. It restricts access to context, to communication (including tactile signing and therefore excludes or severely inhibits cultural language practice), exploration, learning opportunities, participation, and most importantly, to the development of relationships and social interaction with other people. In other words, for many individuals, it is a significant barrier to quality of life on a par with CDB itself.

For the purposes of this article, the person with CDB and touch hypersensitivity is someone with little cultural language who requires 1-1 care, located at the higher end of the hypersensitivity spectrum, and likely to have multiple disability. These features are common in CDB, and simplification will make the concept of overwhelming subjectivity in touch hypersensitivity and ways of working with it more accessible. For similar reasons, tactual experience and touch are described here primarily with reference to the hands. Though the touch sense can by no means be reduced to the hand and fingers (especially with reference to people with CDB), there are important reasons for this choice. The hand is the part of the body that is most sensitive in distinguishing fine tactile qualities, and most suited to tactual form recognition. It provides a highly refined point of tactual focus while also affording scanning as well as multiple points of focus held simultaneously between two hands and/or individual fingers during exploration. It is an integral aspect in and often the central means of most human activity, including exploration of surfaces, objects, and occupants of the environment. Use of the hands provides a central means of identifying and assessing aspects of cognition in CDB such as working memory (Nicholas et al., 2019). The hand provides the person with CDB the primary and often only source of access to cultural signed languages, and its specialized sensitivity and the diversity with which it can be used expressively make it analogous to the vocal voice in communication.



TOUCH HYPER-SENSITIVITY AS “OVERWHELMING SUBJECTIVITY”


David Katz and the World of Touch (1925)

Though Katz did not identify himself as a phenomenologist (Kreuger, 1982), his work describes a phenomenology of touch at the intersection of the “touch organ,” the hand,2 and the surface of the touchable world. In his ground-breaking work, The World of Touch, Katz focuses on how perception of tactile “microstructure” precedes perception of form, or macrostructure. In this he distinguishes himself from both the physiologists with their focus on cataloging neuroreceptors of the skin, and the Gestaltists, with their privileging of form recognition in perception. For Katz, form recognition is developed through tactual exploration of the surface microstructure of objects and physical aspects of the world, and the touch sense continues to support visual recognition though the latter rapidly becomes and remains dominant from early perceptual development on. For Katz, it is the hand itself, not the minute neuroreceptors of the skin that should be regarded as the organ of touch, comparable to the eye. Katz found, for example, that touch recognition is better with five fingers than with one, that subjects performed equally well in distinguishing texture using both or only one hand, and that spreading the fingers apart and running them over a discontinuous surface is comparable to the action of the receptors in the eye in filling in gaps or blind spots to produce a continuous perceptual field.

In his introduction to Katz (2016) Kreuger points out the similarities between Gibson (1966) and Katz. Both were concerned with how tactile features are registered and verified by the perceiver, and both emphasize the role of movement in object and higher-order tactual perception (both rejected the notion of perception as the passive receipt of sensory information). Both point out that tactual information is obtained through movement rather than imposed by mere contact with an object. Katz goes beyond the notion of gathering information in maintaining that the exploratory perceiver creates tactile information through moving touch. Gibson speaks of “wielding” objects in different ways (shaking, waving) and how this produces a constant impression, filtering out proprioceptive information to expose “pure” information about the object. In this way, the permanent properties of an object are distinguished and isolated from “the flux of subjective sensations to which the ordinary perceiver pays no attention” (Katz, 2016, p. 3). Touch is the only sense that (always) requires overt externally directed movement by the toucher or applied to the one being touched to arise and to be maintained. In touch, Katz maintains, it is lack of movement that is most “damaging” to tactual perception; movement is to touch as light is to vision. However, when we feel an object “movement, time and space leave no trace of themselves … the object perception is precipitated as an independent perception, largely uncontaminated by its journey through tactile space and time.” (p. 84).3 The crucial role of movement in touch experience is shown in the rapid adaptation that allows us to remain mostly unaware of our clothing.4



The Subjective-Objective Bipolarity in Katz’s Phenomenology of Touch

Katz emphasized how two distinct, yet co-occurring aspects of the touch sense are never absent from touch experience: what he calls the objective and subjective poles. In this polarity, there is a primary subjective component in touch in which sensations of contact with a stimulus are felt on or in the body that is paired with a secondary component oriented outward to the touched or touching object. Touch is the sensory modality that best displays this dual phenomenal quality and the only one completely dependent on it. For example, despite sound being felt through vibration, which produces a tactual experience in the ear and on the body, hearing is perceptually directed toward the outside world (a situation that changes abruptly however in the case of hyperacusis, for example). Vision is almost exclusively perceptually directed to “out there,” away from me. Even when viewing an after-image with eyes closed, the experience is one of looking at an object. The subjective sensory tactual pole is primary (felt neuroreceptor response), sensational, passive-receptive, and characterized phenomenologically as “being touched by” something. The objective pole is secondary, discriminatory, active, and a perceptual experience of “touching something” (for Katz, tactual perception proper). Though he was most interested in the objective pole, Katz emphasized that the “object (that which is perceived) and subject (the perceiver) cannot be imagined at all as separate actors of the tactual impression” (Katz, 2016, p. 243).

Katz cites an exception to this outward orientation of the distal senses in the case of schizophrenia, in which a feeling of invasion that overwhelms the outward-objective perceptual mode can trap the perceiver in an overwhelming inward-subjective experiential state in which “everything” is on me, in me, happening to me, even is me (overwhelming subjectivity in touch hypersensitivity and CDB may be experienced similarly). In neurotypical tactual perception on the other hand, the perceiver normally distinguishes between feeling as sensation and having felt something (though not necessarily some thing) in a fluid, automatic manner reflected in statements such as “the bristles of this brush are prickly,” or “the examination table is cold.” Prickly and cold are qualities of the brush or table, but they are also sensations and (particularly in the case of temperature) feeling states felt on and under the surface of the skin and body touching/being touched. This bipolarity of the touch sense itself is initially purely neuropsychological and non-conceptual. It becomes thematized and conceptualized through varied and repeated exposure to the tactile world. Such thematization creates and is further developed by touch agency as the perceiver becomes a tactual explorer, essential in establishing and maintaining learning through touch (McClinden et al., 2020).



The Subjective–Objective Duality of Touch in the Phenomenology of Merleau-Ponty and Katz

In his treatment of the constancy of tactile experiences and movement in The Phenomenology of Perception (2012), Merleau-Ponty cites several of Katz’s observations about the importance of movement for touch perception in “knowing touch.” Katz and Merleau-Ponty reject the focus on form recognition of the Gestaltists, and accordingly, emphasize perceptual experience as “pre-cognitive,” or pre-theoretical, though they come at this focus from different directions. In his description of Katz’s insights about the bipolarity of touch, Merleau-Ponty is concerned with making a general point about how all perception, including vision, involves both an opening outward toward an (apparently) objective “property” and a component related to the body. In this, he is keen to show how the “in front” aspect of perception, perceiving something that lies before me, is coupled with a “being in” the world in perceptual-phenomenological experience. He links gaze in vision to grasp in touch as a way of demonstrating how both involve a complementary movement of “taking-in” what is perceived. With Katz’s point that the subjective-objective polarity is never absent in touch as background, he gives an example of one hand touching the other in terms of a subject touching an object. Movement of one hand makes it the toucher, while the passive hand is the object touched.

Here Merleau-Ponty is less concerned with the subjective-objective in terms of physical touch impressions on the skin, Katz’s focus, as he is with describing perception of all kinds as the lived body’s situating of itself in relation to “the world,” a phenomenal state in which the division between subject and object cannot ultimately be drawn. In this he challenges the very notion of an objective world of invariant properties, or qualities from which sensory “information” is received, or in Gibson’s more active construction, gathered, by the exploring perceiver from “out there.” He elaborates Katz’s point, that in touch especially the perceiver in part creates the percept through movement of the sense organ, noting Katz’s observation that, in the absence of exploratory touch, qualities such as smooth and rough completely disappear. He takes this further however, in describing movement not merely as a method of access or an objective condition of discriminatory touch, but as one of the phenomenal components (with time) of the qualia “themselves” whose phenomenal existence is only actualized by active tactual exploration. Perception is embodied and phenomenal; the features of the tactile world are invariably not external constants but constituted through “my body’s overall behavior” (Merleau-Ponty, 2012, p. 331).

Katz offers a bridge between the neuro-receptor, “touch parts” approach to tactual perception and the phenomenology of Merleau-Ponty. Merleau-Ponty’s later concept of reversal in relation to the subjective-objective conundrum in perception, and his “double polarity of reflection,” the reciprocity of the un-reflected and the reflected (1968) resonates with Katz’s bipolarity of touch. In an extensive treatment of the subject, Gallace and Spence (2008) define tactile consciousness as a cognitive product of the actions of neuroreceptors studied in subjects’ performance of tactile tasks. At the other end of the spectrum, Merleau-Ponty (1968) locates touch perception as lived embodiment, describing it at a much more “advanced” turn of the “centrifugal” (p. 45) spiral of reflexive movement between the un-reflected-embodied and reflected-upon in phenomenal experience. Katz is in the middle, concerned with the psychophysiological subjective–objective dimensions in the tactual perceptions of active touchers (“assessments” and identifications by subjects of calibrated surface texture), measured in relation to movement and time and necessarily emanating from [or, in Merleau-Ponty’s later terminology, “dawning- through” (1968, p. 9)] the neuroreceptors of the skin. Merleau-Ponty notes that in the example of one hand put in the role of subject-toucher of the other as object-touched, these perspectives are impossible to maintain, as one dissolves as soon as it is taken up and flows into the other. Katz describes a similar observation when he says that in touch, the subjective toward-the-body and objective toward the-world sensory impressions always occur together. As Merleau-Ponty notes, the very perceptual phenomenon the perception of which Katz is measuring, “microstructure,” only arises for the perceiver through an interaction of movement, skin and surface (Merleau-Ponty says that the surface “uses” the skin in a particular manner in tactual exploration; 2012, p. 330). Far from perception with the touch organ not being “contaminated” by movement and time, both are implicated as components of the percept itself. The production of “smooth” is non-conceptual, not a summary of characteristics assembled theoretically by the exploring subject; it is the hand, not the intellect, that touches (2012, p. 330).

Katz’s point, complementary to that of Merleau-Ponty but approaching it from the other direction, is that it is in the hand and not the neuroreceptors of the skin “smooth” arises for the toucher in a gliding lack of friction producing a specific feeling on and under the skin, including temperature. The touch experience is this subjective feeling on the body, nevertheless dependent on a secondary, objective dynamic related to “outside” or away from me that gains and loses momentum in a foregrounding-backgrounding reciprocity of the two. In touch, subjective feeling and the objectively “felt” (as well as the surface object “itself”) are conflated. In ordinary touch perception, there is no way to tease this bipolarity apart for any length of time. Paterson (2007) provides another illustration of this in citing Geurts’s (2003) anthropological study of the Anlo-Ewe people, who have many expressions for touch experience that blur any boundary between subjective perceiver and touched world, one of which translates as “feel-feel, at flesh, inside” (p. 35). Paterson describes how Guerts shows the ways in which these expressions “effortlessly conflate” perception with embodied emotion.

As Katz noted, the subjective touch sense-aspect as sensation related to how my body feels when in touch/touching, is primary. In recent years, the study of the cellular complexity of touch continues to turn up new worlds of response types and interactions that, for the neurologist, make up the tactual sense. Given the rich duality of lived touch experience and its importance for people with CDB however, there is need as well for good phenomenological descriptions more in line with Merleau-Ponty and the Anlo, in bringing this technical objectivizing back “down to earth” (this is the project of Phenomenology, in contrast with the popular conception of what philosophy is for). In being partners of people with CDB for whom the touch sense is all-important as the most intact of the senses, and the debilitation caused by touch hypersensitivity we need descriptions of touch experience that can inspire, provoke and support practical action in the effort to reduce or remove barriers caused by it.



The Subjective Objective Inter-Dynamic of Touch

With a starting point in all three of the perspectives sketched above, I wish to propose that the subjective-objective bipolarity of the touch sense is better described as a subjective-objective inter-dynamic, not a mere interaction or set of interactions between cells, distinct poles, mechanisms, or separate processes. Touch can be thought of as a particular form of movement, making the touch sense, phenomenologically speaking, more of a specific form of participation, at all “levels” of awareness, from the cellular to the reflective-cognitive, in an embodied multimodal activity called “perception.” Following Merleau-Ponty, perception is an embodied subjective phenomenon of the lived body, meaning that sensory inter-dynamism in any tactual experience will ultimately involve and be elaborated at all levels of embodied awareness, from the effects of cellular response on “up” through the reactive-emotional/emotional-psychological in reflective cognition and meaning construction. “Subjectivity” is thus a multimodal phenomenon that cannot be viewed as a separate, or purely higher-order (re)constitution of experience. Notwithstanding, however, the metaphor that is neurological “touch parts” is useful, and does not have to be viewed as in conflict, ultimately, with the phenomenological, radical embodiment perspective that I take here; the urgency and complexity of the topic require both (see Gallagher, 2005, for a thorough treatment of perception and embodied cognition that takes this into account).

The touch inter-dynamic can be described as that of the subjective-sensational dynamic (S-SD) and an objective-discriminatory dynamic (O-DD). S-SD O-DD is an inter-dynamic and cyclical movement of feeling-feltfelt-feeling feeling-felt. In summary, and using the “objectivity method” critiqued by Merleau-Ponty (1968, p. 24):

As an inter-dynamic, the touch sense involves a S-SD that is,


– Primary

– passive-receptive, addressed to or toward the skin/body; when elaborated in reflective awareness, addressed “to me”

– immediate, in that it is a

– “feeling” in terms of sensation, completely unqualified or discriminated “as such”

– this feeling is sensation on-in the body, and is

– pure reactivity, an impulse that becomes inter-dynamically incorporated into and incorporative of emotional response at the level of pre-reflective awareness, further participating in a more complex psycho-emotional subjectivity through reflective awareness

– characterized phenomenologically as feeling in the sense of “being touched (by)” something, or “being touched by what is felt”; under reflection this becomes the specific feeling, on me, of what is or has been felt. Importantly, this feeling is not the feeling of “the object,” which is produced by the O-DD described below.

– has a protective function of reaction-for-survival

– and an O-DD that is

– Secondary

– active-exploratory, initially however, not in the mode of an intention to explore through deliberate action, though this is what it is for. Rather, it is an orientation toward the object at a level of awareness just above the S-SD (hence its status as a secondary aspect of the inter-dynamic) and as such, is addressed to the object, to the “out there,” beyond the body, or as a position toward something, even if that something is another part of one’s body (Merleau-Ponty’s hand touching hand example)

– discriminative, as the (inter)-dynamic cycle of movement back to the object that affords the possibility for thematizing touch sense impressions, beginning in pre-reflective awareness (cellular thematization through specialized neuroreceptors) and on through cycles of increasingly reflective awareness to shape psycho-emotional meaning-making (“higher” cognition)

– Experienced as “the felt,” which, under reflection becomes thematized as the “what” that is felt, or being felt

– Characterized phenomenologically as “touching something,” the sensory perspective of the toucher

– Has the function of discrimination-for-action: a movement, initially just at the boundary of pre-reflective awareness, toward sensory identification of felt sensation that affords appropriate action.



This “identification” function of the O-DD, initially is unelaborated by reflective awareness, a non-theorized response, for example part of what allows us to “instinctively” change grip to avoid dropping a slippery object (see the earlier description of the DCMLS). It is the aspect of the inter-dynamic responsible for discriminative touch in exploration, the use of touch-as-tool and in learning through touch. When this dynamic is overcome by the S-SD, such capacities wither unless steps are taken to deliberately stimulate them.



Overwhelming Subjectivity as Cause, Response, and Result in Touch Hypersensitivity

Touch hypersensitivity can be conceptualized as response to tactile experience in terms of an exaggerated tactual subjective response that, when extreme, becomes overwhelming subjectivity. As a pervasive feature of hypersensitive touch experience, it will cause further retraction into more complex negative subjective states of touch aversion, avoidance and resulting isolation from the environment. In the neurochemical state of “unsafe emergency” in hypersensitivity proposed earlier, the S-SD’s survival-oriented “alerting” function is in exaggerated swing during touch perception, suppressing the O-DD (with its “action” orientation) in a lop-sided dynamism that diminishes the touch inter-dynamic and reduces tactual function accordingly. Overwhelming subjectivity in touch experience is an extreme version of this lack of inter-dynamism.5 Exaggerated S-SD responses prevent the O-DD capacities from coming into play sufficiently for tactual experience to be either tolerable or meaningful. An exaggerated S-SD response that goes unmodulated by the O-DD dynamic required for sense-making (in all respects) can be experienced in terms of perceptual chaos, including physical and emotional discomfort or pain, threat, attack, intrusion, or invasion. If it is a sufficiently pervasive and repetitive feature of this experience in the life of the person with CDB, it can calcify into a negative subjective withdrawal into one’s own body characterized by rejection of the environment and interactions with it, with obvious repercussions for all aspects of the embodied self living in an embodied world that, in CDB especially, is chiefly or only accessible through touch.

In overwhelming subjectivity, tactual stimuli are continuously constituted in perception in terms of threat to the organism. In this state, the secondary O-DD that would otherwise lead the person out into the external world of tactual exploration becomes cast neurologically and psychologically as a luxury the organism cannot afford. Thus, for the person with CDB and touch hypersensitivity, tactual stimulation is primarily an experience of being touched by a person, a thing, or simply by the world. She or he is never to any great extent in the position of toucher, whether neurologically (able to sense touch as contact with a something, actively or passively), or psychologically, as an agent moving toward the world through touch and choosing to touch or allow something to touch her or him. Importantly, this pervasive experience of being touched is consistently unpleasant, invasive, threatening, painful or even intolerable.

In this extreme state, touch may not be “touch” at all but experienced more along the lines of an affront, attack, or even rejection by the world. The modern word “overwhelmed” is a redundancy, as the original verb “whelm” means “to overturn or upset” (Merriam-Webster.com). This makes it suitable for emphasizing the connection to the psycho-emotional, meaning-constructing levels of awareness in hypersensitive tactual experience. The subjective-emotional mode of touch experience is a meaning stage structured at a higher level of reflective awareness. The meanings that tactual experience and touch will have for each person will differ and are receptive to positive change, given the right support. Tactual experience can move from being a source of aversion to one of motivation for greater engagement in the world. Development of tactual skills through this engagement can positively repurpose the perceptual acuity latent in hypersensitivity. In this way, it can increasingly present as heightened tactile acuity (Forsgren et al., 2018) instead. Working with touch hypersensitivity in facilitating a functional, positive connection with the touched and touching world is thus a central task for support partners and teachers for the person with CDB.



The Importance of the O-DD for Learning Through Tactual Perception

In the moment of feeling a pricking sensation in touching a plant stem, having reached into a bush to pull up weeds without being able to see what we are grabbing, we are focused in the S-SD in tactual perception. When we shift focus and begin to explore the stem carefully to obtain information about its thorniness – how many thorns, the sharpness of point, shape, etc., we are concentrating attention on the O-DD dynamic in a perceptual orientation toward tactual exploration, discrimination of fine detail and generation of tactile information for categorization and the planning of further action. When we stroke our sun-burned arm, our attention is naturally drawn more toward the discomfort registered through the S-SD. However, when we touch the burned skin discriminatively, we are tactually assessing the severity of the burn in calibrating just how tight the skin surface feels, how deep the burn seems to be in terms of the dry thickness sensed when we apply pressure and firm movement, the texture of the skin affected, and so on. Here the O-DD dominates our attention. Though it is necessary to speak of two separate dynamics for purposes of clarity, there is only one S-SD O-DD inter-dynamic, although one quality will claim more attention than the other at any given moment.

As we have experiences and learn, our objective, tactual discriminatory abilities and memories become more robust. If, however, touch hyper-sensitivity is severe enough, there is significantly less likelihood that the O-DD function will be accessed. When tactile stimuli are not available for thematizing and sense-making, either through hypersensitivity or deprivation, they remain confusing at best and can be experienced as directly dangerous or threatening at worst. In helping people with CDB and touch hyper-sensitivity to establish a regulated tactual inter-dynamism, partners must also remember that for people without disabilities such as CDB, there is heavy reliance on touch as a substitute or support for a visual sense that may be absent (blindness), dysfunctional (combined sensory loss/cerebral visual dysfunction), or not yet fully present (earliest period of visual development). Touch supports vision in confirmation of surface microstructure and form recognition, orientation in and calibration of space and physical measurement, and maintenance of balance during movement.

Tactual perception is reliant on the kinesthetic, muscular-sensory systems necessary for movement (Paterson, 2007). Katz’s observations support this view; for example, the O-DD dynamic in touch is stronger during energetic movement in connection with the tactual stimulus than in gentle movement or tickling. Emphasizing movement in tactual experience is thus a way of provoking more attention on the discriminatory function of touch necessary for exploration (part of the “enlivening” effect of active touch and touching). Varied movement is thus a resource for exploration in tactual experience. For those with CDB and touch hypersensitivity however, moving touch, particularly when being touched or having one’s hands drawn over a surface by someone else, can have an S-SD impact that provokes a retraction. Facilitation of positive tactual experiences thus requires partner sensitivity, attunement, and flexible mediation.

Active, self-initiated touch is found to produce better results in tactile learning than passive touch (McClinden et al., 2020). This may be because the O-DD is stronger in self-initiated, self-maintained, and/or independently performed touch: the greater the agency of the toucher (the motivation and ability to act), the more readily available and primed the O-DD focus will be. With support and experience, the person with CDB can reduce (sublimate, in Merleau-Ponty’s terms6) the exaggerated S-SD response in tactual perception to admit awareness of O-DD impressions of qualities of the object or surface touched. Such moderation of the S-SD is crucial for tolerance of and enjoyment in being touched without which learning and participation in the physical and social world is severely limited. Sufficient and regulated dynamism of the S-SD O-DD inter-dynamic will allow the person to perceive with the touch sense rather than being victimized by it, with the dissociation from both body and external world this can create. Overcoming overwhelming subjectivity in touch is essential to becoming an actively perceiving and exploring subject.



SUGGESTIONS FOR TOUCH PEDAGOGY IN CDB AND TOUCH HYPERSENSITIVITY


Creating Motivation and Agency: An Abilities Focus

Katz noted that, “The tactual properties of our surroundings do not chatter at us like their colors; they remain mute until we make them speak … Touching means to bring to life a particular class of physical properties through our own activity” (p. 242). It is important for partners of people with CDB and touch hypersensitivity to make this positive perspective their focus in teaching or providing support, while keeping an understanding of the challenges of touch hypersensitivity as an informative background. Given the importance of movement for touch, for those with the severe visual dysfunction or loss that is part of CDB, it seems likely that development of object permanence (Piaget, 1954) in perceptual terms is to a large extent dependent on moving touch without which object form disappears. Repeated experiences of tactual constancy created by moving touch allow the person to construct an understanding of discrete things-in-the-world. Without this experience, there is little basis for an objective understanding of external physical contexts in an environment beyond proximal space (Fraiburg, 1977; Lederman and Klatzky, 1987).

Motivation for touch experiences with the outside, objective world is the key to overcoming hypersensitivity for the person with CDB. McClinden et al. (2020) point out that access to context afforded by a partner may not be meaningful access, and emphasis should be placed on the goal of learning to access through applying tactual skills. These goals can be met through engaging in positive touch experiences with a competent partner. The touch sense repertoire of the person, discriminatory and recognition functions, and tactile working memory (Nicholas et al., 2019) are developed through positive, consistent, partner-facilitated, and mediated experiences of tactile microstructure in a context of enjoyable and interesting shared activity. These in turn strengthen interest in the world of objects and their contexts of use, larger surfaces, more complex contexts, larger spaces, and spatial organization. Access to social contexts of activity and participation and the socio-emotional and cognitive development this affords are increased accordingly. The capacity to direct robust attention to features of the tactile world is thus crucial to social and cognitive development. Tactual exploration allows for the development of higher order gestalts in the form of “image schema” elaborated into categories that organize physical experience (For example, the “container” schema, being “in” versus “outside of” something; Johnson, 1987). These organizational structures can then be transferred to new experiences and contexts in “making sense” (an apt tactual image) of the objective world. The ability to remain engaged in a toward-the-world orientation is thus crucial for learning about, adapting to, and enjoying the physical and social environment.

The medium of experiences of the environment for the person with CDB is relationships with competent and engaged partners. Creatively mediated tactual experiences shared with a partner generate increased motivation to explore an expanded interpersonal world as well as neurologically “training” the touch sense itself. Below is a summary of familiar activities in which the notions of touch hypersensitivity and overwhelming subjectivity presented in this article may provide a useful backdrop.



Taking a Bodily-Tactile Interpreter Role

Moving away from an exclusive focus on the hands in tactile experience is crucial for partners in helping the person with CDB to explore and make sense of the world. All the suggestions below are thus based on the “bodily-tactile” approach (Ask Larsen, 2013) in which the bodies of both partner and person with CDB will be in contact as instruments of communication and co-creation of understanding.

Preparation of the person with CDB by the partner, whether for novel or routine activities, transitions, or impending events is a central everyday aspect of partnering a person with CDB. People with tactile hypersensitivity require more, and more finely tuned preparation, particularly for novel physical encounters with the world. Partnering skills include initiating, staging, and calibrating acceptable physical contact, starting with parts of the body less prone to sensory overload, such as the shoulders/arms, knees/legs of the person. This is part of a larger touch-based, interpretive, and information-communicative partner role expressed as continuously and fluidly as possible in an embodied way (i.e., partner positioning, physical “framing,” scaffolding, use of haptic signals) and supplemented with tactile and vocal speech, as well as other tools such as those of assisted communication (Costain-Schou et al., 2017). In this way, the partner can create a safe base from which the world can be explored (Nafstad and Rødbroe, 2015) constructed by actions and physical presence as well as symbolically.



Music and Dance

Music has an almost magical power to move and engage in an immediate way at all levels of awareness and has a powerful effect on cognitive functions such as memory (Trevarthen, 1999; Myskja, 2003). Human interaction is at base a form of togetherness that is intrinsically musical involving movement, temporality, rhythm, timing and improvisation (Tønsberg and Hauge, 2003; Malloch and Trevarthen, 2009). Especially when paired with movement, it is a strong motivator for touch experience and exploration of the objective world. In addition to rich auditory experiences it can produce equally rich bodily-vibrational experiences (Palmer et al., 2012). Manipulating musical instruments and feeling the vibrations produced demonstrates the connection between the instrument (object) and the vibrational sensational experience (perceiver). Following a pianist’s hands as they play connects the toucher to the feeling of the keys of the instrument through them, and to the partner, the instrument, the activity, and the sound-vibrational experience these produce. Because sound produces vibrations felt globally (hearing “through the skin” as it were) music can provide touch experience that is easier for the person with touch hyper-sensitivity to tolerate. The touch of sound/vibration and its resonance on and in the body can produce an enveloping sensation of being held without being restrained. This holding can significantly quieten the nervous system. Music can also have an enlivening effect producing arousal and reducing passivity (Malloch and Trevarthen, 2009). Musical stimulation inspires movement and vocal expression, as well as helping to regulate arousal.

Music as a sensory bridge between the person with CDB and touch hypersensitivity and the objective world can be experienced in playing an instrument, or in a listening experience that includes manipulating a sound-producing object. Greater motivation for exploration of the world can be elicited through manipulation of such objects, particularly when they are presented as part of a musical game, involving a repetitive pattern of pleasing interaction underscored by the sounds produced (Trevarthen, 2002). Such activities create immediate cause and effect experiences that enhance the sense of being an actor in the objective world. Creating a sound or vibration through touch when playing an instrument or pressing or squeezing a toy or a button on a machine, for example, provides automatic feedback along the lines of, “My touch has an effect,” “My actions are answered.” This can further motivate the person to touch and manipulate other, non-musical objects or features of the objective world to see what effects can be produced in addition to sound vibration.

Dancing with a partner links the patterned tactile-vibrational features of music with patterned physical contact and movement emphasizing subjective-emotional connection between the dancers (Dissaneyake, 2012). It affords increased experience with interpersonal touching and being touched that is richer than mere instrumental exchanges such as being fed, changed, informed (as opposed to conversed with) or moved about that are otherwise so dominant in the lives of many people with CDB. Dancing involves following the intentions of the other, spontaneity in movement initiated and negotiated by both partners “on the fly,” using image schematics of spatial organization such as UP-DOWN and PATH (Johnson, 1987; Kimmel, 2013). Creativity and trust as well as agency can be developed through being met as an independent contributor to the activity. Dancing together can be thought of as a form of imitation that creates embodied dialog and is symbolic of the partner relationship (Hart, 2006). Dancing provides rich sensory stimulation (vestibular, kinesthetic, motor, tactile), and helps the person develop reciprocity and the ability to connect with other people in other ways and contexts. Such experiences contribute to developing positive emotional-tactual associations that are transferrable to other contexts.



Intense Physical Experiences and Activities

Experiences that demand attention because of their intensity and complexity force a focus on the O-DD while producing strong S-SD impressions. Outdoor activities such as climbing, hiking in rough terrain, sailing, or horseback riding involve a rich array of sensory stimuli in complex, shifting and natural contexts (Gibson, 2000; Gibson and Nicholas, 2017). Such activities are “high arousal” and produce strong memories (Gibson and Nicholas, 2017). The complexity and variety of multi-sensory impressions produce an arousal process in which there is a constant, multi-modal sensory flow paired with the demands of the activity itself for responsive action; the person has little time to become stuck in an S-SD-dominated tactual response. This kind of continuous, fluid complexity can create positive “flooding” by an array of sensory impressions, including the tactual. The perceptual impacts of sensory flow, complexity and pace of stimulation and active response help develop the S-SD O-DD inter-dynamic of touch.

Being in Nature has profound positive effects on the human nervous system. Despite going on outings and being taken for walks, those with CDB often spend most of their time indoors, in carefully managed and artificial environments. In nature, even sitting still brings many sensory impressions that are organically rather than linearly organized, and constantly changing in subtle and more obvious ways. The neurological stimulation this brings reduces stress, calms anxiety, increases awareness of one’s surroundings, and provides a training ground for sensory acuity and the capacity for adaptation, all of which is beneficial for touch as well as other hypersensitivities.

Of course, a high-arousal activity, even when motivation to participate is strong, can also operate as another kind of overwhelming that can alienate rather than engage the person with CDB. The partner is essential in facilitating and moderating the experience to create a secure base from which further exploration can occur (Nafstad and Rødbroe, 2015). Well-managed activities can increase sensory integration, agency, motivation, mastery and resilience as well as training the tactual sense through varied stimulation. They can leave a strong residue, producing memories that can be talked about afterward with a partner, giving both partners a shared experiential base and a deepened interpersonal connection (Gibson and Nicholas, 2017). The partner relationship can become more reciprocal, as both persons negotiate the demands of the activity and must work together (Gibson, 2000).



Mediating and Scaffolding the Touch Experience

An object or surface unbuffered can be “too much” for the person with touch hyper-sensitivity to touch all at once, even when tactual exploration has been established and become motivating. Hypersensitivity and regulation issues can lead to slowed, or lack of tactual adaptation (as in accommodation difficulties in vision). Too-quickly moving touch over a surface may produce so many kinds and intensities of sensations that there is no way to “sort out” in addition to the tactual discomfort produced by hypersensitivity. Scaffolding (Vygotsky, 1993; Wood et al., 1976), or partner support for accomplishment of actions the person with CDB cannot yet perform alone addresses this, for example, “hand-under-hand” techniques (Miles, 2003) such as placing one’s hand under the hand of the person with CDB while touching a cold railing, gradually allowing the person’s fingertips to contact the railing. The person can quickly withdraw from the cold railing to the security of the partner’s warm hand resting under their own. Standing behind the person and “framing” him or her with one’s arms as they explore in a tactile manner can provide a general feeling of security and stability (also vestibular) that supports focus on the O-DD in touch experience. Too much tactile information can be overwhelming if presented all at once. Covering an object with a light material, for example, may buffer and simplify the sensory experience by muting or reducing tactile “noise” so that microstructure can be acclimated to, and patterns identified. Katz’s subjects (sighted but blindfolded during testing), for example, found it easier to read braille letters through a thin film covering, which produced a homogenization that screened out all but the most prominent tactile details.

Scaffolding and mediating by partners should not be too controlling, but rather provide a flexible and responsive frame that supports the person with CDB, where gaps that might otherwise lead to abandonment of the exploration can be filled in Gregersen (2020). This consists in guiding exploration in a manner that produces and maintains perceptual coherence the person with CDB cannot yet produce themselves.



Mobility

A mobility focus in partnering the person with CDB such as that employed in work with the blind is invaluable for training tactile orientation skills and supporting the development of spatial-contextual awareness and independent movement (Joffee and Rikhye, 1991; Huebner et al., 2003). Orientation skills include systematic tactile search, trailing, identification of landmarks and identification of signage (also dimensions for observational assessment of learning and development) (McClinden et al., 2020). The partner can support and model these skills.



Activities of Daily Living

Activities of daily living (ADL) are the precise opposite of the intense activities in the outdoors described above. They provide routine, structured situations in which the very banality of the tasks (turning on a tap for example) and the contexts in which these are performed help to make tactual action less threatening and more manageable (thus more perceptible). Systematic approaches to teaching people with CDB how to manage aspects of their environment across multiple contexts is central to preventing learned helplessness and promoting agency (Marks, 1998; Huebner et al., 2003). ADL form stable frameworks in which predictable actions within the activity are connected in a linear way. Activities such as going to the bathroom or laying the table for lunch and tidying up afterward involve many small tactual actions that can be broken up into sub-tasks and made “fault-free” (Lancioni et al., 2007), such as pushing the flush button, helping to press down the tabs on a diaper, opening a door, putting a plate in the dishwasher. In these repeated experiences, the person with CDB can develop mastery through brief moments of action that produce immediate, predictable results.7



Touching Using a Tool

Tools used to touch objects and features of the environment (such as the long cane used to navigate while walking) can increase interest in the objective world by revealing physical properties and qualities of this world that also make it “come alive” for the person with CDB. The quality of “height,” for example, can be illustrated by striking a tall standing object such as a lamp post to produce vibrations that can be felt at higher and higher points. A long, lightweight, and hollow plastic pole can be used to expand the tactual radius of the person, who can remain sitting or lying on the floor while exploring outside proximal space. The lightness of the pole makes it easy to move and hold, and it’s hollowness and length will produce subtle vibrations from resistance during movement that will provide rich tactual information about micro- and macrostructure (texture and shape, size, solidity, etc.).

In this case, the use of the tool to explore provides distance between perceiver and world that keeps this world safely “out there,” while conversely drawing it to oneself tactually. Holding a smooth object like the pole involves maintained pressure which “quiets” the S-SD, as sensation disappears rapidly in the absence of movement of the touch organ over a surface. Paradoxically, a tool for touching can provide a more intimate exploration of an object or surface than direct touch because it amplifies microstructure through forming a point of focus for tactual exploration while preventing over-stimulation of the S-SD. This type of exploration supports agency, control, and autonomy (“doing something oneself, to something with something”), as well as access to detailed information, also in terms of form and contextual organization at the macro-level (the shapes and placement of furniture in a room, for example).



Development of Communication and Language

Tactile approaches such as the use of tactile symbols, concrete objects and labeling can aid communication, development of symbolic understanding and preliteracy training for people with CDB (Bruce, 2005; Trieff et al., 2013). Literate adults with acquired deafblindness describe using a combination of sensory supports in reading, including tactile-kinesthetic strategies such as Braille and raised print that may also be useful for people who are preliterate (Ingraham and Andrews, 2010). However, tactile signing is often the only means of cultural-linguistic communication for the person with CDB. Overcoming the overwhelming subjectivity created by touch hyper-sensitivity and developing the ability to make sense of tactual experience is also crucial for language development and thus for the advancement of social, emotional, and cognitive development. Access to a cultural language can determine the extent of inclusion in the social world, and thus the number and quality of relationships with other people. For many people with CDB, this access is entirely dependent on the use of the hands.

When touch hypersensitivity is mediated so that O-DD awareness is first made possible then strengthened over time, the expanded experiential world this affords can be reflected in the increased expressiveness of the person with CDB. Touch hyper-sensitivity can then become a resource. Hyper-tactile perception brought into inter-dynamic balance becomes “heightened” tactile perception (Forsgren et al., 2018), and this acuity can reveal a world of detail that impresses the perceiver, is remembered, and “pointed to” afterward (“Body-Emotional Traces” or BETS, Daelman et al., 2004; Ask Larsen, 2009). A tactile experience may leave a physical sensory trace that makes a subjective impression that is remembered, and this impression is then given expression (Forsgren et al., 2018). The re-working or recycling of such expressions in communication reveals reflective cognitive meaning-making (Costain et al., 2019), and a new sign category based on heightened tactile perception in people with CDB has been described (Forsgren et al., 2018). Kreuger (1982) remarks that Katz’s work highlights the touch perceiver as exploring the “innards of things” in tactual experience rather than the form aspects. Partners need to take a tactual-experiential rather than a visual perspective in interpreting and meeting expressions that people with CDB have constructed from remembered tactile experience (Daelman et al., 2004; Ask Larsen, 2009; Forsgren et al., 2018).

Attention to tactile experiences and to possible reflections of these in expressions made by the person with CDB can increase “readability” of their communication, and expressions can be met in tactile conversation with a partner and negotiated into signs from cultural sign language (Nafstad and Rødbroe, 2015). Partners should respond to the person’s communicative activity, whether “readable” or not, in a tactile manner (laying hands lightly over the person’s hands or forearms as they repeat an expression, for example). The partner’s focus should not be on “decoding” the expression, but rather showing interest in and openness to understanding it. Having personal expressions that reflect one’s own tactual experience seen and responded to in this way by a partner can strengthen trust that one is understood or that the partner is someone who wants to understand, and this in turn can motivate the person with CDB to continue exploring the objective tactile features of an external world that can be communicated about and shared (Nafstad and Rødbroe, 2015).



Identity and Becoming a Self: Speaking With the Partner About the Touch Experience

As sighted partners, we have an “out-there” relationship with perception, a constant looking out and onto a world perpetually in front of us. Thus, in our desire to engage the person with CDB in this external world, we often pay so much attention to the “out-there” that the subjective world of “in-me” is too little acknowledged. Accordingly, this perceptual chauvinism (of which we are often quite unaware) of the functionally sighted and/or hearing leaves little room for the uniqueness of perception of those with CDB, including likelihood of a subjective orientation much stronger than the objective, a reversed situation from that of the partner in the relationship. We want to pull them into our world, but we show too little respect for theirs. Wondering “out-loud” about what the person with CDB may be feeling and communicating during or following an experience indicates that the partner is interested in the unique perspective of the person with CDB, even if there is no way to confirm the accuracy of partner interpretation.

Many people with CDB and touch hypersensitivity will have difficulty distinguishing between touching (active tactual mode) and being touched (the passive mode) and need to learn when they are touching objects and when they are being touched by another, or their skin is in contact with something or someone in the world (McClinden et al., 2020). Learning to distinguish what is in me and what is outside of me, me, and not-me, is central to the construction of a self and greater agency in the world as this self. Functional vision shows us what it is we are touching, prepares us to touch, and allows us to separate S-SD from O-DD in touch with the boundary between the touched or touching object and ourselves “in view.” “Out- thereness” is a complicated cognitive schema for the person with CDB to develop, and touch is the central medium for constituting this distinction.

Hyper-focus in the S-SD leads to the experience of tactual impressions largely in terms of sensations on/in me. These may not be experienced as connected to a something-else, something outside of me, but rather as me, or traumatically connected to a something-else that is inside of me. Partner-mediated, varied and motivating tactile experiences provide secure opportunities to make distinctions between me and what is outside me, not-me, in the objective world. This distinguishing process allows a Me to emerge and reassures me that Me is not going to be subsumed by the world of touch sensation in terms of an “overwhelming subjectivity.” All of which strengthen Me, making Me more likely to engage with and become interested in O-DD tactual perception of the world beyond Me. As ME emerges and becomes stronger, YOU can appear, and together, WE can explore this expanded world in relationship (Nafstad and Rødbroe, 2015). The partner relation is a lead-line running through this entire process and crucial to it.

An important way of thematizing the distinction between world and self is speaking together during or following a shared experience, about the touch experience the person with CDB may have had and emotional expressions connected with it, and about named tactile qualities involved in these experiences. Putting words to these experiences (vocal and/or signed, and regardless of linguistic-communicative ability), as well as meeting the authentic communicative expressions of the person with CDB and making them topics of conversation, help the perceiver with CDB to sift out salient aspects, including the me-/not-me distinction. Communication, however simple, with a partner about a shared experience supports the awareness that what is “in-me” and “out-there” can be separated, examined, organized, reconnected, and made meaningful.



DISCUSSION

In this article, I have suggested the phenomenological notion of overwhelming subjectivity as a useful way of re-imagining touch hypersensitivity and its effects in CDB. My intention has been to encourage practitioners in their work with this issue by suggesting a new angle from which to view an old problem and indicating how these ideas might be useful for support partners and teachers. I have briefly connected widely used, established practices to this perspective and suggested how they might inform the work of reducing the effects of and transforming touch hyper-sensitivity. In doing so, I have had to simplify considerably the boundless complexity of CDB and of the person with CDB as well as the touch sense to fit the scope of this article, and this simplification will necessarily be something of a caricature. Nevertheless, I believe practitioners will be interested in considering and testing some of the assertions and suggestions I have made about how we can understand the problem and its remediation, by using them to further develop engaging activities that promote tactile functionality. Testing will be ongoing and pragmatic, and guided by general questions, such as “does this perspective help me develop activities and support measures for this person that both meet needs and advance skills?” Of course, the ultimate test of this perspective will be whether it contributes to supporting the individual practitioner in meeting the common goals of increasing tolerance of and motivation for the tactile world and for tactual experience, so that the world of touch can be both accessible and enriching, part of an increased quality of life.

The S-SD mode is receptive while the O-DD is discriminatory. This division is of course artificial; for there to be sensation, there must be discrimination of a sort, and there can be nothing to discriminate without sensation, a somewhat chicken-and-egg conundrum. The subjective-sensory dynamic is primary, an immediate receptive response to tactile contact that is not thematizable beyond the felt sensation without bringing the secondary O-DD to the foreground, and this requires a higher level of awareness. They are, however, not discrete entities or processes popping in and out of a linear process of tactual perception, nor is one inferior to the other. Rather, they are more like aspects of a single personality, with the subjective-sensory as the more organic-receptive, artistic side and the objective the more analytic-scientific and linear. In any case, to access the tactile world as a tactual perceiver, we must be able to regulate the tactual inter-dynamic that is the touch sense, to feel and discriminate in “making sense” of tactual impressions and tactile information. This inter-dynamism of tactual response is central to safe, enjoyable, and meaningful touch experience. For people with CDB, a functional touch sense is the single most important point of access to the world.

The ordinary deprivation produced by lack of exposure to varied and interesting experiences that is a risk factor in CDB becomes extraordinary deprivation when complicated further by touch hypersensitivity. Overwhelmingly subjective, on-me/in-me sensations perceived at the psychoneurological level can produce an instant retraction of the perceiver from the objective source of these impressions. This objective source can also be part of the perceiver’s own body; the nature of the touch source as objective, coming from outside, is determined by where awareness predominantly resides at any moment in the touch experience: in the subjective feeling sensation aspect of the inter-dynamic: “?/!,” or the objective-discriminatory, sensing side: “X?,” further elaborated over time and experience into “X = hard/rough/sharp” in the reflective-analytic and linguistic aspects of cognition. Repeated experiences of hyper-activation of the S-SD in touch experience can produce a corresponding, exaggerated rejection of the outside world of tactile stimulation so that the person remains neurologically, socioemotionally, and cognitively, in a world apart in which tactile contact can be minimized and avoided. At worst, in this hyper-sensory receptive mode, the body itself can be experienced as unsafe space. Left unchallenged, the resulting subjective retreat becomes a self-isolation that is perhaps the single most important block to learning, participating, and inclusion after the CDB itself.

In the state of “unsafe emergency” produced by an over-activated S-SD tactual response and lack of dynamism between the S-SD and O-DD, “safe” experiences of stereotypical self-stimulation affording disconnection from the environment will be preferred while tactile contact with and by the outside world avoided or repelled. This reflects an elaboration from the neurophysiological to higher levels of awareness or meaning-making that becomes a position of isolation within a physio-psychological, subjective world that requires constant defense. A state of being “on-alert” or hypervigilant in situations of contact can then worsen sensory hyper-sensitivities of all kinds in a negative feed-back cycle. This increases as the environment becomes more complex and demanding over time and results in entrenched patterns of resistance as the person retreats ever further into a “citadel of the self.” This creates a more complex form of deprivation that is difficult to reverse or positively influence, and the objectively accessible world becomes increasingly thematized in terms of danger, threat, unpleasantness, intrusion, and even trauma. A person with touch hypersensitivity and CDB needs to be supported in working to restore tactual inter-dynamism, regulate tactual response, increase touch motivation, and train the tactual sense itself and its active use through pleasant and interesting touch experiences shared with a partner.

Such responses by the person with CDB to touch, even if they only occur sporadically, can lead partners to give up trying to provide tactual experiences, or to restrict these experiences to avoid causing distress. Like everyone else, people with CDB and touch hypersensitivity are unique individuals, and the situation above is an oversimplification at the extreme negative end of a broad spectrum. As well, “touch hypersensitivity” is not a mono-state, and as remarked earlier, will present in different ways and intensities in different situations and contexts, on different days and even times of day for each individual who lives with it. However, though touch hypersensitivity must be lived with, it must not be acquiesced to by partners. It is in learning to attune and actively employ the touch sense that the tactually sensing subject becomes a toucher and feeler and overcomes overwhelming subjectivity in response to the tactile world. The central aim of the support partner or special education teacher should be that of helping to transform patterns of negative reactivity into modes of constructive responsivity through facilitation of enjoyable, interesting, and motivating tactile experiences. People with CDB who are sensitive in the touch modality to an extent that is disabling can be supported through mediated contact in neurologically “educating” their tactual discriminatory abilities. When the tactual apparatus begins to be moderated to become more functionally (inter)dynamic and thus an asset rather than a barrier to development, attention can more easily be actively shifted toward developing agency in the outside world. This fundamental ability to “shift perspectives” has widespread implications for all aspects of development of the person. The ability to remain in or return to tactile contact despite an initial exaggerated, negative subjective response is developed and stabilized through facilitated activities with a partner. The capacity for neurological tactile accommodation and differentiation is supported and afforded (and “taught”) by motivating and motivated tactile experience. Increasing tactual tolerance and motivation provide a form of access to learning that is also and at the same time learning to access.

Overwhelming subjectivity in touch hypersensitivity is a source of alienation from the self, as well as from the world (including one’s own body). When there is extreme negative focus on the subjective, inner-addressing, sensational component of a tactile experience, the retraction that this produces causes both the S-SD and the O-DD to dissolve, and the entire tactual sensory mode itself to collapse. When this happens, the environment outside the person with CDB effectively all but disappears. As an entrenched and unchallenged pattern, it can lead to the person herself disappearing, as identity development and maintenance are (also) reliant on the distinction of a self from other selves, and this distinction is severely threatened when interaction with other selves is minimal and characterized by invasiveness. Behavior problems arise and become established, and other psychological issues such as anxiety complexes rapidly crystallize around the problem of neurological hypersensitivity.

Being in the position to learn in, through and about the objective world as a tactually perceiving subject relies on the capacity for discrimination between impressions felt subjectively as addressed to one’s body from those made by tactile qualities of the objective world. Tactual discrimination of these qualities conveys necessary information that reveals this world to me as an actively attending perceiver able to deliberately foreground the O-DD in touch perception. The partner or teacher is instrumental in helping to make this distinction clear in thematizing touch experience through structured, facilitated activities and mediation. The strong and positive orientation toward the objective-discriminatory aspect in all sensory perception is crucial to the development of identity as a subjective “me,” an agent who can access, explore, and enjoy this world along with others. Just as the S-SD and O-DD is an inter-dynamic that produces and comprises the touch sense, the inter-dynamic between a me and a not-me is necessary for the development of identity and relationship. Distinguishing and accessing the objective, what is not-me, affords reciprocal access to greater contact with the subjective, what is me or addressed to me, which again affords access to the objective, and so on. The O-DD dynamic in tactual perception is key to information-gathering at the reflective cognitive level, and is reflected in processes of psycho-emotional meaning-making in the ability to perceive (discriminate), observe, register and explore one’s own subjective reality. Increased powers of perceptual discrimination in and across all sense modalities support the emergence of a subjective self that can be addressed, also by oneself, a self that has feelings and thoughts and a point of view, sovereign, but not alone.
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FOOTNOTES

1In this article, I use the terms tactile (that which is accessible to touch), touch (tactual experience as phenomenological, implicating an embodied subjective, experiencing perceiver), and tactual (the physio-psychological perspective). This mixture of terms underscores a central aim of this article, to link neurocognitive, psycho-physiological, and phenomenological perspectives in this treatment of touch hypersensitivity and CDB.

2The tactual perceptual apparatus cannot be restricted to the hand, and indeed, the touch organ is the skin and the musculoskeletal, kinaesthetic, and proprioceptive systems (the whole body, including the brain). However, Katz is concerned with comparing the hand as a unitary sense organ analogous in complexity to the eye to oppose the traditional view of the touch sense as vastly inferior to vision and hearing.

3Except in the case of elasticity.

4It is a common observation that people with CDB often seem to find clothing uncomfortable. Taking off shirts, hats, mittens, shoes, not wanting to get dressed etc. are frequent challenges for support persons. People with CDB gather information by using their whole bodies, limbs, skin surface etc., and clothing gets in the way of this. However, it is interesting that tensile clothing applying constant pressure to the skin surface often appears to be calming, as does the experience of being strapped into a chair or wearing a weighted vest. The pressure sense, Katz noted, “deteriorates” rapidly; clothing that is loose and moves over the surface of the body when the person moves is likely to be more distracting and uncomfortable in touch hypersensitivity than for a person with ordinary sensitivity.

5As noted earlier, there is a spectrum of intensity of exaggerated subjective response in touch hyper-sensitivity, in which “overwhelming” is the most extreme form.

6“It was long believed that peripheral conditioning provided a reliable way of identifying the “elementary” mental functions and of distinguishing them from the “higher-level” functions less strictly tied to the bodily infrastructure. A more precise analysis discovers that the two types of functions intertwine. The elementary is no longer that which, when added together, will constitute the whole, nor is it a mere occasion for the whole to constitute itself. The elementary event is already invested with a sense, and the higher-level function will only achieve a more integrated mode of existence or a more valuable adaptation by utilizing and by sublimating the subordinate operations.” (2012, pp. 9–10).

7This predictability provides a secure base for when “things go wrong,” the latter being a potent source of learning only when the former is in place.
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Background and Aims: Persons with combined sensory and intellectual disabilities are more sensitive to stress than people without disabilities, especially when they have an Autism Spectrum Disorder (ASD). Reversely, stress can also trigger ASD symptoms. The current study investigated the relationship between stress and ASD symptoms in this population.

Methods and Procedures: Participants (n = 46) were persons with combined sensory and intellectual disabilities. The presence of ASD was assessed with Observation of Autism in people with Sensory and Intellectual Disabilities (OASID). This assessment also served as a stressor. Stress levels were measured with salivary cortisol during the OASID assessment and on a control day.

Results: There were no differences in cortisol levels between participants with and without ASD, or between the OASID test day and control day. Cortisol levels were positively related to the presence of stereotyped and repetitive behaviors.

Conclusions: No differences were found in stress levels after administration of OASID between people with or without ASD based on the classification of OASID. Administration of OASID was found not to produce increases in cortisol. Cortisol levels were correlated with stereotyped and repetitive behaviors, which makes it likely that these behaviors are stress reactions.

Keywords: sensory impairments, intellectual disabilities, multiple disabilities, stress, salivary cortisol, autism spectrum disorder

Persons with a combination of an intellectual disability and sensory impairments with or without an Autism Spectrum Disorder (ASD) can be more susceptible to stress than people without impairments. Missing visual and auditory information from the environment can make situations more unpredictable, more difficult to interpret and to control, hence making these situations more stressful (see Dickerson and Kemeny, 2004; Corbett et al., 2006; Bloeming-Wolbrink et al., 2012). The experience of stress can be defined as a reaction that occurs when a person perceives a threat to their well-being. This reaction can be based on an actual threat or something that is interpreted as a threat (Morilak et al., 2005). This reaction may include psychological reactions, such as feelings of helplessness, and physiological reactions, such as increased heartrate, muscle tension and transpiration (Lovallo, 1997; Schuengel and Janssen, 2006). Also, the stress hormone cortisol is released. This hormone is often measured in saliva, urine or blood (Hellhammer et al., 2009).

Cortisol is the end product of the hypothalmic-pitutitary-adrencocortical (HPA) axis. When confronted with unpredictable, uncertain, and stressful situations, the HPA axis is activated and an elevated cortisol response can be seen. In addition to this stress reactive response, cortisol production on the HPA axis follows a well-defined circadian rhythm (Sapolsky et al., 2000, Simons et al., 2015).

The current study will compare persons with sensory and intellectual disabilities with and without symptoms of ASD on salivary cortisol responses and will assess the relationship between salivary cortisol responses and ASD characteristics. The relationship between ASD characteristics and stress in this population is expected to be complex and has never been studied before.

Not only are people with sensory and intellectual disabilities more susceptible to stress than people without disabilities, but they additionally lack the ability to adequately cope with stressful situations (Schuengel and Janssen, 2006), which means it takes them longer to recover from stress. For example, a typical way for children or adults with developmental disabilities to cope with the feeling of stress is to seek comfort with an attachment figure, such as a parent, or a trusted significant other person, such as a caregiver. Comfort seeking may be difficult for people with intellectual or multiple disabilities, because they are often less securely attached or they lack the behaviors to seek comfort. In general, the experience of stress, coping with stress, attachment behaviors and disabilities seem to be closely related in this population (Janssen et al., 2002; Schuengel and Janssen, 2006; Schuengel et al., 2013; Giltaij et al., 2016).

The circadian rhythm of cortisol is often atypical in people with visual impairments, as this rhythm is influenced by light perception (Lockley et al., 2007). Sterkenburg (2008) showed that in people with intellectual disabilities and visual impairment the cortisol morning peak is lower and the evening cortisol values are higher than in people without disabilities. This may be related to the attachment problems that were described earlier, since Sterkenburg (2008) found that an attachment-based intervention, that is an intervention that first improves bonding between client and therapist before starting Applied Behavior Analysis, led to more typical cortisol patterns in people with intellectual disabilities and visual impairments. Contrarily, the cortisol curves of people with intellectual disabilities and congenital deafblindness were found to be quite normal in a small study by Bloeming-Wolbrink et al. (2012).

Not only people with intellectual and sensory disabilities, but also people with ASD may be more susceptible to stress. Though they show similar daily patterns of salivary cortisol levels as healthy controls, there is more variability in reactive stress levels as measured by cortisol levels among persons with ASD (Corbett et al., 2008). In people with ASD the magnitude of the initial stress reaction to novel stimuli is larger than in typically developing persons (Corbett et al., 2006) and they are also known to show a more prolonged cortisol response and slower recovery from (social) stressors than people without ASD (Corbett et al., 2012; Spratt et al., 2012).

ASD may not only make people more prone to stress, but stress may also elicit behaviors that are topographically similar to behaviors characteristic of ASD. ASD consists of two major components, social communication and interaction on the one hand, and stereotyped and repetitive behavior on the other. Both of these behavioral components may be affected by stress. For example, when feeling stressed or helpless a person might revert to stereotyped behaviors (Kraijer, 2004) or social withdrawal (Rubin et al., 2013), both of which are also symptoms of ASD (Frith, 2003; American Psychiatric Association, 2013). So, on the one hand, the presence of ASD may cause people to be more stressed in specific situations (Corbett et al., 2006). On the other hand, stress may lead to more ASD typical behaviors in people with sensory and intellectual disabilities, regardless of the actual presence of ASD. This complicated relationship between ASD symptoms and stress reactions is even more complex in persons with sensory and intellectual disabilities, as they are known to show ASD typical behaviors regardless of the presence of stress or ASD (Hoevenaars-van den Boom et al., 2009; De Vaan et al., 2013, 2016; Dammeyer, 2014; Jure et al., 2016; Probst and Borders, 2017).

The goal of the present study is to begin to clarify the complex relationship between stress and ASD in people with both sensory and intellectual disabilities. These persons are hypothesized to experience higher stress because they miss visual and auditory information, making situations more unpredictable, uncertain, and stressful (Dickerson and Kemeny, 2004; Corbett et al., 2006; Bloeming-Wolbrink et al., 2012). In these types of situations, the HPA-axis is activated and cortisol is released (Sapolsky et al., 2000, Simons et al., 2015). Despite the fact that cortisol can easily be sampled in saliva, there is still a knowledge gap on cortisol responses to stressful situations in our target group of people with sensory and intellectual disabilities. Additionally, although the target group has been studied with regard to salivary cortisol levels before, this was always done in single case studies or very small samples (e.g., Sterkenburg, 2008; Bloeming-Wolbrink et al., 2012; Nelson et al., 2013). The current study is the first to include a relatively large group of persons with sensory impairments and intellectual disability.

The sample size and the use of multilevel statistics makes the results also more robust to potential problems of missing data. Furthermore, our study is the first to relate the hormonal stress reactions to the behavioral characteristics of participants with sensory and intellectual disabilities with and without symptoms of ASD. The current study hopes to give more insight in the relationship between salivary cortisol levels and the expression of ASD characteristics in persons with multiple disabilities.

This study has two research questions. The first question focuses on whether the stress reaction differs in people with combined sensory and intellectual disabilities with and without symptoms of ASD. Based on the literature we expect that persons with combined sensory and intellectual disabilities and ASD will show a stronger stress reaction and a slower recovery from stress than persons with combined sensory and intellectual disabilities without symptoms of ASD. The second question focuses on whether the stress reaction is related to autism-typical behaviors in persons with combined sensory and intellectual disabilities, regardless of the presence of an ASD diagnosis.

We expect to find a positive relationship between stress reactivity and autistic behavior, as experiencing stress could lead to behaviors that are also typical for ASD. These behaviors will be assessed on both of the two major components of ASD typical behaviors as described in the DSM-5 (American Psychiatric Association, 2013), “stereotyped and repetitive behavior” and “social communication and interaction.”


MATERIALS AND METHODS


Participants

Participants were recruited in four residential facilities and three schools for people with combined sensory and intellectual disabilities. Participants were recruited by a contact person from each facility. The inclusion criteria were a moderate to profound intellectual disability combined with a visual impairment and an age between 5 and 55 years. Given the small total sample size it was decided to include both children and adults in the study as well as people who are deafblind. Information about visual impairments, auditory impairments and intellectual disabilities were retrieved directly from the participants' records kept at the facilities.

Sixty participants with combined sensory and intellectual disabilities were recruited for this study. In five cases legal representatives gave no consent to collect saliva, in four cases participants did not accept saliva sampling and in five cases not enough saliva was collected to analyze cortisol levels. Overall, saliva samples of 46 participants were included (a response rate of 77%).

Information about levels of intellectual, visual and auditory impairment and the number of males vs. females is shown in Table 1. The mean age of the 31 male and 15 female participants was 33.8 years (SD = 14.74, range 6–55). One third of the sample consisted of deafblind participants. Based on the number of ASD symptoms in the OASID instrument two groups were formed (for OASID see materials section). The no ASD group consisted of 22 persons (15 males) with a mean age of 35.7 (SD = 13.1), the ASD group consisted of 24 persons (16 males) with a mean age of 31.81 (SD = 16.2). Note that no formal total assessment common for the diagnosis of ASD was performed to confirm the presence of ASD. OASID was only used to experimentally divide the group in two.


Table 1. Biographic information of 46 participants with saliva samples.
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This study was approved by the local Committee on Research Involving Human Subjects and conformed to the Ethical Principles for Medical Research Involving Human Subjects of the World Medical Association declaration of Helsinki (World Medical Association, 2013). Because of ethical and legal requirements parents or legal representatives were asked for informed consent before the study started.



Observation of Autism in People With Sensory and Intellectual Disabilities

The presence of ASD symptoms was assessed using Observation of Autism in people with Sensory and Intellectual Disabilities (OASID) (De Vaan et al., 2016, 2018). OASID is an assessment tool consisting of a semi-structured play session. During the play session the experimenter played five tasks with the participants using toys and games. The session is adapted to each individual by taking into account the participant's intellectual disabilities, sensory impairments and communication skills. The assessment lasted between 30 and 60 min.

The assessment was recorded on video and observed and scored afterwards, using a 40 item questionnaire. Each item was scored on a Likert scale from 0 to 2, where a higher score corresponded with more autistic behaviors. Item scores were added to calculate two scale scores, based on the two main criteria for ASD as described in DSM-5 (American Psychiatric Association, 2013): “Social Interaction and Communication” and “Repetitive and Stereotyped behavior.” Scores on both scales were used to assess the presence of ASD according to the guidelines of OASID (De Vaan et al., 2018).

OASID was found to be both a valid and reliable measurement tool to assess ASD symptoms in persons with a combination of intellectual disabilities and sensory impairments (De Vaan et al., 2016, 2018). In this study OASID was used to assess the presence of ASD symptoms, not to diagnose ASD. Though OASID was designed as a non-stressful measurement, it might be stressful for participants nevertheless, especially because of the unfamiliar researcher who served as the administrator. Therefore, the OASID play session was used as a potential stressor for the cortisol measure.



Cortisol

Levels of physiological stress were determined using cortisol measurements in saliva, following the protocol of Bloeming-Wolbrink et al. (2012). Saliva was collected using Salivettes, cotton rolls that were used to swab the participant's mouth. Saliva sampling was done by a familiar caregiver of the participant who was instructed on the procedures by letter and video. Caregivers were instructed to wear medical gloves in order to keep the cotton rolls sterile. The salivettes were stored in a fridge immediately after sampling, and frozen within a few days after sampling at −20°C until further analysis. Salivary cortisol was measured by the University Medical Center in Utrecht, the Netherlands, and was measured without extraction using an in house competitive radioimmunoassay employing a polyclonal anti-cortisol antibody (K7348). [1,2-3H(N)]-Hydrocortisone (PerkinElmer NET396250UC) was used as a tracer. The lower limit of detection was 1.0 nmol/l and inter- and intra-assay variations were below 10%.

Saliva was collected six times, three times on the OASID test day, and three times on a control day. Caregivers were instructed that the participants could not eat, drink (except water if necessary) or brush their teeth an hour before the saliva samples were taken (see also Bloeming-Wolbrink et al., 2012). On the test day, saliva samples were taken before the beginning of the OASID assessment (prestressor, T1), 35 min after the beginning of OASID (stress reaction, T2) and 75 min after the beginning of OASID; which is 35 min after the end of OASID (the average duration of OASID is 40 min - recovery, T3). A cortisol reaction is visible in saliva around 25 min after the stressor, although inter- individual differences exist. To take this inter-individual variation into account, the samples were taken 35 min after the end of the stressor. On the control day, saliva samples were taken at the same times as on the test day to assess the cortisol pattern during a standard day. To control for the cortisol awakening response (see Lovallo, 1997), all the OASID assessments were done after 11.00 A.M. For 29 participants all six samples were analyzed, for 5 participants there was one missing sample, for 4 participants there were two, for 6 participants there were three, for one participant there were four and for one participant there were five missing samples. The missing samples were not clearly related to a single moment of sampling.



Procedure

After written consent was given, the OASID assessment was planned and caregivers were informed about the procedure. They were asked to be present during the assessment and to perform the saliva sampling. For the comfort of the participant, we chose to let familiar caregivers perform the saliva sampling instead of doing this ourselves as unfamiliar researchers. Before the assessment, the caregivers received information about the protocol in text and video, with instructions for saliva sampling. They also received all of the necessary materials, including medical gloves and salivettes, with some additional salivettes for practice. They were given the opportunity to ask questions about this procedure to the first author. The OASID assessment was performed and the saliva samples were taken. Saliva samples on the control day were taken at the exact same times as on the test day. This control day was before or after the test day and the same procedure was followed for collecting and storing cortisol. Saliva samples of all participants were stored in a freezer until analysis.

In the current study, an assessment session with an unfamiliar researcher served as the stressor. This session is a novel situation performed by an unfamiliar psychologist and includes social evaluation, and thus is potentially stressful, especially for participants with ASD (Dickerson and Kemeny, 2004). Although there was some variation in the materials used during the assessment with OASID, the content and duration (average duration 40 min) of the assessment were overall the same for all participants. The stress reactions were assessed by studying cortisol levels during and after the assessment and were compared with similar measures taken on a typical day to correct for individual variation in salivary cortisol.



Statistical Analyses

The results were analyzed with mixed-model (multilevel) designs. First, all variables were checked for outliers (>3 SD difference from the mean). One outlier was detected for the cortisol measurements on the OASID test day, and four outliers for the cortisol measurements on the control day. Since an advantage of multilevel analyses is its robustness for missing data, these outliers were removed before analysis (Tabachnik and Fidell, 2007). All residuals were normally distributed.

To test whether the cortisol response to OASID differed between people with few and many ASD symptoms, two longitudinal regression analyses were performed using mixed-model (multilevel) designs. One analysis aimed to test the difference between people with few and many ASD symptoms, and the other analysis aimed to test whether the continuous scales of “Social interaction and communication” and “Repetitive and stereotyped behavior” were able to predict the people's cortisol response to the administration of OASID.

In these analyses, the three repeated cortisol measures (T1-T3) were used at Level 1 and nested within the participants at Level 2. To examine whether the nested structure was required, the intraclass correlation (ICC) was calculated using a null model for the area under the curve (AUC). The ICC for children's cortisol AUC measure was 0.7772, indicating that 77.72% of the variability in cortisol responses to the OASID was associated with differences between participants, meaning that multilevel analyses were applicable.

Thereafter, a build-up strategy was followed in which variables were added one-by-one to the model with random intercept (allowing the intercept of the regression line to vary per participant). After adding each variable, the change in deviance on the −2 log likelihood ratio scale after generalized least square estimations was assessed. Variables that did not improve the model, by significantly reducing the deviance, were excluded. Time (considered as a random factor, allowing the slope of the regression line to vary per participant) and quadratic time (to indicate a cortisol response to OASID) were entered into the model first.

Secondly, the confounders were entered into the time models. The following confounders were taken into account separately: all three cortisol measurements on the control day, sex, age, level of visual and auditory impairments, level of intellectual disability and time of the day that the OASID took place. Lastly, the predictors and the interactions between the predictors and time were entered into the model. To test whether cortisol response to OASID differed between people with few and many symptoms of ASD, the first multilevel model contained the predictor few or many ASD symptoms. To test whether the continuous scales of OASID, regardless of the presence of few or many ASD symptoms, were able to predict the participant's cortisol response to OASID, the second multilevel model contained the predictors “Social interaction and communication” and “Repetitive and stereotyped behavior” instead of the number of ASD symptoms.




RESULTS


Differences in Cortisol Levels Between Participants With Few and Many Symptoms of ASD

Two groups were created based on OASID scores, no or few ASD symptoms (n = 22) and many ASD symptoms (n = 24). The latter group consisted of participants with mild, severe, and profound numbers of symptoms according to the OASID Manual (De Vaan et al., 2019). The mean cortisol level in nmol/l for each group and the moment of measurement is provided in Table 2. Independent samples T-tests revealed no differences in cortisol levels between the groups with few and many ASD symptoms for any of the cortisol measures on both the test and the control day. Also within groups no differences were found on cortisol levels between the different measurement times.


Table 2. Mean cortisol levels in nmol/l for participants with and without ASD.
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Multilevel analyses were performed to assess the effect of ASD on the cortisol response to the OASID administration. Table 3 represents the best fitting multilevel model. The predictors time and time quadratic were not significant, indicating that the OASID did not provoke a significant cortisol response for the whole group. Furthermore, the dummy indicating whether people had few or many ASD symptoms, was not significant. This indicates that the cortisol response levels of people with few and many ASD symptoms were similar to the assessment, so with no significant cortisol responses to the stressor administration of OASID. The cortisol measurements on the control day significantly predicted the matched cortisol responses to the day OASID was administered. Higher cortisol concentrations on the control day predicted higher cortisol concentrations on the OASID test day.


Table 3. Best fitting multilevel model studying the effect of ASD on cortisol response.
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Cortisol Responses and Relations With Autistic Behavior

Another multilevel analysis was performed to assess how cortisol responses related to autistic behavior. Instead of dichotomizing the ASD diagnosis, the total scores on the two scales of OASID, “Social interaction and communication” and “Repetitive and stereotyped behavior,” were used. Table 4 represents the best fitting multilevel model predicting the cortisol response after administering OASID with the scores on the two OASID scales. More repetitive and stereotyped behavior during OASID administration significantly predicted higher cortisol concentrations on the OASID test day, after controlling for cortisol concentrations on the control day. No such relationship was found for the other ASD behavioral aspect, “Social interaction and communication.” Lastly, higher cortisol concentrations on the control day significantly predicted higher cortisol concentrations on the OASID test day.


Table 4. Best fitting multilevel model studying the association between ASD symptoms measured with OASID scales and cortisol response.
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DISCUSSION

The current study investigated whether cortisol responses to a stressor are related to ASD symptoms in people who have sensory impairments in combination with intellectual disabilities. Both people with ASD (Corbett et al., 2006; Bloeming-Wolbrink et al., 2012) and people with sensory and intellectual disabilities (Schuengel and Janssen, 2006) are more prone to experiencing stress in novel, unpredictable and uncontrollable situations. However, it is unknown what the additional effect of ASD symptoms is on stress levels when a person has these multiple disabilities. In addition, this study explored the relationship between salivary cortisol levels and the behavioral characteristics of ASD in this target population.

No differences in cortisol levels or cortisol responses were found between participants with few and many ASD symptoms, but a higher cortisol response was found to be related to more stereotyped and repetitive behaviors, one of the core characteristics of ASD.

Our multilevel analyses further confirmed the preliminary findings that cortisol levels did not differ between groups or moment of testing, as neither the assessment with OASID nor the presence of ASD predicted cortisol levels. The only significant predictor of cortisol levels on the OASID test day was the cortisol level on the control day. Baseline cortisol levels can vary between persons (Smyth et al., 1997; Bartels et al., 2003). This individual variation in salivary cortisol levels was the only significant predictor for salivary cortisol levels on an OASID test day. Neither the presence of many ASD symptoms, nor the assessment of OASID itself, was related to higher cortisol levels.

Possibly, OASID was too mild of a stressor for any of the participants to show stress reactions in the first place. We chose the administration of the OASID assessment as a stressor. However, OASID did not cause cortisol reactivity in either group, nor in the group as a whole. Neither of the groups showed a cortisol response to OASID, which could be the cause of not finding any differences between the groups on cortisol reactivity. Though the assessment was never designed to produce stress, in fact, precautions were taken to prevent stress (De Vaan et al., 2016), we still expected the session to be stressful to some extent. For example, because of the social evaluative aspects of the administration (Dickerson and Kemeny, 2004) and the fact that the session was with an unfamiliar researcher in an unfamiliar setting. The fact that OASID was not found to be stressful for participants could be seen as a limitation of this study because the intended stressor did not appear to be stressful. On a more positive note, this finding shows that OASID can measure symptoms of autism without producing physiological stress and that the precautions taken to prevent stress may have been successful.

In the second part of this study, we assessed if any of the behavioral aspects typical for ASD were related to stress. One behavioral domain of ASD, namely “stereotyped and repetitive behavior” was correlated with cortisol concentrations on the OASID test day, while controlling for cortisol concentrations of the control day. It is known that stress or anxiety can lead to stereotyped behavior (Leekam et al., 2011; Rodgers et al., 2012) but also that specific movements such as body rocking could be a possible way to cope with stress (Bloeming-Wolbrink et al., 2012). At the moment it is, given the design used in the current study, impossible to determine any causal relation between repetitive and stereotyped behavior and cortisol responses. We can only verify a correlation between both variables. The other aspect of ASD, “social interaction and communication,” was unrelated to cortisol levels. Although stress can lead to social withdrawal (Rubin et al., 2013) and negative feelings as a result of social evaluation may lead to stress (Dickerson and Kemeny, 2004), our data did not find an association between social behaviors and cortisol responses.

This study has some limitations. All six cortisol samples could only be analyzed for 29 participants. For the remaining 17 participants the number of missing measurements ranged from 1 to 5. For nine participants there were no usable cortisol samples, so their data were not included in the analyses. This shows that it was rather difficult to collect saliva in this target population. Missing values were caused by too little saliva and by the participants refusing to provide any saliva. Some participants did not accept the cotton swab in their mouths for more than a few seconds or did not accept it at all. Though multilevel analyses are robust against missing data, and we were still able study a relatively large group of 46 persons, the amount of missing cortisol samples represents a limitation.

Because our sample consisted of people with a moderate to profound intellectual disability (IQ < 50), combined with additional sensory impairments, there were only limited possibilities to communicate with them. For instance, to explain the intention of the saliva swab, and to persuade them to produce saliva. Though sampling of salivary cortisol is described as non-invasive and stress- free (Levine et al., 2007), this may not have been so for our study population. In fact, perhaps the persons that refused saliva sampling were stressed and only the non-stressed persons were therefore included in our study.

Another possible reason for the fact that we could not extract enough saliva might be due to staff not using the salivettes correctly. For reasons of comfort, the saliva sampling was done by familiar caregivers of the participant. However, these caregivers had no experience or expertise with saliva sampling. They received instructions on how to collect saliva by video and text, but they were not trained in person in sampling saliva. In order to increase the sampling success in future studies, it would be recommendable to give more training to the persons collecting saliva, or have the saliva collected by a more experienced researcher in the presence of a familiar caregiver. Despite these difficulties in collecting saliva in this multiple disabled population, we still believe it to be the best method to measure cortisol levels in this group. Cortisol can also be measured through blood sampling, but this is painful, expensive and requires medical staff (Levine et al., 2007). Other stress measures such as heart rate or skin conductance [see Meehan et al., 2002) require equipment to be placed on the body, which participants with multiple disabilities may not understand and reject. More recently a non-intrusive way of measuring skin conductance has, especially for persons with a visual and intellectual disability, been developed by Frederiks et al. (2015, 2019)]. This system was however not available at start of the current study. Finally, the communication difficulties of this population make it challenging if not impossible to validly use self-report scales to assess stress levels. Hence, salivary cortisol was the best way to measure cortisol responses in this target group at the time the study was done.

The current study revealed no differences in cortisol levels between people with few and many ASD symptoms and with a combination of sensory and intellectual disabilities. This implies that additional ASD symptoms does not lead to higher cortisol responses, and perhaps more stress, in these persons with multiply disabilities. We did however find stereotyped and repetitive behaviors were related to cortisol responses on OASID. Clinicians should take this into account when treating persons with multiple disabilities that show stereotyped behaviors, especially as this may be a self-regulating process of coping with experienced stress (Bloeming-Wolbrink et al., 2012). Stereotyped behavior in this sense is then a good warning signal for stress and treatment could then be focused on the reduction of stress instead of on reducing the stereotyped behaviors. This finding could also have strong implications for diagnosing ASD in this group. The observation of ASD typical behaviors such as stereotyped movements is not necessarily indicative of ASD but could be a symptom of stress. This is in line with earlier studies that have shown that in this target group the biggest differences between persons with and without ASD is on the social and communicative domain (Hoevenaars-van den Boom et al., 2009; De Vaan et al., 2016, 2018).



CONCLUSION

This study did not reveal differences in cortisol responses between participants with few and many ASD symptoms, but it has revealed a relationship between cortisol and a behavioral characteristic that is related to ASD, stereotyped and repetitive behavior. The OASID assessment did not provoke rises in cortisol concentrations in participants of this study. This could imply that OASID was not stressful and may be used without problems as an instrument in the assessment of ASD. At the same time, the results indicate that OASID cannot be used as an experimental stressor in future research. In order to compare cortisol responses in people with and without ASD, future studies should look at other ecologically relevant and ethically acceptable situations, occurring naturally, that are potentially more stressful events, such as medical examinations, visits to the dentist, or vaccinations. Finally, the collection of saliva in order to measure cortisol was challenging in this population. Nonetheless, we recommend this procedure over alternative stress measures, provided that the staff is well-trained in sampling saliva, to ensure comfortable sampling while preventing high numbers of missing values.
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Objectives: Many older adults with visual impairment also have significant hearing loss. The aim was to investigate the effectiveness of a newly developed Dual Sensory Loss (DSL) protocol on communication and wellbeing of older persons with DSL and their communication partners (e.g., spouse or child) in the Netherlands and Belgium.

Methods: Participants (N = 131) and their communication partners (n = 113) were randomized in the “DSL-protocol” intervention group or a waiting-list control group. The intervention took 3 to 5 weeks. Occupational therapists focused on optimal use of hearing aids, home-environment modifications and effective communication strategies. The primary outcome was the Communication Strategies domain of the Communication Profile for the Hearing Impaired (CPHI). Secondary outcomes measured in participants were the Low Vision Quality Of Life Adjustment subscale, the Center for Epidemiological Studies - Depression Scale, De Jong Gierveld Loneliness Scale and the Fatigue Assessment Scale. The Hearing Handicap and Disability Inventory (HHDI) - Reaction of Others subscale and the Care-related Quality of Life - 7 Dimensions was measured in communication partners. Measurements were taken at baseline and 3-month follow-up. Linear mixed models (LMM) were used to analyze effects between groups over time for every outcome measure.

Results: Intention-to-treat analyses showed a significant effect of the DSL-protocol on the use of verbal strategies (effect size SMD = 0.60, 95% CI: 0.25 to 0.95) in favor of the control group, however, this effect was non-significant after adjustment for confounding. Effect sizes of other outcomes varied between −0.23 [−0.57, 0.12] and 0.30 [−0.05, 0.64]. The LMM showed a significant effect on the HHDI-Reaction of others scale in favor of communication partners in the treatment group, however, the effect did not remain significant at a 0.01 significance level and the effect size was very small and non-significant 0.12, 95% CI [−0.27 to 0.51]. Adjusted analyses did not reveal treatment effects.

Conclusion: The DSL-protocol did not clearly contribute to the enhancement of communication and wellbeing in DSL-patients. Possible reasons for the lack of effects are OTs not being comfortable giving advice on communication and psychosocial issues or the short-term treatment and follow-up period. Further study is warranted to find out how the protocol may be adapted or whether it is necessary to involve mental healthcare professionals.

Clinical Trial Registration: www.ClinicalTrials.gov, identifier NTR2843.

Keywords: vision disorders, hearing disorders, deaf-blind disorders, dual sensory impairment, communication, quality of life, aged, communication partner


INTRODUCTION

Communication and social interaction are important for everyone. Proper hearing and vision are essential for effective communication. However, among older adults, vision loss, hearing loss and also DSL are relatively common (Schneider et al., 2012; Vreeken et al., 2014; Guthrie et al., 2016). Age-related hearing loss significantly reduces speech discrimination ability. Use of visual cues such as seeing the speaker’s face and interpretation of gestures improves speech perception substantially. In case of DSL, however, visual impairment may significantly hamper speech-reading ability of patients involved (Dickinson and Taylor, 2011; Morris et al., 2012). Missing out on both audiological as well as visual information exacerbates communication difficulties and social interaction (Jang et al., 2002). This may result in loneliness, social isolation, dependence, and in turn, may lead to reduced quality of life and social participation (Crews and Campbell, 2004; Heine and Browning, 2004; Kiely et al., 2013; McMahon et al., 2017; Jaiswal et al., 2018). Studies have shown associations between DSL and loneliness (Savikko et al., 2005) or depression (Huang et al., 2010; Yamada et al., 2014). Also, DSL-patients are more prone to experience a breakdown in communication, which is known to evoke negative feelings such as anger and frustration (Heine and Browning, 2004). In addition, persistent fatigue takes a considerable toll on DSL-patients. Due to the intense concentration required during listening and seeing, the effort needed for communication in daily life consumes energy and exerts on physical strength (Heine and Browning, 2004; Yamada et al., 2014).

Despite the well-known positive effects of hearing aids (HA) (Ciorba et al., 2012), amplification is often not sufficient to optimize communication in daily life listening situations, such as in group conversations or when there is background noise. In addition to HA fitting, communication strategies such as reducing background noise, lip reading and verbal or non-verbal strategies, may further improve communication. In audiological rehabilitation, there are communication protocols which aim to teach patients with hearing impairment to use adequate communication strategies (Hickson and Worrall, 2003; Chisolm et al., 2004; Kramer et al., 2005). However, often audiological en vision rehabilitation services are delivered separately. Moreover, audiological services usually do not take concurrent vision impairment into account and researchers explicitly exclude patients with DSL (Chisolm et al., 2004).

There are a few initiatives reported in the literature to integrate healthcare for older adults with DSL (McMahon et al., 2017; Roets-Merken et al., 2018). McMahon et al. (2017) performed an audiological screening of older adults with low vision and provided education and rehabilitation to those with hearing loss who did not own or did not regularly use hearing aids. However, the hearing handicap did not differ between persons seeking help and those not seeking help by a hearing aid provider. Roets-Merken et al. (2018) developed a nurse-supported self-management program for older adults with DSL in long-term care homes. The self-management program affected the domain ‘instrumental activities of daily living’ of social participation; however, the other outcomes showed no effect of the program. Problems in communication do not only affect the DSL-patient, they affect everyone with whom the patient communicates on a regular basis and can develop into so-called third-party disability (Hickson et al., 2007). In the audiological literature, a communication partner is defined as a person with whom an important and regular relationship is maintained, i.e., a person who frequently interacts with the person with hearing loss. The communication partner is often the spouse or partner, but can also be a child, friend, or neighbor (Kamil and Lin, 2015). Communication-partners play an important role in overcoming communication problems. However, communication partners are often unaware of the difficulties experienced by the DSL-patient (Heine et al., 2002). Research has shown that involvement of communication partners in rehabilitation increases awareness, receptiveness and motivation for making adaptations in attitudes and behavior (Hallam et al., 2008; Manchaiah et al., 2013).

In this study, a comprehensive DSL-protocol was developed and applied by occupational therapists (OT) working in low vision services in the Netherlands and Belgium (Vreeken et al., 2013). The main objective of the DSL-protocol is to increase communication ability and to improve wellbeing among persons with DSL. The protocol offers guidance to OTs to focus on optimal use of remaining vision and hearing with HAs and assistive devices, on home-environment modifications, and on the use of effective communication strategies. The DSL-protocol proved to be beneficial regarding HA utilization, but only in a subgroup of patients who experienced difficulties with their HAs; no significant overall effect on HA use was found (Vreeken et al., 2015). The main objective of the present study was to evaluate the effectiveness of the DSL-protocol on communication of DSL-patients. Secondary aims were to investigate the effectiveness of the protocol on wellbeing of patients and communication partners, and also the partners’ attitudes toward hearing loss.



MATERIALS AND METHODS


Research Design

A randomized controlled trial was conducted to examine the effectiveness of the DSL-protocol by comparing the outcomes of the intervention group to a waiting-list control group. All participants had completed regular low vision and audiological services. The trial was performed in 2013 in regional centers of three multidisciplinary low vision services in The Netherlands and Belgium (Flanders). For practical reasons, randomization was stratified per OT’s area of practice (eight strata), to ensure equal distribution of participants in each of these areas. Data were collected in structured face-to-face interviews at the participants’ homes by trained research assistants at baseline and at 3 months follow-up. After completion of baseline measurements, an independent researcher not involved in the trial assigned participants in blocks of two to each stratum using randomization software. Participants were informed about their allocation by regular mail. Participants were not masked. The research assistants who performed the outcome assessments were masked regarding group allocation (participants were asked by the research assistant to conceal allocation at follow-up), as was the investigator performing the data analyses. OTs were only notified which participants they had to offer treatment according to the DSL-protocol. To avoid contamination, OTs were neither aware which participants were in the control group, nor did they have any contact with them. Participants in the control group were offered treatment after completion of the follow-up measurement.



Intervention

The DSL-protocol consisted of a comprehensive handbook with background information and a checklist with exercises. OTs who had received a 1-day training, delivered the DSL-protocol to participants with DSL and their communication partners in three to five weekly sessions at the participant’s home. The protocol consisted of: (1) optimal use of HAs; (2) use of assistive devices and adaptations to the living environment; and (3) coping with DSL and use of effective communication strategies. The third part of the DSL-protocol was based on the home education program for older adults with hearing impairment developed by Kramer et al. (2005). It aims to raise awareness of communication problems between patient and partner and addresses adequate coping, including the use of effective communication strategies in order to enhance communication. Examples of communication strategies are: reducing background noise, shortening the distance to the communication partner and reducing glare, or conversational strategies such as explanation of sensory impairments to the communication partner, use of clarification or repetition of requests, and asking the communication partner to speak slowly or to articulate well.

Occupational therapists showed participants and/or their communication partners a short film which presented staged cases of effective and ineffective behaviors of both a hearing impaired person and the communication partner(s) and showed how use of effective communication strategies could improve communication (Kramer, 2008). Based on this short film, OTs discussed coping behaviors and communication strategies with participants and their communication partners. In addition, they gave a large-print hand-out to the participant and communication partners with suggestions on how to improve communication. Furthermore, the OTs discussed relevant issues concerning coping with DSL such as an individual’s energy balance, fatigue and peer support. More details of the DSL-protocol are described elsewhere (Vreeken et al., 2013).



Sample Size and Ethical Review

Participants were recruited through low vision services in the Netherlands and Belgium. Inclusion criteria with respect to vision corresponded to the eligibility requirements for low vision services. Criteria for eligibility for low vision services are described in the guideline “Vision disorders, rehabilitation and referral” of the Dutch Society of Ophthalmology (NOG) (Van Rens et al., 2011) and include: (1) visual acuity < 0.30 logMAR (20/40 Snellen notation), and/or; (2) visual field < 30° around the central fixation point, and/or; (3) other severe visual field defects (i.e., hemianopia or cortical visual impairment), and/or; (4) visual acuity < 0.50 and an evident request for help because of limitations in activities of daily living (ADL) for which options in regular ophthalmic practice are not adequate, such as contrast sensitivity or glare.

Following a prior screening study in patients from these services (N = 1396) (Vreeken et al., 2014); patients were invited to participate in the trial if they were aged 50 years or older with self-reported hearing disability and in possession of HAs (mean pure tone thresholds at 1000, 2000 and 4000 Hz > 35 dB in the Netherlands, and >40 dB in Belgium). Patients without HAs were not invited to participate in the trial, i.e., due to time constraints it was not possible to wait for patients to have their HAs fitted and include them in the trial; the HA trial period usually takes months. Exclusion criteria were cognitive deficits, deafness and insufficient knowledge of the Dutch language. Potential participants received a comprehensive information letter and all participants signed informed consent before the start of the trial. In addition, participants were instructed to invite a communication partner to also participate in the study.

The sample size was based on expected progress on the primary outcome, which is the Communication Strategies subscale of the Communication Profile of the Hearing Impaired (CPHI) (Mokkink et al., 2010). It was estimated that 62 participants per arm were needed, when adjustment for clustering by eight strata and a 20% dropout rate were taken into account. This way a statistical power of 0.80 with an alpha of 0.05 (two-sided) was achieved and a relevant difference of 0.5 (Kramer et al., 2005) could be detected between arms.

The study was approved by the Medical ethical review committee of the VU University Medical Center (Amsterdam University Medical Centers) in the Netherlands and the Ethical Committee of University Hospitals UZ/KU Leuven in Belgium and conducted according to the principles of the Declaration of Helsinki. More details of the trial protocol are described elsewhere (Vreeken et al., 2013; Netherlands Trial Register, identifier: NTR2843).



Measurements

Several standardized questionnaires were administered during the interviews at baseline and at 3 months follow-up. Measurements included main and secondary outcomes as well as other participant and health characteristics. During the interviews with the participant and at both time-points, communication partners were asked to fill out a paper-and-pencil questionnaire.


Participant and Communication Partner Characteristics

Background information of participants (including socio-demographic, vision, hearing and health characteristics) and communication partners (demographic characteristics) was collected as well as information on their relationship.

Data on the visual impairment included: decimal visual acuity which was extracted from the patient files from low vision rehabilitation centers, a question on self-reported visual disability from the National Eye Institute Visual Functioning Questionnaire (NEI VFQ-25), with response options ranging from excellent eyesight with both eyes to complete blindness (Mangione et al., 2001), self-reported ability to read newspaper headlines (yes or no), and the ‘Basic Aspects scale’ from the Dutch version Low Vision Quality of Life questionnaire (LVQOL) (Wolffsohn and Cochrane, 2000; van Nispen et al., 2010, 2011). The latter was rated as a summed score over five items with 6-point Likert response options (‘no’ to ‘not able’) about problems with seeing moving objects, eyes getting tired, watching television, glare and getting the right amount of light. The summed score was converted to a score between 0 and 100, with higher scores indicating more problems with basic aspects of vision.

Self-reported hearing disability was administered in the screening phase prior to the trial using three questions on situational hearing: ‘Can you follow a conversation with three to four people, without a HA?,’ ‘Can you follow a conversation with one person, without a HA?,’ and ‘Can you use a standard telephone?’ Weighted scores of the response options per item were “yes, without difficulty (1), yes, with slight difficulty (4), yes, with great difficulty (5), no, not able to (7),” which were summed into a total score between 3 and 21, with higher scores indicating more self-reported hearing loss (Smits et al., 2006; Vreeken et al., 2014).

Speech recognition in noise was assessed with Nationale Hoortest [NHT; National Hearing Test] (2004) which was installed on a laptop computer and performed with headphones1. The test presents three-digit sequences in a speech-spectrum noise background. The test was administered using an adaptive procedure. The signal-to-noise ratio (SNR) at which 50% of the digit sequences was recognized correctly is further referred to as the threshold. To categorize the hearing status of the participants, we used the categorization as proposed by Smits et al. (2006). Respondents with thresholds ≤−5.5 dB SNR were considered as having ‘good hearing,’ those with thresholds between −5.5 and −2.8 dB were considered having insufficient hearing and those with a poor hearing had thresholds >−2.8 dB SNR (Smits and Houtgast, 2005).

Comorbidity included the presence of seven most common somatic condition groups of chronic diseases: asthma or chronic obstructive pulmonary disease; cardiac disease; peripheral arterial disease; diabetes mellitus; cerebrovascular accident or stroke; osteoarthritis and rheumatoid arthritis and cancer.

Health-related quality of life/health status was measured with the generic self-report ‘utility’ questionnaire EQ-5D (Rabin and Charro, 2001). It assesses self-reported problems in five dimensions and at three levels each (no problems, some problems, a lot of problems): mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Utility scores are usually between 0 ‘death’ and 1 ‘perfect health.’ Scores below zero indicate a health state worse than death.



Primary Outcome Measure

The 35-item Dutch version of the CPHI consists of two domains: ‘Communication strategies’ and ‘Personal adjustment.’ The Communication Strategies domain of the CPHI assesses coping behavior in communicative situations related to hearing impairment and was considered the primary outcome of this study (Mokkink et al., 2010). This domain includes three subscales: Maladaptive Behaviors, Verbal Strategies, and Non-verbal Strategies. For all items of the CPHI, 5-point Likert scales are used which are divided by the number of items for every subscale. Mean scores are between 1 and 5, with lower scores indicating more problems.



Secondary Outcome Measures in DSL-Patients

Personal adjustment to hearing loss was measured with the Personal Adjustment domain of the CPHI. This domain investigates the feelings, attitudes and self-image which affect interpersonal relationships and is divided into the subscales: Self-acceptance, Acceptance of Loss, and Stress and Withdrawal. Similar to the Communication Strategies subscale, mean scores are between 1 and 5, with lower scores indicating more problems.

The ‘Adjustment’ subscale of the LVQOL (Wolffsohn and Cochrane, 2000; van Nispen et al., 2010, 2011) was used to measure adjustment to vision loss, i.e., understanding of the eye condition, feelings of unhappiness or frustration and restrictions in visiting friends or family.’ The summed score over these four items with 6-point Likert response options was converted to a score between 0 and 100, with higher scores indicating more adjustment problems.

Depressive symptoms were measured with the Center for Epidemiological Studies - Depression Scale (CES-D) (Radloff, 1977) which consists of 20 items on depressive symptomatology experienced in the past week. Summed scores are between 0 and 60, where higher scores indicate more symptomatology and scores of 16 or higher indicate clinically significant depressive symptoms.

Feelings of loneliness, defined as social loneliness (discrepancy between the number of desired and actual social contacts) and emotional loneliness (quality of social contacts) were measured with the 11-item De Jong Gierveld Loneliness Scale (De Jong Gierveld and van Tilburg, 1999). In addition to a total score between 0 and 11, six items on emotional loneliness (scores 0–6) and five items on social loneliness (scores 0–5) were summed to calculate separate subscales, with higher scores indicating more loneliness.

The 10-item Fatigue Assessment Scale (FAS) was used to measure severity of fatigue (Michielsen et al., 2003, 2004). Summed scores on every 5-point Likert scaled item were between 10 and 50, with higher scores indicating more severe fatigue.



Secondary Outcomes in Communication Partners

Attitudes of communication partners toward the hearing impaired participant were assessed using the 10-item Hearing Handicap and Disability Inventory (HHDI) ‘Reactions of Others’ subscale (van den Brink, 1995; Kramer et al., 2005). It has 4-point Likert type scales which sum up to scores between 0 and 30, with higher scores indicating more problematic attitudes.

The well-being of communication partners of DSL-patients was evaluated with the Care-related Quality of Life - 7 Dimensions (CarerQol-7D) (Brouwer et al., 2006). The instrument assesses seven dimensions of caregiver burden, indicating ‘no,’ ‘some’ or ‘a lot of’ relational problems, mental health problems, problems combining daily activities with care, financial problems, physical health problems, fulfillment from caregiving and support with lending care. Dutch utility tariffs were used which offer weighted summary scores between 0 for the ‘worst’ and 100 for the ‘best’ caregiving situation (Hoefman et al., 2013).




Data Preparation and Statistical Analyses

To prepare for data analysis, variables with skewed distributions were transformed using logarithmic (Ln) and square root transformations. In case of one or two missing items on the CES-D questionnaire, the missing value was replaced by the item-mean (the mean score on that item for all participants who completed that item) to be able to calculate the sum score and increase power (Bono et al., 2007).

Linear mixed models (LMM) were used to estimate treatment effects. Instead of using imputation techniques or deleting data as in complete case analyses, LMM allows inclusion of all data at baseline and follow-up (including data from participants who only have one measurement) which benefits the preciseness of the estimates. Beunckens et al. (2005) have shown that these ‘direct likelihood’ methods perform better with regard to outcome estimation in trials than other methods where data are imputed or deleted. Although we do report a baseline imbalance once, it was assumed in the LMMs that participants in both groups came from the same source population and that the means and variances were similar between groups. Therefore, we estimated one mean baseline score from which changes were calculated between groups over time for every outcome. The significance level was set at 0.05 (two-sided), however, since we performed multiple tests, we checked whether any effect found would hold at the 0.01 significance level. The initial analyses were performed according to the intention-to-treat (ITT) principle including all participants in the analyses as allocated. Effect sizes were estimated for the ITT analyses by calculating the standardized mean difference and 95% confidence intervals (CI) for every outcome (Morris, 2008) based on the crude baseline and follow-up mean differences and baseline standard deviations for every outcome. Effect sizes of 0.2 were considered to be small, 0.5 medium and 0.8 large (Cohen, 1988). In addition, analyses were performed with adjustment for gender and age and for other potential confounders (i.e., when a baseline difference between groups was found). Differential analyses were performed for age and gender to detect subgroup effects. For the secondary per-protocol analyses, participants who did not receive the intervention as assigned were excluded. Analyses were performed using SPSS 20 for Windows.




RESULTS


Participants

Of the 228 eligible DSL-patients, 131 (57.5%) agreed to participate. The participant flow through the study is presented in Figure 1. Participants were randomly allocated to the intervention group (N = 64) or control group (N = 67). However, for several reasons, 12 participants allocated to the intervention group did not receive treatment. The median period between end of treatment and follow-up measurement was 49.5 days (interquartile range 32–69).


[image: image]

FIGURE 1. Flow of participants in the study comparing the DSL-protocol versus a waiting-list. ∗Participants who performed baseline measurements were included in the intention-to-treat analysis. Assuming they were missing at random, participants who discontinued during the study were kept in the analysis. In the per-protocol analysis, participants in the intervention group who did not receive the intervention as assigned were excluded from the analyses. § There were no significant differences between participants with complete and incomplete data.


Table 1 presents the baseline characteristics of the study population. Half of the participants were female and had a mean age of 82 years. More than half of the participants lived alone as opposed to living together with a partner. Almost half of the sample had moderate to severe visual impairment in combination with poor hearing, whereas others had milder forms of functional loss in one or both senses. At baseline, significant differences between groups were found for gender, health-related quality of life and loneliness. There were relatively more women in the intervention group and their health-related quality of life was better compared to controls. In addition, a baseline imbalance was found on the loneliness scale, where the intervention group reported to be less lonely [mean 2.80 (SD 2.90)] compared to controls [mean 3.67 (SD 2.73); p = 0.035]. However, no significant baseline imbalances were found on the two loneliness subscales between trial arms.


TABLE 1. Baseline characteristics.

[image: Table 1]
Table 2 presents baseline characteristics of the communication partners. For four participants, baseline and follow-up questionnaires were filled out by different communication partners; they were analyzed separately. In total, data was collected from 113 communication partners (baseline n = 103; DSL n = 52; control n = 48), follow-up (n = 84; DSL n = 43; control n = 41). For three baseline questionnaires the corresponding participant was missing and therefore the allocation was unknown, however, their baseline data were included in the analyses. Half of the communication partners were the spouse, and approximately one third were the child of the participant. More than half were living together with the participant and most communication partners were women. There were no baseline imbalances on the demographic characteristics or outcome measures between trial arms. At baseline, the attitude and wellbeing of communication partners as measured with the HHDI and CarerQol-7D seemed adequate.


TABLE 2. Main characteristics of communication partners at baseline.
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Treatment Effects

Intention-to-treat analyses showed an effect on CPHI – Verbal strategies in favor of the control group, which did not remain significant after adjustment for (age, sex and) health-status. No statistically significant effects of the DSL-protocol were found in none of communication or wellbeing outcomes compared to waiting-list controls in the patient sample (Table 3). Per protocol analyses showed similar results (data not shown). The DSL-protocol showed a significant positive effect on attitudes of communication partners compared to wait-list controls as measured with the ‘HHDI Reactions of Others’ scale; the intervention group remained stable, whereas the control group slightly deteriorated. This effect did not remain significant at a 0.01 significance level. Although differences in health status and gender differences between groups influenced the outcomes for the separate groups to some extent, this was not reflected in the adjusted treatment effects. No overall effects were found on the Adjustment subscale of the LVQOL, however, one differential effect was found, where women in the intervention group seemed to benefit more from the intervention than men in the intervention group (p = 0.010; data not shown).


TABLE 3. Effects of Dual Sensory Loss protocol on communication and psychosocial health in patients and their communication partners.
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DISCUSSION

The purpose of this study was to investigate the effectiveness of a DSL-protocol on the use of effective communication strategies and wellbeing in patients and their communication partners. In this randomized controlled trial no significant treatment outcomes were found in DSL-patients. The effects that were found regarding verbal strategies and loneliness indicated slightly more favorable outcomes for the control group. In turn, a treatment effect was found in communication partners: their attitudes toward the DSL-patients remained stable, whereas controls slightly deteriorated.

Even after having performed multiple statistical tests due to a relatively large number of study outcomes which by chance could have resulted in a positive effect, there were hardly any effects of the intervention, making a type II error an unlikely explanation for our findings. The results are in line, however, with other studies on interventions for older adults with vision and/or hearing loss. Two recent studies on integrated care for older adults with DSL showed no difference in hearing handicap or quality of life (McMahon et al., 2017) and only on one (instrumental activities of daily living) of four domains of social participation (Roets-Merken et al., 2018). In addition, a meta-analysis of eight interventions for older adults with vision or hearing loss revealed no significant effects in favor of interventions on quality of life or daily functioning (Roets-Merken et al., 2015). Also a program for partners of visually impaired older adults showed, with the exception of two items on awareness, no significant improvement in understanding of low vision, confidence to deal with low vision, self-efficacy or emotional well-being (Larizza et al., 2011). Finally, a recent modified web-based version of the home based communication program for people with hearing loss on which the DSL-protocol was based, called the SUpport PRogram (SUPR) for HA users aged 50+, also showed no effect on communication strategies, but only on short and long-term HA use and satisfaction (Meijerink et al., 2020).

There are some aspects of the intervention, participant characteristics and the study design that might have contributed to the unexpected lack of positive results in the intervention group, shown in this study. First, perhaps the DSL-protocol is not adequate to change behavior of patients in a short period of time. The number of appointments between OTs and patients might have been insufficient for the extensive amount of information addressed in the protocol. A larger number of sessions would provide the opportunity to repeat information and exercise allows the patient to go through all stages of behavior change. In addition it will create more room for involvement of communication partners. Although this adaptation might improve outcomes of the intervention, providing more sessions must be feasible for society in terms of time and costs. Possibly, the few therapy sessions may make patients more aware of their communication problems which explains the negative effects found in this study, but the treatment was insufficient to influence behavior and the impact on health outcomes.

Secondly, during the design phase of the DSL-protocol, we considered it to be a strength that one single health care professional (i.e., an OT) would deliver the entire DSL-protocol, as it enables patients and professionals to build a trusting relationship. OTs performed the first two ‘practical’ chapters on HAs, other assistive devices and home environmental adaptations, as well as the third chapter on communication strategies and psychosocial functioning. The latter involved discussing communication issues with patient and partner, teaching new skills, changing existing behaviors and addressing psychosocial issues. However, in hindsight OTs might not have been the best skilled professionals for this chapter despite the 1 day training they received. OTs are generally ‘practically oriented,’ some OTs debriefed that they did not feel comfortable giving advice on communication and psychosocial issues. For example the older adults with DSL in our study seem to perceive more depressive feelings compared to older adults in the general population (Brailean et al., 2016). This indicates that the different components may not have been optimally executed, and may explain the lack of finding an effect. A professional from a different discipline (e.g., social worker) may have been a better choice to perform this part of the protocol. These notions are in line with an interview study by Fraser et al. (2019) who found that, regardless their backgrounds, professionals working with adults with DSL reported that they regularly fulfilled additional roles for which they felt they were not trained, such as helping the person and their families with depression and acceptance, having multiple consultations and help with navigation through the health system. They suggested more education for themselves and for family members of adults with DSL (Fraser et al., 2019). Further research is necessary to investigate how the protocol might be adapted or whether it is necessary to involve social workers or other mental health care professionals in DSL-care or offer more training from a systems perspective.

Thirdly, ceiling and floor effects on some subscales indicating a lack of room for improvement after baseline – e.g., loneliness scores did not indicate problematic behavior – may have hampered the possibility to measure treatment effects, and the slight deterioration in the treatment group may be considered an accidental finding. On the other hand, as compared to the control group, the DSL-protocol may have instigated awareness by the DSL-patient of their current situation and a subsequent response shift in measurements at follow-up as reflected in deteriorations in feelings of loneliness and verbal strategies. As the decline may be temporary, this hypothesis should be tested in future studies with more intensive treatment, monitoring and measurement of maintenance effects. In the former study by Kramer et al. (2005), who developed a communication program for people with hearing loss only and on which our DSL-protocol was based, the direction of effects of the program differed depending on the measurement time-point, directly post intervention or at 6 months, and the outcome measure. It may take more time to let all the information and advice sink in, to get used to and practice newly learned skills and change behavior. However, the time between the last session and the follow-up measurement was approximately one and a half months, which may be too short. In addition, a floor effect was also found on the attitudes toward DSL-patients of communication partners (HHDI Reaction of others subscale) with the intervention group remaining stable, which was also observed in a study by Kramer et al. (2005).

Fourthly, the choice of the study population may also have influenced the results. All participants in the present study were experienced HA users with well-established habits and behaviors. As changing old habits is difficult, the protocol might have a greater effect in case the protocol would have been performed at the time of purchase of the first HA. This may have been a more suitable moment, because it is when patients acknowledge their hearing impairment and are in the process of adapting to the new situation, they may be more open to learn new skills and behaviors. In research by Kramer et al. (2005) a significant interaction was found between groups as an effect of their communication program, showing that first time users performed better on communication strategies compared to experienced HA users. However, this assumption could not be examined in the present study as no first time users were included due to pragmatic reasons (i.e., limitations in time and study resources). The recruitment of the study population might also explain the results of the present study. Participants in the present study were recruited through low vision services instead of audiology care in other studies investigating communication programs (Chisolm et al., 2004; Kramer et al., 2005). Presumably, audiology care patients experience more severe hearing-related problems compared to their peers recruited from low vision, otherwise they would not have sought audiological help. The present study was supply-oriented, participants were not actively searching for help with communication. The living situation of the participants could be another factor as relatively many participants (more than half) lived alone and might only rarely be in complex listening situations involving more people. Possibly, participants did not need to use or change communication strategies. Both assumptions could explain the relatively good baseline scores on the CPHI-questionnaire compared to the reference scores (Mokkink et al., 2010). Generally, participants were at a very advanced age. OTs gave advice on how to use effective communication strategies and cope with DSL, however, not all participants and partners put the effort in it to take action and change their behavior. Some participants experienced other more urgent health issues, lacked the assertiveness needed, or did not feel like changing their behavior and said they felt too old.

Finally, in contrast to the participants, the inclusion of communication partners was not strictly controlled as it was not the main focus of our study. Besides not all participants had a communication partner willing to participate, there were also some changes during the study period in which the communication partner took part in the study; baseline and follow-up measurements were sometimes administered by different communication partners.

In addition to the abovementioned limitations of the study, there are also a number of strengths. Firstly, the design of the study minimizes bias, i.e., selection and detection bias. In this randomized controlled trial participants were randomly allocated to the intervention or control group and the investigator conducting the analyses as well as the research assistants administering the interviews where masked for treatment allocation. Secondly, the screening on hearing problems performed prior to the trial is considered a strength. Hearing loss develops into hearing impairment which, in turn, drastically increases the risk of social engagement restrictions and emotional deficits (Gopinath et al., 2012). As all participants in the study experienced hearing impairment, the study was targeted at a unique group of vulnerable patients. Lastly, conversation involves both communicators and the involvement of communication partners is an important third strength of the DSL-protocol.



CONCLUSION

In conclusion, no significant improvements of communication or psychosocial functioning in DSL-patients were found in the present study. However, the attitudes of communication partners toward DSL-patients remained stable whereas the control group deteriorated. Still, this study has yielded many new insights into the different aspects of having DSL, the needs of patients and communication partners and the study design. Therefore, further study toward care for this vulnerable group of older adults and to investigate how the still promising DSL-protocol may be adapted to reach its full potential, is warranted.
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Typically developing children are exposed to multiparty communication on a daily basis from birth. This facilitates both group belonging and observational learning. However, involvement in multiparty conversations is not self-evident for people with congenital deafblindness due to their dual sensory impairment. This study explored the added value of multiparty conversations for people with congenital deafblindness by analyzing communication partners' narrations of their experiences. Three focus group sessions were conducted with professionals and relatives (n = 24) of people with congenital deafblindness. These sessions were audiotaped, transcribed, and coded using thematic analysis. Participants described the following defining characteristics of multiparty conversations in relation to congenital deafblindness: a minimum of three people involved, with at least one who has congenital deafblindness; awareness of the presence of the other communication partners; attention for the communicative setting; and the use of communication means that are familiar to all communication partners. In their experience, multiparty conversations supported social, emotional, and communication development. Furthermore, focus group participants indicated that spontaneous multiparty conversations with people with congenital deafblindness were scarce and, therefore, needed to be encouraged by communication partners. The participants considered positive beliefs, preparation of the multiparty conversation, repetitions, and a low communication speed as important partner competencies to support the involvement of individuals with congenital deafblindness in multiparty conversations. Accordingly, we recommend the development of an intervention protocol for communication partners to initiate and foster multiparty conversations with people with congenital deafblindness. Another recommendation is to test the effects of MPC on the observational learning of people with congenital deafblindness.
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INTRODUCTION

Human beings are social in nature and thoroughly interdependent in functioning and development, both as a species and as individuals (Linell, 2009). However, for people with congenital deafblindness, communication with others is a huge challenge. Congenital deafblindness (hereafter abbreviated to CDB) refers to both a vision and hearing impairment that originated in utero, at birth or shortly after, at least before the onset of language development (Dammeyer, 2014). Deafblindness is characterized by heterogeneity, due to differences in onset and variance in sensory, psychological, and cognitive functioning (Dammeyer, 2014). People with severe vision and hearing loss of congenital origin have very few opportunities to learn cultural language in an informal way. Typical means of communication are not attuned to the (often idiosyncratic) communication of a person with CDB (Bruce et al., 2007). Furthermore, their personal expressions are often not recognized by others (Hart, 2006; Vervloed et al., 2006; Dalby et al., 2009; Nafstad and Rødbroe, 2015). Due to this low readability of communicative expressions, adults, and teachers need guidance and instruction (Correa-Torres, 2008; Nijs et al., 2016). Studies show that the communication skills of people with CDB can increase if communication partners lead by example (Damen et al., 2017) and share emotions in communication (Martens et al., 2017).

In multiparty conversations (hereafter referred to as MPC) more than two communication partners are involved. Where dyadic conversations only include the roles of speaker and addressee, MPC also involves roles of side participants and overhearers (Clark, 1996). MPC involves a broad spectrum of conversations between three people and up to large group conversations. Even listening to a conversation between two others without being directly addressed is included, since the presence of this third person shapes the actions of the two others (Clark, 1996). Studies on group conversations often focus on three-party, or triadic, conversations, which has less possible directions of communication than tetradic (four-person), pentadic (five-person), and more-person setups (Greene and Adelman, 2013). In daily interactions, however, all these possibilities occur. To account for this broad spectrum, the more general term MPC is used in this study.

Although MPC is common in spoken language, examples of MPC with people with CDB are relatively scarce. Most typically developing children and adults without CDB are exposed to MPC from birth and all day long (Barton and Tomasello, 1991; Gräfenhain et al., 2009). Close observation of the behavior of babies reveals a rich variety of infant sociality (Bradley and Selby, 2004), with peer interactions from the first weeks of life (Hay et al., 2008). However, children with profound intellectual and multiple disabilities display relatively few peer-directed behaviors and mutual responses could not be observed (Nijs et al., 2015, 2016). An active mediating role of adults is needed in order to encourage their peer interactions, by creating optimal conditions (Kamstra et al., 2019). Teachers of children with deafblindness in inclusive school settings also aim to facilitate social interactions by modeling and stimulating social interactions (Correa-Torres, 2008). It can be hypothesized that these situations, in which a third person stimulates interactions between two others, are MPC as well, since at least three persons are involved in the conversation.

All persons with intellectual and/or sensory disabilities are at risk of missing information within their conversations, but people with CDB are particularly unable to perceive other people's communication at a distance. Although they may sense the presence of others, their opportunities for unintentionally overhearing a conversation are scarce. Communication partners are often too far away to fulfill the requirements for communication with a person with CDB (Vervloed et al., 2006). Due to their sensory impairments, communication partners need to be close to people with CBD to enable them to notice and understand what is going on (Malmgren, 2019).

Being engaged in conversations is always an active process, even if they are listening or taking time to think (Nafstad, 2015). For persons with CDB this is even more prominent, because communication relies on the tactile modality. In tactile communication, listening involves participation through active reciprocal movement (Worm, 2016). In a verbal conversation, there can be any number of participants, and as long as there is space for contributions, there is no impact on comprehensibility. However, for people communicating through the tactile modality, the hands need to be available to all participants, so that the ability to comprehend what is going on is directly influenced by the number of participants.

MPC has both qualitative and quantitative properties that teach children different aspects of language and cultural membership than does dyadic communication (Blum-Kulka and Snow, 2002). Having only dyadic conversations does not allow a person to learn about the concept of “we” beyond “you and I” (Lundqvist, 2012). The importance of MPC for social development is endorsed in developmental theories. From birth humans are attentive to multiple communication partners simultaneously (Tremblay-Leveau and Nadel, 1995; Fivaz-Depeursinge, 2008; McHale et al., 2008; Thorgrimsson et al., 2015). Children are innately capable of having manifold relationships with both adults and peers, having a “multiple self that is engaged in groups” (Selby and Bradley, 2003, p. 216). Being a species that survives in groups, our capacities for MPC develop similar to dyadic conversations in line with general communicative and social development (Selby and Bradley, 2003; Fivaz-Depeursinge et al., 2010). While occupied in multiparty play, an infant has opportunities for sharing affect and obtaining social feedback. This group-context provides enlarged and enriched opportunities for self-other differentiation (Fivaz-Depeursinge et al., 2010).

MPC is not only associated with group belonging but also enables learning through witnessing the actions of others (Akhtar et al., 2001; Shneidman et al., 2016). This process is called informal learning, which is, in contrast to formal learning, spontaneous, and subconscious (Boekaerts and Minnaert, 1999). One of the forms of informal learning is observational learning. Bandura (1986) claimed that most behavior that humans perform is learned by observation. He reasoned that the costs and efforts of trial and error are spared by observing modeled behavior and its consequences. Also, behavior that has already been learned would be both activated and inhibited by observing others perform that same behavior. The attention of the spectator is a key element for observational learning (Bandura, 1986). Being in a multiparty setting can support a child's understanding of relationships through their participant-observer perspective (McHale et al., 2008; Fivaz-Depeursinge et al., 2010). Learning by observation promotes acquisition of new competencies, cognitive skills, and behavioral patterns. Modeled situations can affect a person's level of motivation and restraints in the same or similar situations. Overhearing others' conversations supports the understanding of a person's own prior experiences and generates new ideas (Miles, 2003). Furthermore, it has a direct influence on the arousal of the observer, serving as a guide for the development of attitudes, values, and emotions (Bandura, 1989). So, in order to understand human behavior, people need to observe others in multi-person interactions.

Natural opportunities for casual observation of communication and social interaction, as described above, do not occur naturally for persons with CDB due to their sensory impairments. This means that the process of observational learning, which is usually spontaneously present in development, may not apply at all, or may be fragmented. Their observational learning requires purposeful intervention by their communication partners in a natural environment (Rødbroe and Janssen, 2006). MPC can be a means to encourage observational learning. However, how and to what extent MPC is currently present in the conversations of people with CDB remains unclear. Interventions on communication with people with CDB who have limited expressive language are almost exclusively restricted to dyadic (one-on-one) conversations (Lundqvist, 2012). This also applies to research practices: in an evaluation of over 30 studies on communication and literacy in children and young adults with deafblindness (Bruce et al., 2016), MPC is mentioned nowhere.

As a result of this lack of attention to MPC in both research and practice, no prerequisites or guidelines for communication partners have been formulated yet for having MPC with a person with CDB. In the past decade, some practitioners have enacted MPC with people with CDB and shared their proceedings at conferences or in case descriptions in master's theses (cf. Lundqvist, 2012; Worm, 2016; Nafstad and Daelman, 2017; Lindström, 2019). These exemplary cases demonstrate that MPC is possible for people with CDB. Potential benefits of MPC on the participation, understanding, and language learning of persons with CDB are described by Malmgren (2019). Nevertheless, these experiences are not yet reflected in peer reviewed publications, which inhibits the circulation of such practices and their effects.

The current study was therefore initiated to retrieve and explore practice-based knowledge on MPC with people with CDB. The overall aim of the study was to explore how MPC can contribute to observational learning in people with CDB. Research questions were designed to understand how MPC has been operationalized and how it was used by communication partners in their conversations with people with CDB. The research questions were:

(1) What is an operational definition of MPC in the case of CDB?

(2) What is the perceived added value of MPC in addition to dyadic conversations for this target group?

(3) Which competencies do communication partners need to enact and maintain MPC with people with CDB?



METHOD


Materials and Procedure

In the current study, focus groups were used to obtain detailed practice-based reports of communication partners of people with CDB about their perspectives on and experiences with MPC. Since the topic is relatively new, open discussions can increase the knowledge base and at the same time help retrieve, discuss, and reflect on relevant issues concerning this topic. By sharing and comparing experiences, the participants build on each other's expressions, generating rich information on the topic (Morgan, 1997). In a period of 2 months, three focus groups were conducted in meeting rooms at organizations for people with sensory disabilities in the Netherlands. Each focus group met once in a 90-min session. The first, second, and third sessions included eight, nine, and seven participants, respectively. One of the participants in the second focus group session participated simultaneously over video.

Ethics approval for the study was obtained from the Ethics Committee for Pedagogical & Educational Sciences at the University of Groningen.

The focus group sessions were conducted following a standardized procedure and standardized set of questions (Krueger and Casey, 2009). Before the focus group sessions started, participants received both spoken and written information about the aims and procedure of the focus group sessions and gave written informed consent. Furthermore, they were asked to complete a short demographic questionnaire. Then, the first moderator explained the goal and the procedure of the focus group session. After that, the audio recording started and the first question was posed. The focus group sessions were based on nine questions: two warm-up questions, five main questions, and two wrap-up questions (Table 1). These questions aimed to collect the narrations of participants about their experiences with MPC: when, how, and by whom it was enacted and which effects were attributed to MPC. The focus group sessions were in Dutch language. Since the term “multiparty conversations” was relatively new to the field, the first moderator used the terminology that was used on site, which was “multi-partner communication,” “multiparty conversations,” and the abbreviation MPC. The focus group sessions lasted approximately 90 min, including the forms, the introduction, and the wrap-up.


Table 1. Guiding questions used in focus group sessions.
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In each focus group session, two moderators were involved. The first author was the first moderator and conducted the focus groups. Each focus group session had a different second moderator, which was a therapist on site. The second moderators took notes in case the recordings failed. Both moderators were seated at the table with the participants. The role of the first moderator was to facilitate the discussion around the questions and to summarize the issues mentioned. The second moderator did not take part in the discussions and acted as observer and notetaker. After the focus group sessions ended, the first and second moderators checked the audio recordings and discussed the notes and observations together.



Participants

A total of 24 participants joined one of three focus groups: 2 relatives, 15 direct support professionals, and 7 therapists (psychologists, speech therapists, and care specialists) of people with CDB. All three focus groups consisted of direct support staff and therapists. Furthermore, the second and third focus group included a relative of a person with CDB. Most focus group participants were female support professionals. The mean age of the participants was 45.9 and they had an average of 16.1 years of experience with people with CDB. Further characteristics of the focus group participants are presented in Table 2.


Table 2. Description of the focus group participants.
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Participants were recruited from the professional network of the second moderator. The second moderator targeted persons who had a background of MPC with persons with CDB, since these persons could use their experiences to add to the knowledge base. All participants were professionally or personally related to the organization where the focus group sessions were conducted. Two of the organizations provide residential care and daily activities for adults with CDB. The other organization mainly provides services for children and provides education and residential care. The participating employees of the organizations were enabled to join during their working hours in order to maximize participation. The participating relatives received a gift card as a token of appreciation for their contribution. Since MPC is a relatively unknown communication strategy in conversations with people with CDB, it is not yet practiced systematically in other care organizations in the Netherlands. That is why a total of three focus group sessions was considered the maximum for the current study.



Data Analysis

Audio recordings of the focus group sessions were transcribed verbatim by the first author. Since no video recordings were made, the analysis is primarily based on participants' verbal expressions. A thematic analysis (Braun and Clarke, 2006) was conducted using the software program ATLAS.ti 8. Initially, the transcripts of the focus groups were read repeatedly to immerse them with the data. The analysis was based on the research questions, which concerned an operational definition of MPC, partner competencies needed to elicit and sustain MPC, and the added value of MPC for people with CDB. First, all participant responses, whether directly related to the research questions or not, were clustered in initial codes. Relationships between codes were presented in an initial thematic map. Both the categories and the thematic map were presented to the second author and an experienced practitioner in the field of CDB to review the analysis. They independently checked the match between the codes and their associations. Their feedback and suggestions were part of the iterative process that followed, during which the first author reviewed the data, codes, and subthemes. The scope and content of the themes and subthemes were subsequently described and accompanied by a refined thematic map. The three second moderators reviewed this part of the analysis to ascertain whether the identified subthemes appropriately reflected how they experienced the focus group session they attended. Furthermore, the authors evaluated the description of the data analysis in terms of comprehensiveness and coherence. Once again the transcripts, categories, and subthemes were reviewed by the first author and the thematic map was finalized. After that, the first author substantiated the analysis with quotations from the interviews.




RESULTS

The results are described in line with the three main research questions: (1) an operational definition of MPC in relation to CDB, (2) the perceived added value of MPC for people with CDB, and (3) the required partner competencies needed to have MPC with people with CDB. A thematic analysis (Braun and Clarke, 2006) highlighted participants' perspectives on and experiences with MPC with people with CDB in three subthemes for each theme (Table 3). Each subtheme is presented by a reproduction of the perspectives of the participants, exemplified by relevant quotations. The quotations, which were in Dutch, were translated to English verbatim. For readability purposes, hesitations and filler words like “erm…well, um…” were removed from the text. To ensure anonymity, each quotation is preceded by a code. Each focus group session has a number (i.e., F1, F2, or F3), and the same applies to the participating professionals (e.g., P1) and relatives (e.g., R1). Moderators are referred to as M, people with CDB as X, and other communication partners as C.


Table 3. Thematic map.
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Operationalization of MPC

The participants of the focus group sessions were asked what MPC meant to them in the case of CDB. They stated that in order to call it MPC with a person with CDB at least three people should be involved, at least one with CDB. Three subthemes regarding the operational definition were discussed: the required level of involvement of the person with CDB, who would benefit from MPC, and what communication specifically means in MPC.


Involvement of Person With CDB

The meaning of the concept “involvement of the person with CDB in relation to MPC” was discussed in the focus group sessions. A focus group participant stated that for people without disabilities, conversations were already multiparty when multiple people were in the same room. Participants reasoned that those people could hear the ongoing conversation and therefore choose to participate at any moment. This was considered different if people with CDB were involved. Several participants mentioned that people with CDB have limited opportunities to notice conversations in their surroundings and/or to elicit MPC themselves due to their sensory impairments. The first subtheme therefore concerns the required level of involvement of the person with CDB in the conversation in order to call it an MPC. Some of the focus group participants argued that a distinction should be made between being able to overhear a conversation but choosing not to join in, and active involvement. Others suggested that just being in the same room could be enough to realize communication is taking place. In their opinion this created an MPC situation, even though the person with CDB could not understand the content of this conversation. They discussed that being aware of others is not necessarily the same as being aware of the content of the conversation. At the end of the discussion, focus group participants summarized that the communication should at least be both perceivable and understandable for the person with CDB.


F1P3 But there needs to be at least some level of attention. If the child has his back to you, I don't really think you can have a multi-partner conversation, even if he's right there… So there needs to be some attention.

F1P3 In a normal family situation, I think it's pretty common for a child to be doing a heap of different things and still pick up a lot. But that's also harder to check with our students.

F2P17 I think the definition is that all three are aware of each other. That's the bare minimum.

F2R2 And you need to speak the same language, and by language I mean bigger than just the language, yeah. The transfer of meaning… understanding each other.

F3P18 In any case, that there are several people… talking to each other.

F3P19 Listening is also active.

F3P23 We've been talking about multiparty conversation. But I, yeah, I assumed that's… we're conversing with three people and… that's at least… two who have an active role in the conversation and one listens.



According to focus group participants, involvement in an MPC may vary from overhearing to joining in another person's conversations. Attention of the person with CDB is regarded as an important indicator for involvement. However, opportunities for incidental listening in a conversation are considered small for persons with CDB and are dependent on the availability and comprehensibility of the language.



Which People With CDB Benefit From the Added Value of MPC?

The second subtheme looks at who would benefit from MPC. Focus group participants considered people with CDB to be a very heterogeneous group. They emphasized that a person's sensory functioning defined how they could be involved in the MPC. Furthermore, it was stated that people with residual vision and/or hearing had more opportunities to overhear a conversation.

Some focus groups participants questioned how much need people with CDB and cognitive and/or developmental challenges have for MPC. It was also questioned whether MPC would be possible if the communication level of the person with CDB was low. They reasoned that MPC might be too complicated for these people. Others replied that you could arrange the MPC situation into an understandable interactional setting.


F2P13 First you need to know which senses you can engage in a conversation. Does someone have some residual hearing, does someone have some residual vision? Must it be completely by touch?… Does someone want you to be closer or do they prefer more distance in their contact?

F3P20 I really think that's… a world of difference. If you can hear and see or can still hear and see a little bit. Yeah, I really think that… really makes a world of difference.

F1P4 I have a boy in my class who uses tactile signing. And that's all he's got and so I end up not communicating [in MPC] with him as much.

F2P13 How much of a strain are you placing on someone? If somebody has… such a low level of communication skills or social emotional level… how… How much can they handle? Are they getting too much information? Way too much sensory overload? I'm really talking about a very low level. I think for… The majority, I actually think it's a right that you… can have contact with different people… at the same time. Because it expands your world…

F2P17 I agree with you that you have to take it slow. But I still think… Not trying, because you're afraid it's not going to work… Of course that's.… Even if someone's, someone has low level functioning…. They sometimes have that for 50 years. You can't compare them to a baby… lying in their crib. Where, by the way, a baby could be lying next to another twin and therefore also be engaging in multiparty conversations. It depends on what you're exposed to as well.

F2P13 And I definitely agree with you that… you should at least try. Because hey. Whatever I said: I think it's a right for us to have contact with… our surroundings. So also with different people around you at the same time.

F3P21 The… level of development. If that's… very low… and hey, around the age of one we also have. I mean, a 1 year old doesn't have conversations with four people either… doesn't have that need either. But that child does have a need to know: what will my day look like? So that's why I said the same about X15.

F3P20 And maybe in an interaction game as well. So what I was just saying. That's with a 1 year old with their mom and dad, for example… They can easily switch between them. Yeah. So that's… you could… take that into account… yeah.

F3P21 It is very difficult to determine the level. So it could just as well be higher than we think. And is there a need, but… someone doesn't have… the tool or the opportunities to make that clear.

F3P20 They may have a different need, but you shouldn't withhold that from them, no matter what… the level of development or what… their need seems to be.



Focus group participants expressed that they initiated most MPC with CDB persons with residual vision and/or hearing. However, they thought all persons with CDB could potentially profit from MPC. They often found it difficult to judge the communication desires of an individual with CDB. Therefore, they suggested not to exclude anyone with CDB from trying MPC.



Specifications of Communication

The focus group participants discussed the forms of communication that should be included in an operational definition of MPC. They questioned whether a distinction should be made between multiparty interaction and multiparty communication. Interaction was seen as the sharing of an event, while communication included the exchange of meanings. It was suggested that interaction is a precursor of communication and has its own specifications. An alternative viewpoint was that the content of the communication is of no importance for an operational definition. A multiparty setting was conceived possible both within interaction and/or communication.


F1P6 If it's possible, because then… conversation may not be the right word, but contact might already… [interrupted]

F3P20 Interaction really is a prelude to communication, isn't it? That you first need to… take turns… understand that the other person… needs room to respond to that… that's when communication begins… Yeah. I… but you share an experience together. And there is some turn-taking it that. Yeah.

F3P20 And I think… the discussion about whether that game is interaction or communication perhaps isn't so interesting or important. If you see it as a prelude to turn-taking… which is part of your communication, you can at least use it as a starting point. If that works well for someone. That's what I think.



So, focus group participants discussed a potential distinction between interaction and communication in MPC. Since this distinction is not multiparty-specific, but relates to all acts of communication, this topic will not be elaborated on in this article.




The Perceived Added Value of MPC for People With CDB

Following thematic analysis, three subthemes were identified on the topic of added value for people with CDB: social development, development of self, and development of communication skills. Hereafter, individual differences in added value of MPC are discussed.


Social Development

Regarding social development, MPC is thought to broaden the world of people with CDB. In all focus groups it was mentioned that MPC contributes to group belonging. One focus group participant explained that people with CDB learn from MPC how people mutually exchange perspectives.

Participants also suggested that with MPC, the person with CDB learns what social groups are and how people can be involved. In their opinion, this knowledge generates a sense of belonging. Participants explained that MPC can lead to a person with CDB feeling more connected to others, and that in turn supports the development of social interaction skills.

In addition, one of the focus group participants explained that the seeing-hearing communication partner can use MPC to encourage initial peer interactions. In their experience, some people with CDB have been in the same places with others with CDB for a long time, but have never communicated with each other. MPC was used in those instances to introduce them to peer-to-peer communication.


F2P12 That… our children, so to speak… don't often… or at least don't automatically realize they actually belong to a social group.

F3P20 That you come out of your isolation. So that you… understand or experience or feel… that you are a part in a larger whole and that you belong. And that those other people are there too.

F1P6 And so you have many different goals, because this is also raising awareness of the fact there are other children in the classroom and discovering that. And the other is again… creating awareness that the other can have… their own opinion about swimming and so you can use it quite broadly.

F2P13 That it's actually, whatever we're talking about… it's not so much about communication, but much more about contact. Right. Being together and realizing there are other people around you. That you're a part of that.

F2P15 It can also help… a bit of social interaction with each other. At least… that's what I do myself. That you let clients help each other and that you do that together, but let them help each other, that's also good for their self-confidence.

F2P17 Because that's the underlying goal, sometimes behind that goal. The social interaction and the social cohesion and the rules of behavior.

F1P1 So that girl had a lot of trouble listening, but then she learned.. So you could teach her, you could teach her to do that. Wait a sec.. and.. what X6 says. First listen to X6.

F1P4 You often see that the children kind of exist separately from each other in the classroom. Yeah, that doesn't sound pleasant, but that's often the case, because they're very focused on the adult. And this is a great tool to get them to share something with each other.



So, in the domain of social development, learning about social interaction rules, encouragement of peer interaction, and development of group belonging were the main topics discussed in the focus group sessions.



Development of Self

In the domain development of the self, communication partners described how MPC contributes to sharing emotions. Effects on self-development were not only described within the MPC situation, but focus group participants also observed effects on general personal development. For example, an increase in self-esteem, relaxation, alertness, and joy were all related to MPC in the narrations of focus group participants. One focus group participant expressed how people with CDB increasingly expressed themselves within MPC, for example, by taking more pronounced initiatives in the conversation. A different focus group participant suggested that the enhanced feeling of being understood may lead to a decrease in self-injurious behavior.

Taken together, focus group participants exemplified how MPC encouraged persons with CDB to express themselves, which was regarded as a growth of self-esteem and confidence.



Development of Communication Skills

The last subtheme is that MPC is thought to have good properties for developing communication skills. Focus group participants mentioned in particular the aspects of turn-taking, understanding the structure of a conversation, and understanding the speaker/listener roles. For example, one participant described MPC as being a good setting to show how to ask a question. MPC also provides examples of how to introduce a topic and which information is shared within conversations. Moreover, participants mentioned that they had observed enhanced communicative capacity in the person with CDB during MPC, because the person had learned new gestures and signs. In multiple focus groups it was mentioned that the person with CDB does not need to be an active communicator to learn these aspects of communication. Their experience was that a person with CDB often chose a listening stance just after the introduction of MPC and that over time they also took the position of speaker.


F3P20 I think that's the beauty of it, someone else having an interest in you… that gives… a lot of value to life.

F2R2 And that… I think that boosts your self-esteem, right? In the sense that you matter. That there are other people who concern themselves with you.

F3P23 But now he's much more relaxed. And that doesn't necessarily have to be because of that, because it's of course also… that he's used now to going to daily activities. He has only had that for 3,5 years, but… yeah, I think it helped him.

F2P11 That someone is becoming more alert or… taking more initiatives of their own… While at first they might think… What's happening here? And is quite hesitant and just listens. Or just experiences it. And later in the process they can be prompted to… take initiatives of their own… and… F2P16 And enjoy that.

F2P18 Because that's very important, because it makes life more fun.

F3P18 And… movements become… bigger. If it's really all in their own little world, they use arm movements, they're… they're all smaller. When they become more aware there are more… people, and also, often… they start expanding their gestures. F3P19 Yeah. Does that make you feel freer? Orgive you more courage? Yeah, dare to reach out more to the world I think… yeah. F3P21 Yeah, you dare to test the boundaries. Literally and figuratively.

F2P17 I can imagine that… if you're understood more often, then eventually, the self-mutilation will decrease.



Several focus group participants stated that MPC contains much declarative communication (communication that has the purpose to share meanings; see Damen et al., 2015). For example, one participant described MPC being used to reflect on past activities of the person with CDB and/or to share emotions. In one of the focus group sessions, this was compared to dyadic conversations with people with CDB, which was said to cover mostly imperative communication (in which a person's intent is to obtain their own goals by means of the other; see Souriau et al., 2008).

Thus, focus group participants expressed how MPC highlighted aspects of communication skills: how to ask questions, speaker/listener roles and the sharing of thoughts and emotions. Also, they gave examples of how MPC had encouraged language use.



Individual Differences

Focus group participants expressed that effects on the development of the person with CDB are often not immediately visible and effects may appear small. In participants' experience, the speed, and size of effects depends on the individual characteristics of the person with CDB. For example, one focus group participant reported she immediately noticed effects, while another participant described that one-and-a-half years had passed before the effects were visible in the person with CDB. Participants experienced it as rewarding to notice that the person with CDB understands MPC and is able to participate in MPC.


F1P4 But for me it's very much there being two competent partners, maybe more. Who can give a good example. And it that's with really technical questions yes and no, or the… With one boy in my class we really had to shape: How do you ask a question? Otherwise, great if two others can show you how, right? You can't do that one-on-one. How can I demonstrate to you the right way to ask a question.

F1P1 The turn-taking… taking turns… that there's one, that girl had a lot of trouble listening, but then she learned… So you could teach her, you could teach her to do that. Wait a sec.. and.. what X6 says. Just listen to X6 and yeah. It had a lot of added value… those conversations.

F2P14 Then we saw her taking more of her own initiative to communicate. And saw the conversations were longer, too. And not just functional, but also about other topics… So that certainly helped enrich her life.

F1P5 Yeah, because at a certain point, you see he wants to share things. Where, in the beginning, he was just the listener. And only joined in occasionally. At a certain point he started saying: yes, but I want this.

F2P13 Well, in my experience, that sometimes lead to new gestures… or signing coming out of that. That you're working on something, and that leads to a kind of new gesture or sign. Yeah…

F1P6 And at a certain point, he also… started signing your name.

F3P20 No, not.. yeah, indeed. That you can also… have contact without having it to result in an action. F3P21 Not just functional. Yeah. F3P20 Because of course that happens a lot and it's… like… we're going have a drink now, we're going to do this, we're going to do that.

F1P5 We really feel that he… that multi-partner conversations really helped… helped to get him using declarative communication.



In the focus groups was also discussed how some people with CDB may have no desire for MPC. Participants had experienced that some people with CDB required several repetitions of MPC to become familiar with this conversational setting. Those participants pointed out that the first reaction to MPC is often unpredictable. A refusal can, in their opinion, also be explained by (un)familiarity with the conversation type. Examples given by focus group participants illustrated that in their conversations, they have far less MPC with people with CDB than with people without CDB. However, several participants also unexpectedly noticed a naturalness during their MPC with people with CDB. Their suggestion was to simply try MPC and see what happens.

Although the individual effects of MPC may be unknown beforehand and be invisible during the first introduction of MPC, focus group participants believe communication partners need to offer multiple MPC conversations to persons with CDB. Narrations of focus group participants point at developments that may be expected and unexpected at varying developmental speeds.




The Required Partner Competencies

Participants of the focus group sessions mentioned that people with CDB are dependent on their communication partners to be able to have MPC. Since these types of conversations rarely happen spontaneously in their conversations with other people with CDB, one focus group participant suggested introducing it purposefully.


F1P4 What I enjoyed about it was that it was a kind of quest and that… that it actually turned out… that it could serve multiple purposes.

F2P13 I don't think the result necessarily has to be overly spectacular.

F1P5 But that we are now seeing… after 1.5 years that he can occasionally focus on two people and can enjoy that as well.

F2P11 But I think that it's… that it's simply a matter of just doing it… and along the way… solving the… problems you run into or… You can't come up with that beforehand anyway.

F1P6 Knowing there are also people who don't at all enjoy group conversations… or who struggle with difficult… also in our… F1P8 But still… you have to try it to figure that out. Because, you cannot say from the start: Oh, we are not going to do it with you. F1P3 And not just once. If it doesn't work the first time, that's a reason to wait a while and maybe try again later, because they have that right to it.

F3P19 And I can see that it's very natural. Just very, yeah. I've never had a client who thought: well, that's weird or whatever.




F3P18 And if they don't know it's there, they can't or don't seek it out either.

F1P4 I think that's where the strength of it lies. That… our children, so to speak… don't often… or at least don't automatically realize they actually belong to a social group and that they're not one-on-one either. There are also other people. That it's nice when you create a situation like that to start out with, where they are present together with each other and each in their own way can experience that.



Analysis of the focus group discussions revealed three subthemes on partner competencies. The first subtheme is that communication partners need certain skills to enact MPC with people with CDB. The second is that the behavior and expressions within the MPC setting are of importance. The last subtheme considers how the competencies needed for MPC can be acquired by communication partners.


Partner Skills

Participants of all three focus group sessions expressed the opinion that communication partners of people with CDB need skills to initiate MPC in their conversations. First, multiple participants suggested that communication partners needed to make a conscious choice to use MPC as a means of communication. They also mentioned the value of believing a successful outcome is possible. Besides that, focus group participants suggested observation skills and empathy are important. They have experienced that potential initiatives and reactions of the people with CDB are often subtle and therefore easy to miss.

Taken together, participants of the focus groups expressed that communication partners need to introduce MPC to a person with CDB purposefully and need observation skills within the MPC.


F3P23 You really have to, it's a precondition really, that you believe in it yourself. Not all of our team think oh, that's great, let's do it.

F1P3 It's also about having faith in the other person, in X1 in this case. That he'll pick it up. Cause otherwise you're not going to do it, are you, otherwise you'll stop signing because you think… Think like: he can do it… And I think that's part of that multi-partner, too… You also trust that the other person will at least pick up parts of the conversation or maybe the whole conversation. Even if he doesn't participate very…actively.

F3P18 You need to be aware that we're all here together and… that… Someone who's deaf-blind lives in a smaller world. That you… have to involve her to let her know the world is more than… bigger, that's the start.

F2P10 But I think there are an incredible number of clients where it is possible and where… but we just don't know yet how to do it.

F2P11 Attention and focus.

F1P Stay tuned to each other.

F2P17 It requires constantly looking and reviewing what… what we consider meaningful.





Partner Behavior in the MPC Setting

The second subtheme considers the setup of the MPC setting and the behavior of the communication partners. The focus group participants relatively often selected promising situations to enact MPC conversations, for example, during special activities or the moment the person with CDB is returning home after a workday. They suggested considering circumstantial and personal factors when choosing the situation for an MPC. For example, a hectic environment was regarded as difficult for MPC, because it distracts the attention of the communication partners.

Participants also described their actions and attitudes to facilitate the introduction of MPC. In particular, preparation of the conversation, the use of repetitions, and low expectations about the duration of the conversation improved their confidence in practicing MPC with a person with CDB. For example, multiple participants stated that they gave a person with CDB additional time to process the information that was exchanged within the conversation. Participants furthermore stressed that flexibility on the course or the outcome of the conversation was required. One of the participants illustrated this by describing that every communication partner, including the person with CDB, can introduce or end conversational topics.

In order to achieve shared meaning within the MPC, it was suggested that communication partners could adopt the means and level of communication of the person with CDB. Participants explained that tactile communication (like tactile sign language or fingerspelling in the hand) was the most difficult means of communication to use within MPC. Expressing yourself in tactile gestures that are intelligible for all communication partners was seen as a challenge.

Several focus group participants said that in their opinion the best people to introduce MPC to a person with CDB are familiar communication partners who have established a relationship with the person with CDB. Also, feeling supported by a more experienced colleague boosted their tendency to start an MPC with a person with CDB.


F2P11 But also create a situation you can talk about and have feelings about perhaps.…

F1P1 I used to think it was very important that… yeah, that I wasn't disturbed or interrupted, cause then I might quickly lose my attention again.

F3P21 We often talk during dinner. Often have family conversations. But I can imagine that's not handy for the clients. Cause even eating can be quite a hassle sometimes.

F1P4 We often even schedule it carefully into the roster. And then you connect to for example an interaction moment of the child… Or in advance you have… talked a bit about what you are going to do, for example with those technical things like how to respond with a yes or no, or asking a question, but it would be much better if…that should be the first step to using this a lot more, you know?

F2R2 When you… start something then… you need continuity in it too. Even if you only do it once a month… twice a month… or how ever often.

F3P24 I agree it's important for him that you keep it small, too. F3P23 No, it's really about one thing and not two.

F1P5 It can sometimes be a short 2-min conversation, can't it? It doesn't have to be… F1P1 Yeah, it doesn't have to last hours.

F1P6 You can even during one conversation you can… we have an example… where… a little boy at a certain point clearly indicated: Now I need time to process it. Now I…want… really regulating the conversation and turning away from us. And at a certain point came back and wanted to check… check that: Are you both still here?

F3P24 And indeed, he's allowed to walk away. And sometimes he does walk… He goes to his planner and then… Well then that's it… it's over.

F1P8 It took me a while to figure out how to make sure the deaf-blind person really gets what I… say. How do I do that with signs, how do I talk, watch…

F3P23 But we're really still trying to figure out the hands. We've now got, like, an agreement on how we approach that.

F2P10 You need to be able to… sign.… yeah.

F2P15 I think it also matters whether you… of course with one client you'll have more of a click than with another. That that also matters in what you… do. F2P11 That's related to connection again, of course… F1P1 I think it's important that you know them well.



Thus, focus group participants appointed several aspects within the MPC situation to take into account: start the MPC in an appropriate situation, use the means of communication of the person with CDB and use repetitions within, be flexible in the course and the outcome of the MPC, and learn from familiar and experienced communication partners.



MPC With Two Persons With CDB

Focus group participants also discussed specific aspects of an MPC with two people with CDB and one person without CDB. They suggested that this type of MPC has specific characteristics that should be taken into account. In their experience, the seeing-hearing communication partner needs to be both communication partner and moderator. Often, they also need to adopt the role of interpreter. For example, one focus group participant stated that the seeing-hearing communication partner needs to make sure all communication partners are aware of each other's presence and understand all the contributions to the conversation. Participants also pinpointed this as a complication for communication partners. In their opinion, it is difficult to simultaneously use different means of communication within a conversation.


F1P1 It's a lot more intense for you.

F1P1 You really need to make sure they're both… transmitting, receiving and it's all going well. And did he understand that? Did she hear that?

F2P13 It's really an additional task you have. To make sure it's not going too fast for the other client, for example.

F1P3 They don't all speak the same language.

F3P22 And then you have to speak both their languages. Because they can really differ.

F321 You're kind of an interpreter really.

F1P2 You also really need to.. the turns… direct the turn-taking.

F2P13 But… yes, more guidance. That you.. yeah. Focus more on the form of communication. Of both clients.





Communication Partners' Acquisition of Competencies

The third subtheme on partner competencies concerns the training of communication partners in MPC. The focus groups participants indicated that communication partners do not need a natural ability to use the described competencies. Within the focus groups, examples were presented in which communication partners instructed each other. One of the suggestions was to watch and evaluate good examples of MPC with people with CDB. It was also mentioned that narratives about successful MPC can inspire others. In addition, it was stated that experience with this conversation type needs to be built. Focus group participants described how they learned to have MPC with people with CDB by practicing and experiencing MPC with people with CDB. One focus group participant emphasized that not only the successful conversations were helpful; also, the conversations that turned out differently than expected were considered to be good learning experiences.

So, focus group participants exemplified how partner skills developed during practicing MPC with persons with CDB. Their self-confidence developed accordingly as a result of these experiences.




Recommendation for Future Practice

Overall, participants of all three focus group sessions thought MPC should be offered much more to people with CDB.


F1P2 At a certain point, you just start and then… Then you see that it works and then it's well… Much smaller, so to speak, than with the older children, but. Yeah, it is possible.

F2P11 But I think that it's… that it's simply a matter of just doing it… and along the way… solving the… problems you run into or yeah… You can't come up with that beforehand anyway.

F1P3 By scheduling it you practice and you simply become familiar with it and that makes it easier.… F1P8 Yeah, and it makes you more competent.

F1P1 With me it helped that I'd done it more often with M2 and that I was a bit more familiar with it, and that you know how… how to approach that.

F3P21 That video clip that… I really… it made me really enthusiastic! When I saw the video clip. Maybe if everyone sees that they'll then… think: oh.

F2P17 Miscommunication… And that's okay, because there are life lessons in communication.




F3P20 If I… hear P23's story, I'd do it every day! And then also in little things, the way you do it now.

F1P5 That's the great thing about it, isn't it? You just… apply it in… everyday life, just like at your own home… Not just in those moments.

F2P16 And… yeah. This might sound a bit vague, but a bit… a really warm feeling like: Imagine you manage to get this right. What would that mean for those clients, hey? Like how much would they benefit from that if you really… yeah. You managed to get it right.… That you, yeah, if you have enough tools for this and the clients understand it and… can really benefit from it. That could really be such an added value for them. That you really, yeah. They live a lot… in their own little world and when you think about how much the people around you mean to you.. that could really mean a lot to them, really benefit them a whole lot more. Would really be,. Yeah… would be pretty amazing.






DISCUSSION


Results of the Study

The aim of this research project was to collect communication partners' experiences with MPC in conversations with people with CDB. We explored potential contributions of MPC to the observational learning of these people with CDB. Three focus group sessions were conducted with relatives and professionals of people with CDB to address three research questions regarding (1) the operationalization of MPC in relation to conversations with people with CDB, (2) the perceived added value of MPC in addition to dyadic conversations, and (3) required partner competencies to encourage MPC for people with CDB. The responses of participants in the focus group sessions were analyzed and clustered into codes and themes, following the steps of Braun and Clarke (2006). This procedure secured the belief that the breadth of expressions was valued, instead of a predetermination of categorization. The analysis led to a clustering of subthemes related to the research questions. These subthemes, resulting from the analysis, explicate the findings of this study.

Regarding an operational definition, focus group participants mentioned that having MPC is not self-evident for people with CDB. Participants considered involvement of the person with CDB in the conversations as a prerequisite for MPC. This idea implied that a person with CDB both needs to attend to and understand which communication partners are involved, and be enabled to join the conversation. Focus group participants explained that this required communication partners to use means of communication that are familiar to the person with CDB. The majority of focus group participants suggested that MPC is suitable for everyone with CDB provided it is adapted to their personal abilities.

The focus group participants described the significance of MPC for social development, the development of self, and the development of communication skills. Focus group participants believe MPC gives a person with CDB the opportunity to experience group belonging. Additionally, participants explained that MPC may be used to encourage peer interactions. In the focus groups, it was suggested that MPC is important for people with CDB to broaden their world. Focus group participants associated both development of self-confidence and alertness with involvement in MPC. Within the focus group sessions, the following communication skills were thought to develop as a result of MPC: turn-taking, understanding what is being discussed, and the ability to discuss topics within the conversation. Focus group participants explained that MPC involves a relatively high amount of declarative communication. Also, an MPC setting is considered to consist of different structures than dyadic communication. In their experience, MPC expands the vocabulary of the person with CDB.

Participants of the focus group believe that the effects of MPC for people with CDB may be delayed, small, and/or only visible within the situation. Even so, MPC is considered to have added value for people with CDB as long as personal factors and circumstances are taken into account. Focus group participants suggested MPC should be offered much more to people with CDB, preferably by familiar communication partners. In their opinion, these communication partners appreciate the potential utterances of the person with CDB most and are best acquainted with their means of communication. To ensure successful communication, focus group participants suggested lowering the speed and using repetitions within the conversation. Often, the communication partner prepared the MPC by choosing a suitable situation and using systematic repetitions to support the comprehension of the person with CDB.



Critical Reflection

Several focus group participants mentioned that a multiparty situation was only regarded as MPC if the person with CDB participated in the conversation. On the other hand, Clark (1996) stated that MPC includes situations with overhearers who are present, though uninvolved in the conversation. These two viewpoints may appear contradictory, but people with CDB are unable to follow a conversation at a distance, which is different to hearing people. It is interesting to explore the concept of “overhearers” when the overhearers have deafblindness as in the current study, or speak a different language, or when they are small babies. Is this the same as overhearing a conversation that one can hear, follow, and understand? Attention is seen as one of the important elements in observational learning, and learning will at least be fragmentary if the modeled behavior is too complex (Bandura, 1986). Focus group members suggested that a conversation needs adaptations to facilitate comprehension of persons with CDB, which corresponds to Malmgren (2019) and Vervloed et al. (2006), who emphasize adaptations in language and proximity. Since these adaptations are often based on touch, participation in the conversation may be unavoidable in deafblind communication.

A second point on a definition for MPC concerns the understanding of the person with CDB. A focus group participant expressed that the person with CDB should understand the content of the conversation in order to call it an MPC. However, determining comprehension of a person with CDB is a complex task for both researchers and practitioners. It entails reading the often subtle and idiosyncratic expressions of the person with CDB (e.g., Rødbroe and Janssen, 2006; Dalby et al., 2009) and relies on the sensemaking capacities of the communication partner and their shared experiences with the person with CDB (Souriau et al., 2008). An alternative viewpoint is that meaning making is a shared activity within the conversation, which implies that understanding the content relies on the process between the communication partners. Consequently, the person with CDB feels empowered by this shared process of maintaining the negotiation within communication, instead of reaching a state of shared understanding (Nafstad and Rødbroe, 2015). Also Bandura (1986) appointed attention, and not comprehension, as one of the essential elements of learning. In sum, the notion of understanding is complex and needs operationalization when observing communication patterns.

Concerning the execution of MPC, focus group participants said that spontaneous MPC with people with CDB was rare. In their opinion, the sensory impairments of the person with CDB inhibits a natural occurrence of MPC. Focus group participants suggested it needs to be enacted purposefully by their seeing-hearing communication partners. Deafblindness is regarded as one of the most heterogeneous disability groups, due to variances in hearing and vision loss (Bruce et al., 2016; World Federation of the DeafBlind, 2018). Communication partners have a cardinal role in their development by offering individualized interventions, adapted to the personal needs of the person with CDB (Bruce et al., 2016). Such interventions have recently been developed, for instance to stimulate the sharing of emotions (Martens et al., 2017) and high-complex communication (Damen et al., 2017). These interventions, however, focus primarily on dyadic conversations and are not based on observational learning in a multiparty setting. Since no instructions for MPC with people with CDB are currently available, communication partners have developed their personal competence in MPC through practice. Further research should objectify these experiences into guidelines for high quality MPC with people with CDB.

Focus group participants believed communication skills of people with CDB developed by them having MPC. This relates to cognitive development and reflects findings in studies on MPC with typically developing children. Young infants are attentive to others' conversations, both in a triadic setting and in overhearing a dyadic setting (Fivaz-Depeursinge et al., 2010). Children learn new words by listening to others' conversations (Akhtar et al., 2001). Their interest in overhearing human conversation develops in line with their growing understanding of language (Bakker et al., 2011). Barton and Tomasello (1991) found that infants join other people's conversations both if they are invited and spontaneously. In their study, the proportion of triadic joint attention and of triadic conversations increased with age. They hypothesize that multiparty constellations decrease the pressure to reply, which facilitates opportunities to join in. These findings may apply to conversations with people with CDB as well as conversations with young children, but no evidence is yet available.

Regarding social development, focus group participants suggested that peer interactions of people with CDB rarely occur spontaneously. Peer interactions are, in their opinion, constrained by variations in communication strategies, which are often idiosyncratic. Focus group participants expressed that MPC situations, initiated and guided by a seeing-hearing communication partner, might contribute to the occurrence of peer interactions. Peer interactions of children without sensory disabilities occur naturally from birth. As infants they already develop in communities, and are attentive to conversations where other infants are involved (Selby and Bradley, 2003; Ishikawa and Hay, 2006). Peer interactions during the first years contribute to social and cognitive development (Hay et al., 2004). The number of triadic interactions increases during the second year of life, which is associated with children's increasing linguistic skills (Barton and Tomasello, 1991; Tremblay-Leveau and Nadel, 1995). It can therefore be hypothesized that naturally occurring peer interactions of people with CDB are not only inhibited by their sensory impairments but also by their idiosyncratic means of communication. Communication partners could encourage the peer interactions of people with CDB by means of MPC, and act as a moderator of the ongoing discourse.

On the issue of partner competencies, focus group participants expressed that the enactment of MPC was especially challenging in the tactile modality. This can be explained by the fact that communication partners' own natural communicative behavior barely contains tactile communication. In addition, the expressive vocabulary of a person with CDB has a personal nature, as has been exemplified by Bruce et al. (2007). Gregersen (2018) argues that particularly tactile contact gives a person with CDB sufficient information to share experiences. Interventions to increase communication partners' sensitivity to personal means of communication of people with CDB have been implemented (cf. Janssen et al., 2003; Damen et al., 2017; Martens et al., 2017; Bloeming-Wolbrink et al., 2018), but these interventions have not yet been studied in tactile MPC. Focus group participants in the current study remarked that taking additional time and using repetitions in the conversations improved mutual understanding between themselves and the person with CDB. We therefore recommend further analysis of partner competencies for successful tactile MPC in a follow-up study.

Furthermore, focus group participants expressed that confidence of the communication partner increases the chances of successful use of MPC. These impressions about the impact of beliefs are in line with previous research. Beliefs unconsciously influence how people interact with each other (e.g., in childhood practitioners: Kucharczyk et al., 2019) and which outcome a person expects (e.g., in teaching: Hoover-Dempsey et al., 1987). Focus group participants suggested that communication partners of people with CDB can increase their self-efficacy by watching good examples of colleagues, practicing by doing, and discussing their experiences in MPC together. Since expressions of persons with CDB are often small, momentary, and idiosyncratic, coaching often involves video-analysis (Nafstad and Rødbroe, 2015; Damen et al., 2020). In addition, focus group participants appointed modeling and coaching on the job as potential elements of intervention. Further research on the fidelity of the implementation of MPC can objectify these suggestions.



Methodological Considerations

Focus group sessions have a qualitative nature that allows for insights into a certain topic. The use of multiple focus groups has been recommended to ensure revelations of patterns in discussions (Krueger and Casey, 2009). Therefore, the current study consisted of three focus group sessions with experts in the relative small field of CDB. Similar statements were made in two to three different focus group sessions, which demonstrates some level of agreement between participants of different focus groups in this small-scale study. However, consensus was not aimed for. Accordingly, a breadth of opinions was generated due to varying experience of individual focus group participants and context of the sessions. For example, one of the focus groups consisted primarily of school teachers, while caregivers dominated the other two groups. Since the explicit practice of MPC with people with CDB is relatively new in the Netherlands, it can be reasoned that other communication partners in different settings, or increasing experience of the current focus group members, may lead to enriched perspectives in the future. Therefore, we recommend further study be done on the practice and effects of MPC with people with CDB after more experience has been gained.

Ensuring a diversity of participants was effected by the invitation of both professional communication partners and members of the social network, representing different disciplines, different age groups, and diversity in work experience. Two of the participants were family members of a person with CDB. Their input in the discussions might have a different nature than the input of professionals, since they have a different relationship with the person with CDB. A comparison between groups was beyond the scope of this article but may be interesting for future research with different study methods. Females were over-represented in the focus groups, but that is generally the case in care organizations in the Netherlands (VGN, 2019) and is therefore representative of the daily interactions of people with CDB. Altogether, the variability in this study is seen as a representative reflection of the variability in the population.

Reports on qualitative studies, like the current focus group report, should describe issues on the study's rigor, comprehensiveness, and credibility (Tong et al., 2007), which has been done in relevant sections of this report. A limitation of the chosen methodology is that reliability and validity are difficult to establish. Where appropriate, steps were taken to increase transparency, including a check by two independent experts on deafblindness who were not present in the sessions and a reliability check of the analysis by the facilitators of the three focus group sessions. A participant check of the transcripts would have added to the validity (Tong et al., 2007), but it was not undertaken. A potential disadvantage of focus groups is that one or two participants can dominate the discourse. This can result in quick consensus, which may inhibit others from disagreeing. However, in this study, the objective was to gain more insight, and consensus was not aimed for. In the discussions, all participants were vocal and expressed differences in viewpoints more than once. However, the authors suggest future research use alternative methods to discuss the conclusions of the study, contributing to a more solid knowledge base.

Focus groups are an instrument to collect perspectives and experiences. The current focus group sessions aimed to increase the understanding of issues that communication partners experience during MPC with people with CDB. This report reflects potential strategies to implement MPC in this target group and outlined its possible effects. Further research is needed to elaborate on these findings and to measure strategies and effects in practice. For example, the incidence of MPC for people with CDB could be studied and related to studies of the general population.



Conclusion

The information gained from this study brings insight into the opinions of communication partners on operational definition, benefits, and partner competencies of MPC with people with CDB. The responses in the focus group sessions revealed what communication partners of people with CDB think of how, when, and for whom MPC is beneficial. Participants of the focus group sessions were enthusiastic about the potential of MPC but felt unsure about how best to adapt MPC to the personal communicational needs of each person with CDB. Since MPC is not yet common practice in the field of CDB, it can be hypothesized that MPC is a learning experience for all communication partners. In dialogical theory, learning is seen as a dynamic collaborative activity between the communication partners (Linell, 2009; Dufva et al., 2014). From this viewpoint, the communication partner is not the scaffolder of the person with CDB. In fact, both communication partners co-construct the dialog and extend their individual knowledge (Foote, 2018). Therefore, we recommend designing an intervention based on the insights from this study to support communication partners in fostering MPC that includes people with CDB. Additionally, we recommend evaluating the effects of this intervention on the observational learning of people with CDB in an effect study.
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In this study, school professionals provided a rich context for understanding how collaboration can lead to learning when educating a child with deafblindness. Analysis of the collaboration of five professionals during an academic year showed that although they thought it was critical that they learn from each other, only one sub-set engaged in ways that led to rich learning opportunities. The findings from this study suggest that professional collaboration and learning, which is a hallmark of supporting learners with dual sensory loss, may be elusive even when it is a valued and mandated practice. In addition, professional learning more readily occurs when teachers are open to educating all children yet are also focused on how to best teach children with deafblindness.
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FROM FRAGMENTED PRACTICE TO RICH PROFESSIONAL LEARNING: THE COLLABORATIVE WORK OF TEACHERS OF LEARNERS WITH DEAFBLINDNESS

Teacher collaboration is often seen as a worthy practice because it is assumed that when teachers share knowledge and coordinate their individual practice, they exceed what they could do alone (Little, 2002; Brownell et al., 2006). This highly valued view of teacher collaboration is prevalent in the education of learners with deafblindness, a low-incidence disability with few teachers who have specific expertise and training (Luckner et al., 2016). Throughout the literature on deafblindness, professionals are called upon to share their specific disciplinary knowledge (e.g., expertise in special education or in a specific impairment such a vision or hearing) and coordinate efforts with their colleagues accordingly (Council for Exceptional Children, 2015; Parker and Nelson, 2016). The underlying assumption is that when teachers, therapists, and related service providers have limited specific content knowledge or pedagogical practices in deafblindness, they will learn from each other and this learning will lead to improved services and student outcomes (Giangreco et al., 1999).

Children with deafblindness are a low-incidence population of students with severe disabilities who typically receive services from large special educational teams (Giangreco et al., 1997, 1999). The U.S. federal definition of deafblindness is “concomitant hearing and visual impairments, the combination of which causes such severe communication and other developmental and educational needs that cannot be accommodated in special education programs solely for children with deafness or children with blindness” (Individuals with Disabilities Education Improvement Act, 2004). This definition highlights the uniqueness of combined vision and hearing impairment. The senses of hearing and vision are critical to receiving information, especially information presented at a distance. When vision is impaired, often the sense of hearing is used in teaching to compensate for the loss and vice versa. However, if both of these sensory systems are impaired, it will be more difficult to compensate for the loss of information, and the child's access to critical information needed for development and learning is drastically reduced (Bruce, 2005).

Children who experience deafblindness from birth or from a very early age may have limited access to the kinds of opportunities that foster the development of early competencies. As a result, they need extensive educational support (Luckner et al., 2016) from different types of educational professionals. It is likely that these educators, therapists, and related service providers may not have an understanding of the unique nature of combined hearing and vision impairments (Parker and Nelson, 2016). Accordingly, they must be able and willing to work with each other to figure out how their individual knowledge and skills can be integrated to educate the student. For example, consider professionals who are teachers of students with visual impairments and blindness (TVIs) providing educational services to a child with deafblindness. TVIs will have expertise in how vision impairments affect learning and what kinds of individualized educational services or supports might help a learner with a visual impairment. It is not expected that all TVIs will have past experience or expertise in deafblindness, but they will be expected to collaborate with other professionals to learn about how deafblindness affects learning. Given the assumption that professionals, like TVIs, will need to learn from their colleagues it is worth asking, how do professionals learn from each other when they collaborate to provide educational services to a student with deafblindness?


Teacher Collaboration in Special Education, A Solution or Problem?

Research on professional collaboration when educating children with multiple disabilities and deafblindness has shown that teachers have faced many challenges. One study of educational teams of children with deafblindness found that these professionals' attitudes, views, and practices differed in ways that affected collaboration (Giangreco et al., 1997). The researchers asked 119 professionals on 20 teams whether they agreed or disagreed with 20 exemplary collaborative practices, for example, making decisions about how educational and related services should be delivered for children with deafblindness. On each team, there was evidence of significant differences in members' perceptions of collaboration. Some team members supported a less collaborative approach to services, which valued individual teacher expertise and encouraged members of the team to retain their autonomy, provide only direct services, and work on separate goals. Other team members thought that services for students with deafblindness should be more integrated and transdisciplinary.

In addition to differences in values, collaboration is hampered not only by the large number of teachers who serve children with deafblindness but also by their short tenure on the team. In 1999, Giangreco et al. examined the membership in 18 educational teams that served children with deafblindness by analyzing survey data. They found that, on average, each team consisted of 21 people (SD = 5.06), that 55% of team members changed each year, and 78% changed over in 3 years. Although there are no data to determine if such a percentage of turnover is atypical, it is reasonable to assume that this percentage of turnover year-to-year may hinder team development of the distributed expertise needed to effectively educate children with deafblindness.

Further compounding team member turnover, professionals who serve children with deafblindness may have limited or emerging knowledge of educating deafblind children (McLetchie and MacFarland, 1995). McLetchie and MacFarland found that only 6% of the teachers who work with students with deafblindness had specialized training in the field of deafblindness. A few years later, Corn and Ferrell (2000) found that the number of teacher education programs in deafblindness had decreased while the number of school-aged children with deafblindness had increased. All in all, the findings of these studies indicate that professionals in teams serving children with deafblindness may have little specialized training, may be on teams for a short amount of time, and may only learn about deafblindness as they provide service to children with deafblindness.

In contrast, other research has shown that specific types of collaborative practice can lead to positive teacher and student outcomes. For example, researchers (e.g., Goetz and O'Farrell, 1999; Janssen et al., 2003) have suggested that effective interventions for children with deafblindness need to be ongoing and emerge systematically from collaboration among educational team members. These researchers have found that collaborative practice led to improved outcomes when team members had: (a) access to training, (b) administrative support for collaboration, (c) regular team meetings, (d) development and implementation of action-based strategies, (e) mutually defined goals, (f) accountability, and (g) strong leadership and interpersonal skills.

Hunt et al. (2002, 2003) found that when teacher collaboration to support learners with deafblindness included evidence-based practices, including attending frequent meetings, discussing ongoing issues, and creating support plans, teachers felt positive about their collaboration and stated that collaboration improved student outcomes. In both studies, the researchers examined the effect of the collaborative teaming process on the teachers by analyzing interview data that elicited team members' perspectives. The researchers also measured levels of engagement and interaction patterns of the students using a multiple baseline design across students. The results indicated that teachers' participation in collaborative processes was associated with improved professional outcomes, in addition to improved outcomes for their students. Teacher collaboration was beneficial when teachers shared their expertise so that intervention was ongoing and implemented across various contexts. The authors suggested that school leadership should set an expectation for such collaboration and clearly create regularly scheduled opportunities and incentives for collaboration. In addition, these studies showed that collaboration among a smaller group of people within the larger educational team leads to positive teacher and child outcomes.

In sum, the research on teachers' work to support children with multiple disabilities, including deafblindness, has found that collaboration can be both a constructive and challenging endeavor. When teachers' work is sustained over time, supported, and clearly organized, learners and teachers benefit. On the other hand, there are many challenges teachers face when supporting children with deafblindness and not all collaboration leads to best or desired practice. Which raises the question, how can professionals better understand their collaboration as a context for learning about deafblindness?



What Do Professionals Learn From Collaboration?

Researchers (e.g., Little, 2002; Ainscow et al., 2003; Horn, 2007) have found that teachers' everyday learning (i.e., the kind of learning that occurs on the job in groups or communities) is an overlooked part of their professional practice because it is seen as being inherently beneficial. These researchers have suggested that Wenger's (1998) Communities of Practice (CoP) is a useful framework that may clarify how teachers interact with each other in school contexts. In addition, researchers have found that analysis using this framework has allowed them to investigate how teacher practice leads to learning in the workplace. Wenger (1998) stated that the relationship between practice and learning is not one in which practice is merely a context for learning. Instead, it is something deeper; learning occurs when people sustain enough mutual engagement in pursuing work together over time. In other words, learning is an ongoing social process in which we develop our practice and ability to negotiate meaning. Learning is not just the rote acquisition of knowledge or a static object to obtain and then pass down from one person to the next. Rather, it is the process of engaging and participating in ongoing practice. This is not to say that everything we do is learning, but rather that learning should be understood as the process of sustaining a specific practice.

Horn's (2005) research on the social nature of high school math teachers' beliefs used the CoP framework to research teacher interactions and how these led to learning in practice. One of Horn's findings was that the teachers had established a normative way of sharing stories about their classroom experiences. The sharing of stories allowed teachers in the group to analyze practice and appropriate responses. Moreover, it provided a way in which teachers could apply and examine their general values and principles, which supplemented, and in some cases supplanted, learning in formal professional development activities. Horn's research provided an important example of how the use of the CoP framework can assist in our understanding of how professionals learn from each other through their everyday practice.

In this study, the CoP framework was used to understand teacher collaboration as a context for professional learning about deafblindness. The research question of this study was, what kinds of collaborative practice led to professional learning about educating children with deafblindness? To answer this question, I examined the everyday practice of a group of professionals who lacked formal training in deafblindness education, but were tasked with coming together to provide comprehensive educational services for a learner with deafblindness across an academic year. Instead of assuming that teacher collaboration of various professionals leads to the integration of specific content knowledge or pedagogical practices in deafblindness, this study explored how teachers collaborated with each other and then how this collaborative practice either led to or hindered opportunities to learn about deafblindness.




METHODS

This study was part of a larger comparative case study on the collaborative practice of two separate IEP teams supporting learners with deafblindness (see Hartmann, 2016). Whereas, the previous study focused on comparing and contrasting collaborative practice of two very large groups of professionals, this study focused on professional learning within one small subset of professionals on one team educating a learner with deafblindness. A case study method of inquiry was chosen because it was flexible in exploring the phenomena within its natural context, so as to gain insights into all of the inherent complexity of collaborative practice and the fundamental social and interpersonal dynamics and processes that shape and affect professional learning across an academic year. Similar to findings of previous research on professionals who serve children with deafblindness (Giangreco et al., 1999) the professionals were varied in their training, experience, and identity. In addition, the professionals had little or no training or past experience in teaching children with deafblindness and, as such, they provided an instrumental case to best understand how and what professionals learn about deafblindness from each other.


Participant Selection and Context

Purposeful maximal sampling was used to select a group of professionals who would engage in the kind of collaborative practice needed for in-depth analysis of how team members learn from each other. The professionals chosen for this study supported Andy, a first grader with deafblindness who was taught in a general education classroom at his neighborhood school located in a suburb of a major metropolitan city. Andy's elementary school served children from pre-school to 5th grade and according to state accountability data, all teachers were fully credentialed to teach. Academic performance indicators suggested that Andy's school was one of the highest performing in the state. Andy's educational team included his mother, father, and professionals from his local school district as well as the county office of education (see Table 1). The majority of team members were from Andy's local school district and included a special educator/instructional support teacher (SE), speech language pathologist (SLP), school psychologist, general educator (GE), instructional aide, administrator, and inclusion specialist. Professionals employed by the county office included a teacher of students who are visually impaired (TVI), a teacher of the deaf/hard of hearing (TDHH), an occupational therapist, a physical therapist, and an assistive technology specialist. This case was bounded to the collaborative practice of five professionals, the SE, GE, SLP, TVI, and TDHH. This subset of professionals was chosen for two reasons: (a) all were licensed teachers who had never taught a child with deafblindness before Andy, and (b) each of these team members were required to provide consultation services to each other as per his individualized education plan. Thus, these five professionals were required to engage in the kinds of practice that may lead to learning about deafblindness.


Table 1. Professional profiles of Andy's team: employer and years supporting Andy at the start of the school year.

[image: Table 1]



Data Collection

Multiple sources of evidence were collected to converge and characterize the practice of these five professionals and create a triangulation of evidence of their learning across the school year (Yin, 2018). I focused analysis specifically on how these professionals engaged in collaborative practices that led to learning over time because Wenger's (1998) contended that learning is the history of practice. Data sources included: (a) observational data of interactions, (b) interviews with all of Andy's team members, (c) review of relevant school, classroom, and child-specific documents, and (d) artifacts of collaboration, including teachers' e-mails, and notes. Data collection began at the start of the school year as these five professionals reconnected with each other after their summer vacation to discuss upcoming goals and plans. The first phase of data collection lasted 3 months and entailed consistent contact with the participants via interviews, observations, phone conversations, and e-mail exchanges. After, an initial analysis of the data identified salient issues related to the participants' learning together, a second phase of data collection began that lasted ~3 months. During this time, the processes of data collection and analysis overlapped, which improved the efficiency and efficacy of both activities. Data collection concluded when the themes found during analysis of the data were repeating instead of extending. For example, in the second phase of data collection, the SE and SLP were interviewed and asked specifically about how their collaboration led to learning given what was found in the earlier phase of data collection.



Analysis

Data analysis began in October with careful organization and referencing of the data sources. All data were organized, referenced, and analyzed using HyperRESEARCH version 2.7, software for qualitative analysis. Early stages of analysis included an iterative process of coding and writing memos that clarified the decisions made when classifying and coding the data. These memos were brief documents about aspects of the data set and included insights, questions, concerns, emerging thoughts or striking events (Miles et al., 2014). Wenger's characteristics of a CoP that lead to learning: (a) evolving forms of mutual engagement, (b) understanding and adjusting enterprise, and (c) developing repertoire, styles, and discourses, were used to make fruitful passes through the large data set and defined segments that led to further in-depth analysis. For example, the first round of coding helped to identify whom among the participants were engaging in collaborative practice and what specifically that collaborative practice looked like over time. Following MacQueen's et al. (1998) stages for coding, the second round of coding relied on emic categories (i.e., categories defined by the words of the participants), which distinguished the voice of the participants from my own. The utility of the coding schemes created in this stage were evaluated by writing reflective memos and measuring the intercoder agreement on selected texts. For example, the second round of coding helped to identify how the collaborative practice of certain participants led to learning about deafblindness. A graduate student in the field of special education served as the peer coder. Our coding was compared for over 25% of the transcripts analyzed. These activities were useful in identifying weakly defined and/or ineffective codes. Reliability was measured by dividing the total number of coding agreements by total number of agreements added to the total number of disagreements. Intercoder agreement of the selection of transcripts was measured at 93%.



Trustworthiness

The strategies of data triangulation, feedback, and member checks to deal with validity threats were used with the aim to increase the integrity of the study's findings. A critical part of data triangulation was the act of writing memos periodically in an analytic journal that explicitly detailed decisions, justified them, and clarified the analytic process. Soliciting feedback from other stakeholders, researchers, and knowledgeable others was another strategy used to guard against validity threats. Informal member checks were collected during interviews by summarizing findings for participants for them to see if the summary was accurate. During observations, the professionals on Andy's team were asked if initial hunches or perspectives on relevant issues were similar to their own. For example, after I observed a quick, collaborative exchange between the SE and SLP that reflected all three aspects of Wenger's CoP framework, I asked them if this kind of informal discussion was common to their everyday practice or a new practice in their repertoire. Lastly, I conducted three formal member checks with the SE, who organized and supervised most of the consultation time on Andy's team after the early stages of analysis.




RESULTS

Wenger's (1998) conceptualization of CoP provided a useful organization for understanding how collaborative practice can lead to learning. Wenger stated that if professionals are learning through their practice with each other, then we would expect three processes to be evident: (a) evolving forms of mutual engagement, (b) understanding and adjusting their enterprise, and (c) developing of repertoires, styles, and discourses. These three processes will be used to organize the results and identify teacher learning within collaborative practices over time. In general, the strongest evidence of learning was found in the professional and collaborative practice of the SE and SLP and the weakest evidence of learning was found in the fragmented practice of the TVI and TDHH.


Evolving Forms of Mutual Engagement

Wenger (1998) stated that in order for people to learn through the process of practice, they need to discover how to interact with each other and develop through mutual relationships. This includes figuring out who is involved, what they know, and how they help or hinder the work of the team. For these five professionals, there was a clear boundary between those who engaged with each other in meaningful ways and those who did not. The three professionals who had mutual engagement that developed throughout the year were the GE, SE, and SLP.

At the time of data collection, Andy was a first grader and participating in his third year at Lake Nevis Elementary (LNE). In the 2 years prior, he was a student in the preschool and kindergarten classes on campus. The SE and SLP supported his transition from preschool to kindergarten and then his subsequent transition to first-grade. The GE was new to Andy's team at the start of the school year, but had a history of working with the SE and SLP. Thus, the GE, SE, and SLP had a history of practice to draw from to learn about Andy and his deafblindness. When asked about how they learned through their practice, the SLP stated in an interview:

One thing I'd like to add is that when we're working together, we're looking to learn from each other. “What experiences did you have with any student?” It's not just members of Andy's team, “What experiences did you have this week? Was it any different from the week before? Was it something we could tap into? Was it something that was fleeting?” So, we're always looking to learn something new and share it, at least this team. I can't say it's always been that way with other teams I've worked with in the past.

It was clear that the LNE professionals had a broader history of learning from each other and were empowered to ask each other for support. They were committed to working with each other, improving their practice, and doing their best for their students. Their time spent in collaborative practice far exceeded what was defined in Andy's IEP. In an interview, the administrator at LNE discussed why she felt that the SE, SLP, and GE teachers were so open to learning from each other:

Well, the bottom line is, the reason that they work so well together is, that just about everybody I've hired, and I've hired just about the entire special education department in this district, is hired with the understanding and the philosophy that we serve all kids. So I don't have hardly anyone in the district who doesn't understand that when they come in. There are lots of special [education] people who consider themselves to be single disability or single activity kinds of folks, you know, “I only do learning disabled kids,” or “I only do this,” or “I only do that,” or “That's what I do,” and in a small district serving with the vision from the school board down to the superintendent to everybody, our vision and our mission is that we're going to serve all of our kids, we're going to offer that to families.

In contrast to these three professionals of LNE, the TVI, and TDHH were employed by the county and did not have the same history working together or with the others at LNE. When the TVI and TDHH were asked about their evolving mutual engagement, they discussed brief consultations, one-off meetings which was in stark contrast to the ongoing informal practice of the other professionals. For example, when the TDHH was asked in an interview about how she has learned from others she replied,

So, when I first had him last year, I read the report to learn more about what he had. And I actually, to talk about collaboration, I actually consulted with, you know he also has a TVI. I believe [the TVI services are] on a consult level as well. And they're from our office, so I knew them. So I did talk with his VI teacher last year to clarify, you know, have her explain to me what his issues were. And then again, at the IEP meeting, it was interesting I got to hear her report and hear her recommendations.

One factor that contributed to the TVI and TDHH's history of limited engagement was the limited time they had to consult. As per Andy's IEP, the TDHH provided 30 min of consultation to the team a month. She stated that she would go over her allotted time if necessary but did not during the academic year of this study. In an interview, Andy's mother noted that the limited services of the TDHH presented some challenges:

And that's probably why not having taken the time to get to know this other gal, [Andy's DHH] you know, we had another—a guy—what was his name?—[Andy's Previous DHH], for a while. And, yeah, and I don't know, it was—it's been one of those things where I feel like that is one area that I wish there was some more time spent at it. I feel like the time that the person has is so limited to just kind of checking the [hearing aids], or, you know, just little quick ins and outs, that's it hard for them: (a) to get to know Andy, and then (b) to just really have any other recommendations.

The TVI had just started serving Andy—although she had worked with him for a short time when he was 3 years old. As per the IEP the TVI was to provide Andy with 45 min of combined consultation and direct services each week. At the start of the year she was unable to coordinate her schedule so that she could meet with other team members. For the first 2 months, as evidenced by multiple observations and interview data, the TVI was not providing direct services to Andy or consultation to his team. After reworking her schedule, she would come every other Friday to pull Andy out of his class for a half-hour of instruction. In an interview the TVI stated, “The biggest frustration is that time doesn't allow me to–I'd love to meet with his classroom teacher, but I don't know when I'd do that.” As the year progressed, the TVI fell into a pattern of providing only 30 min of direct services to Andy every other week with very limited consultation with the SE lasting only a few minutes before or after teaching Andy.



Understanding and Adjusting Enterprise

Wenger (1998) stated that members of a CoP learn from each other through a process of negotiating the meaning of their work and aligning themselves with it. In addition, they must learn to become accountable to the work of the group and hold others accountable to it. They may struggle to define their work and resolve conflicting interpretations of their teaching. It was important for Andy's team to understand their work as teachers of a child with deafblindness because all members felt that they lacked specific expertise or experience in educating students with deafblindness and they were taking a learn-as-you-go approach. Again, a clear boundary emerged from analysis between the LNE professionals (i.e., the GE, SE, and SLP) and the county professionals (TVI and TDHH). It was clear the LNE professionals, despite having limited specific knowledge or practice in deafblindness education, relied on each other to learn how to best educate Andy. For example, when I asked if Andy was representative of students she had taught at LNE, the SLP replied,

I would say Andy, with his needs, he is more of an outlier of the standard services that are provided by a school speech and language therapist. A lot of my kids are verbal. I only have one other student who is non-verbal and also wheelchair access. The other majority of my kids I work with articulation therapy and language therapy. We're working on using language in an efficient and effective way. To work with Andy is to draw away from that expertise and focus in on a very specialized area, for him.

In the absence of formal training in educating children with deafblindness, The SLP noted that her work with the SE has been important in developing her practice:

In writing his goals for this last IEP we had in the spring, both the SE and I were like “Oh, goodness, where do we want to take him?” And we had been to the [conference in deafblindness], I guess in the winter of last year, and came away with some good ideas and thought “Okay, we have some snippets of ideas of where we want Andy to go,” based on just stories and stories we'd heard from other people. Because Andy is so unique in his needs and it's not something that we've had hands-on training on how to work with him, so just pulling from everywhere.

In interviews, the SE, SLP, and GE noted that when they joined the team they needed to learn from each other in order to effectively understand how to best serve Andy's educational needs. They also noted that they had expertise or knowledge that they were able to contribute immediately, in the absence of knowing about specific approaches to teaching children with deafblindness. They had never taught a student like Andy before, but they trusted and supported each other professionally to figure it out. Ultimately, they believed that Andy was a student whom they could educate, which in turn provided the foundation for figuring out the parts that they didn't know yet. Throughout the year, these three professionals were observed engaging in many informal discussions, which occurred almost daily. These impromptu discussions, often not lasting more than 5 min, were rich with problem solving and the negotiating of new meaning about Andy's deafblindness.

In contrast, the teachers from the county hesitated to learn from the others on the team. Both the TVI and TDHH stated in interviews that they didn't have enough time to learn about deafblindness or the necessary background to help others learn. When the TDHH was asked about her previous experiences with teaching children with deafblindness she stated,

The biggest thing is I don't have a lot of experience in deafblind and lots of times people—and that's pretty common. A lot of—I would say there are, you know, most the people in deaf education are not trained in deafblind. That's more of a specific field, and a lot of time it is the itinerants who have gone into visual impairment that end up being experts on the deafblind. They started with the blind and visual impaired and then add [expertise in deaf/hard of hearing], not the reverse. You don't see it as much, it does happen. So, we're not really trained in that. So that is a new area for me.

The TVI and TDHH were not observed in problem-solving discussions. Rather than seeing small moments as opportunities for collaborative practice to learn and develop the collective work of the team, they used their time with the other team members to plan procedural matters, such as when they would see Andy next.



Developing Repertoire, Styles, and Discourses

Wenger (1998) stated that the process of learning in CoPs involves the renegotiation of peoples' repertoire and style, including their use of terms, stories, routines. Only two professionals on Andy's team, his SE and SLP, showed evidence of changing discourses and routines because of their collaboration. It is important to note that this change in practice was first sparked by a conference on deafblindness that the SE and SLP attended the previous year which was followed by on-site technical assistance by a local deafblindness agency. The conference included lectures on best-practices and sessions where the SE and SLP could talk with other educators and family members about Andy's program. In an interview, Andy's mother fondly recalled the event:

And then last year, I was so impressed, in February the [organization for the blind] hosts a workshop like on a Saturday, like an all-day thing, … it was just really nice to think that all these people would, you know, take their Saturday off to go to this for one student, and I think it was real beneficial to them cause they got a lot of information out of it, but it was real neat to have them there. And so that was just—that's a good example of just showing kind of the commitment.

The SLP also recalled how the conference helped her:

It was so good. Lots of parents with children who are deafblind, lots of professionals, all sharing things and tools they use for their kids, things they've made themselves and have found successful. Lots of horror stories, “this didn't work for us, maybe you want to try it but it didn't work for us.” It was really a nice group of low key, to the point, “I understand this but we can take this home and try it kind of group.”

Two visits by a deafblind educational specialist that occurred the year before this study were also important in the SE's and SLP's learning. During the site visits, the deafblind specialist interviewed the teachers and parents, observed Andy's program, and then met with several team members at the end of the day to discuss his findings and recommendations. Several members of the team noted that these experiences were critical in confirming that they were doing a good job educating Andy. The SLP discussed how the experience brought her and the team confidence and pride in their practice.

He has come and has helped us work with Andy and he is just so complimentary in saying, “Everything you're doing is great, I've never seen a student with Andy's needs included as he is in his program” and it just makes us feel good because, not that we don't know what we're doing but we're not sure that what we're doing is right. But Andy's team really works together, which I think is what the [specialist] said, “Wow, this is really good; this is a good place for Andy to be.” So, even though none of us are experts in deafblind students, we know special education, and that's Andy.

The support from the deafblind educational specialist helped the team to reflect back on their practice, which in turn, shaped their identity as professionals of a child with deafblindness and encouraged them to engage with deafblind educational resources and strategies. Observations and emails revealed how the discourse and practice between the SE and SLP had changed because of these deafblind educational resources and support from the specialist who reassured them that they were not just doing “basic good practice, with everyone doing their jobs conscientiously and really trying to work as a team,” but “outstanding, unusually good practice.” The specialist's remarks reaffirmed to the SE and SLP that they could come together in ways that effectively support Andy's educational program.

The GE, TVI, and TDHH were not part of these deafblind specific activities. The GE had access to the information and resources through his informal discussions with the SE and SLP, but there was no evidence of change in his discourse as a result. Instead, he deferred to the SE and SLP to make changes to Andy's educational program and instruction. This deference was also found in the practice of the TVI and TDHH. At the start of the year, the inability of the TVI and TDHH to develop a repertoire with the others was overlooked but as the school year progressed, it increasingly caused tension. The SE, in particular, began to talk about how the TVI and TDHH did not seem to have enough time to get to know Andy's educational needs, even those needs related to their specific expertise of visual and hearing impairment. As a result, two important shifts in collaborative learning occurred. First, the SE and SLP openly discussed how they had lost hope in the abilities of the TVI and TDHH to help them better understand Andy and his deafblindness. Second, the SE and SLP began to primarily interact with each other to discuss how to best meet Andy's educational needs.

In sum, the daily practice of Andy's team members was paramount to how they learned about and met Andy's unique educational needs due to his deafblindness. Wenger's conceptualization of learning through practice, or more specifically the processes of evolving mutual engagement, understanding and adjusting their enterprise, and developing of repertoires, styles, and discourses was useful in showing how some team members learned about deafblindness while others did not. The professionals who had experiences problem-solving and receiving feedback on their work developed a sense that they were able to adequately meet the needs of Andy, and thus developed knowledge and skill in deafblind education through their practice. They began the year with an openness to their work together to teach Andy, which led to a focused desire to learn about deafblindness. In contrast, those who did not consistently or effectively engage with each other or integrate the new knowledge about deafblindness into their discourse were slowly disconnected from the collaborative practice of the team and thus disconnected from opportunities to learn about deafblindness.




DISCUSSION

The purpose of this study was to gain a better understanding of how professional collaboration provides a way for school-based teachers and therapists to learn about deafblindness. On Andy's team, analysis from the data of these five professionals using Wenger's (1998) CoP framework showed that professional learning about deafblindness was not tied to a specific role or even expertise, but rather tied to two important aspects of professionals practice: (a) an openness to educate all learners, and (b) a commitment to learn and implement strategies of educating a child with deafblindness. To this end, the findings from this study can inform how to support professional collaboration, especially on teams with limited expertise or knowledge in deafblindness.


An Openness to Educate All

The SLP and SE understood their roles as team members of a child with deafblindness because they held the broad viewpoint that it was their job to educate all children in their district, regardless of their needs or disability categories. They were quick to note that they did not have expertise in deafblindness, but also acknowledged a willingness to learn and try new instructional strategies because of the support they received from each other. They expected that their practice for teaching all students would always encompass learning, which created an expectation that the teachers would support each other and align themselves to each other's practice. The GE had the same philosophy toward educating all children with special needs because of his previous practice with another team supporting a child with multiple disabilities in his classroom, and his history working and learning with the SE and SLP.

In contrast, the TDHH and TVI claimed they were open to learning about Andy, despite their reservations of how unique he was compared to other children on their caseload, but even in their limited interactions with other team members they failed to show this same willingness to figure out how to best meet Andy's educational needs. Consequently, as the year progressed, the TVI and TDHH were engaged less and less by the other team members and were not given access to collaborative learning opportunities. What was the key difference between the three LNE and two county professionals that led to learning? The LNE professionals were willing to engage with each other and have discussions that allowed them to figure out how to best meet Andy's educational needs. In contrast, the TVI and TDHH, were overly focused on their disability-specific roles which limited their opportunity to learn and integrate new approaches (Giangreco et al., 1999). Perhaps if they saw the opportunity of educating Andy to extend their knowledge and skill in teaching a broad range of learners with multiple impairments, and not solely those learners with primarily visual or hearing impairments, they would have been more valued on the team and have had greater access to professional collaboration.

One solution to this problem might be to help professionals, especially those with disability-specific identities, to understand the importance of looking at the intersectionality among their expertise and the other disabilities of the children they educate. Although it is important for these specialists to leverage their expertise, there is much to be learned from the open and broad “we educate all children” approach of the LNE professionals. The LNE professionals communicated frequently, sought out information to bring back with the team, and were extremely positive about their shared commitment to learn from each other. This finding aligns with research on learning in work-based teams in business that has found that team success is predicted by how members communicate and not necessarily individual traits such as their expertise or skills (Kim et al., 2012; de Montjoye et al., 2014; Pentland, 2014). When professionals are energetic in their work with each other and clearly show a shared commitment to the creative practice, they are more likely to be successful.

In addition, it is critical for professionals who support learners with deafblindness to carefully consider if they have adequate time to engage and learn with their colleagues, especially if their expertise or knowledge in deafblindness is limited. Adequate time for collaboration is needed to integrate work to ensure that the child's multiple needs are being met in a systematic manner that best suits the child and the many professionals on the child's team (Council for Exceptional Children, 2015). For example, Andy's TDHH could have evaluated her 30 min of consultation time after a couple of months of school and asked herself if she was able to engage with other professionals in ways that helped them and herself learn about deafblindness. If professionals are to benefit from their collaborative practice in ways that lead to learning about deafblindness, they need the time and inclination to figure it out, even if that means that they need to think, problem-solve, and act in new ways (Hartmann, 2016; Bruce et al., 2018).



A Focused Commitment to Deafblindness

A critical moment in the learning of the professionals on Andy's team came when they attended a deafblind-focused conference and then were supported by a specialist in deafblindness. The conference provided Andy's SE and SLP with access to other professionals who they learned from through informal social conversations. The deafblind specialist provided the team with deafblind-specific resources that certain team members quickly circulated among themselves. These specific resources taught the SE and SLP about the individual learner characteristics of children with deafblindness and helped to deepen their collaborative practice. The SE and SLP began to talk more about deafblindness needs and instructional strategies as they problem solved how to best teach Andy. This led to changes in their practice with Andy.

Clearly the SLP and SE's access to specific knowledge and resources related to deafblindness was also an important factor in their learning about Andy and his deafblindness. Because the SE and SLP had a strong collaborative practice, and a willingness to learn from each other, these deafblind-specific supports were quickly disseminated, discussed, and integrated into their collaborative practice. What is notable of this integration of deafblind-specific teaching strategies is that it didn't require that Andy be taught by a teacher of deafblindness, but it did necessitate that his professionals receive high-quality support from a specialist and access to other professionals with deafblind experience. Given the shortage of teachers with experience and demonstrated effectiveness in teaching learners with deafblindness, this is perhaps the most hopeful finding from Andy's case. This finding suggests that it is important for teachers, families, and therapists to have opportunities to learn about deafblindness, whether it be through a conference where one can learn from others or through other deafblind-specific agencies. In turn, this finding might also be useful to those organizations who provide deafblind-specific services and supports. When identifying professionals who would benefit from learning about deafblind-specific support, do not solely look at whether the professional has low-incidence or disability specific qualifications, but rather whether the professionals have a commitment to learning from each other from which to build. As with the LNE professionals, this commitment might first manifest broadly, as an openness to teach all learners which then leads to a more focused goal of learning about deafblindness.



Limitations

There were several limitations to this study of professional learning in collaborative practice. First, this study used an existing framework, CoP, as an analytic tool. This evidence-based framework provided a useful structure to early analysis, but it may have led to findings that are confirmatory rather than generate new practices. This risk was mediated, as much as was possible, through triangulating data. Although it is not the goal of a case study findings to be generalized to other contexts, it is also worth noting that this study is of one small group of professionals and these professionals do not represent all of their colleagues who hold similar titles or engage in similar work. The best use of the findings is in advancing theories of professional learning about deafblindness. Lastly, this study occurred over the course of one academic year, and although data from previous years was considered whenever possible, the scope of this study was limited. A prolonged period of study might have led to a richer analysis and different findings.




CONCLUSION

The collaborative practice of teaching a child with deafblindness provides the school-based professionals in this case study with many opportunities to learn from each other, but it can't be assumed that all professionals will benefit in similar ways. On Andy's team, professionals who maintained a broad view about their work as teachers of all learners were also the ones that most benefited from their collaboration and were more likely to learn about deafblind educational strategies. Their embrace of a process-oriented approach primed them to receive deafblind specific resources and implement strategies provided by other professionals with deafblind expertise. These findings support previous research on teacher collaboration in the context of educating children with multiple and complex disabilities, such as deafblindness (Giangreco et al., 1997, 1999; Hunt et al., 2002, 2003; Ruppar and Gaffney, 2011). The findings also support an approach to developing professional expertise in deafblindness that is both broad and deep. A broad approach embraces teaching all children well, regardless of their labels, etiologies, or identities. A deep approach embraces teaching children with deafblindness well through engaging with deafblind-specific knowledge and instructional strategies. Both approaches necessitate a commitment to collaboration (Parker and Nelson, 2016).

In conclusion, although this research suggests that it is possible for professionals to learn from each other in ways that empower their own understanding and skill in deafblindness education, this high-level collaborative practice is more difficult to engage in than professionals expect it to be. This research relates to effective instructional strategies in deafblind education, how professional collaboration can be improved on large educational teams, and how informal professional development on deafblindness can be used to better meet the needs of learners with deafblindness. This research shows promise for empowering teams as they learn together to develop effective collaborative practice and high-quality educational programs for children with deafblindness.
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The Layered Communication Model (LCM) consists of three layers of intersubjective development divided into different communicative behaviors per layer. Earlier research showed that the LCM can be used to describe the communication level between teachers and their students with congenital deafblindness (CDB). This study analyzed whether the LCM can also be used to monitor the development of LCM behaviors over time. Videos of eight student-teacher dyads recorded at the start of this study (baseline phase) and 5 months later (follow-up phase) were coded using 10-s partial interval coding. The presence of the communicative behaviors at the three layers of the LCM during baseline and follow-up were calculated and compared between dyads and phases. The results on the presence of LCM behaviors were in line with earlier research. The presence of primary layer behaviors was comparable between dyads, confirming that this is a basic communication layer. The differences found between dyads in the presence of secondary and tertiary layer behaviors shows that these can be used to determine a dyad's communicative level. Results also showed that the LCM can be used to monitor communication development. Small increases were found in the presence of LCM behaviors between baseline and follow-up for the primary layer behaviors, but larger increases were found for secondary and tertiary layer behaviors, showing that development can be monitored. In conclusion, this study again showed that the LCM can be used to describe a dyad's communicative level. We also found increases in the presence of certain behaviors between baseline and follow-up for all dyads, which shows that the LCM can also be used to monitor communication over time. More insight into the period between the analyzed phases is suggested to analyze what might have caused the increase in presence of behaviors. This would reveal more about the use of the LCM as a tool to improve communication development.

Keywords: deafblind communication, student-teacher interaction, video observation method, partial interval coding, communication development, intersubjectivity, layered communication model, congenital deafblindness


INTRODUCTION

Students with deafblindness form a very heterogeneous population of children with varying degrees of hearing and vision impairments (Dalby et al., 2009). According to Dammeyer (2010), given the Nordic definition, deafblindness is a combined vision and hearing disability that limits a person's activities and restricts their full participation in society to such a degree that society is required to facilitate specific services, environmental alterations, and/or technology. The combination of impairments in both hearing and seeing results in a condition with more impact on development than a simple sum of both (Dammeyer, 2014).

The UNESCO report on special needs education states that student development should be monitored and documented (UNESCO, 1994). This is difficult for students with CDB in all areas of education, including communication and language development. For most students with CDB, communication development occurs at a very slow pace, which is often only recognized by the teachers who work closest with the student. Monitoring tools used in education (even those from special needs education) are often not sensitive enough to detect the slow communication development of children with CDB. Also, teachers need to know their students' communication level to be able to set appropriate goals for improvement, or to support their students in making transitions from a school situation to a work or care situation. There is a need for a model that can describe, monitor and improve communication of people with congenital deafblindness.

For this purpose, Wolthuis et al. (2019) introduced a Layered Communication Model (LCM) that is based on a description of communicative behaviors in three consecutive layers of early development (see Table 1). In their explorative study, video recordings of four student-teacher dyads were analyzed to describe their communication level and monitor development. The found developmental character of the LCM suggested that this model can be used as a tool to describe a dyad's communicative level. Change over time was, however, not found, therewith failing to show LCM's use as a tool to monitor communication development. The exploratory nature of the study required more research to confirm its findings (Barlow et al., 2009).


Table 1. The Layered Communication Model: characteristic communicative behaviors for each layer of intersubjective communication development.
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Therefore, the current study aims at further analyzing the use of the LCM as a tool to describe communication and as a tool to monitor communication development for students with CDB.


The Layered Communication Model

The LCM as described by Wolthuis et al. (2019) is based on Bråten and Trevarthen's theory on intersubjective communication development, which emphasizes the interpersonal aspect of communication that starts from birth and which focuses less on linguistic milestones that are often hard for children with CDB to achieve (Bråten and Trevarthen, 2007).

The build-up of the three layers is based on the way the dyad interacts with their surroundings. In the first layer, the participants within the dyad have a strong focus on the other only. In the secondary layer, the dyad can share interest in objects and other people that are directly present. In the tertiary layer, the dyad is capable of communicating about absent objects and people and they can take each other's perspective (Figure 1).


[image: Figure 1]
FIGURE 1. Graphic display of the three layers of intersubjective communication development: Primary layer: interactions between child and caregiver; Secondary layer: interactions between child, caregiver, and objects; Tertiary layer: interactions between child, caregiver and their surroundings.


An in-depth description of the creation of the LCM model is beyond the scope of this article. Hence, we refer to the study of Wolthuis et al. (2019) for more theoretical underpinnings of the model. Table 1 summarizes descriptions and definitions of the different communicative behaviors belonging to the three layers of intersubjective development.



Describing the Communication Level of a Dyad Using the LCM

The LCM is based on research on typically developing children. Wolthuis et al. (2019) explored the applicability of the LCM to describe the communication level of people with CDB communicating with their teachers by analyzing video recordings of four student-teacher dyads from which the students had varying developmental ages. A coding schema was created based on the LCM, with which the presence of the different behaviors could be observed in video recordings for 10-s intervals. Wolthuis et al. (2019) concluded that the developmental character of LCM was reflected by the quantitative differences found in the presence of the LCM behaviors both between dyads as well as between and within layers of the model.

Primary layer behaviors were found in comparable quantities for all four dyads, which is similar to earlier research that suggested that this is a basic communication layer (Janssen et al., 2003; Damen et al., 2015; Bloeming-Wolbrink et al., 2018). However, at the secondary and tertiary layer, differences between dyads were found. Secondary and tertiary layer behaviors were more often present for students with higher developmental ages than those with lower developmental ages, which showed the developmental character of the LCM.

The second indicator for the developmental character of the model was found in the quantitative differences in presence of the behaviors between and within the three layers. For all dyads, primary layer behaviors were found more often than behaviors at the secondary layer, and tertiary layer behaviors were found least often for all dyads. Differences in the presence of behaviors were also found within layers. At the primary layer, these differences appeared to be unrelated to the developmental age of the student. Affective involvement and imitation were present less often than shared attention and turn-taking, but this was explained by the momentous vs. continuous nature of these behaviors during communication (Wolthuis et al., 2019). At the secondary and tertiary layer, quantitative differences between behaviors appeared to be more related to the developmental age of the student. Naming objects was always found less often than joint attention (at the secondary layer), whereas perspective taking was always found less often than symbolic communication (at the tertiary layer). The quantitative differences between these behaviors indicated a hierarchical order within these two layers, which can also be found in typically developing children (Carpenter et al., 1998).



Monitoring Communication Development Using the LCM

In order to monitor communication development, a monitoring tool (such as the LCM) can be used at several moments in time to analyze change. Given the developmental aspect of the LCM, it is expected that such change will show in an increase in presence of behaviors over time.

Wolthuis et al. (2019) used their coding schema to measure the presence of LCM behaviors at different moments during a half-year period (with no specific intervention involved). No pattern of increase in the presence of LCM behaviors was found in this study. The authors discussed whether this was caused by an absence of development, or because only one recording was analyzed per phase, which could have been unrepresentative for the dyads' potential (cf. Damen, 2015). However, it remained unclear whether the LCM could be used to monitor development over time.



Aim of the Study

The aim of the current study is to find out whether the LCM can be used not only to describe a dyad's communicative level, but also as a tool to monitor communication development over time.

The current study is partially replicative and partially ads new methods. The use of the LCM as a tool to describe communication is re-analyzed with eight instead of four dyads. The use of the LCM as a tool to monitor communication development is analyzed in a different way compared to the former study (Wolthuis et al., 2019). Instead of analyzing one video recording every 6 weeks for a period of 5 months, we analyze three to four videos recorded at the start of the study (baseline) and compare these to three to four videos recorded 5 months later (follow-up). The presence of the LCM behaviors during baseline and follow-up recordings is described and compared for eight dyads with students with varying developmental ages.

Concerning the use of the LCM to describe communication, we expect our results to be comparable to those in the study of Wolthuis et al. (2019). This means that quantitative differences between behaviors (lower for affective involvement and imitation vs. higher for shared attention and turn-taking) at the primary layer, but not between the different dyads can be expected. This would further confirm that the primary layer serves as a basis for communication development (Janssen et al., 2003). Also, the developmental aspect of the LCM is expected to be reflected in the results of the presence of secondary and tertiary layer behaviors, in such a way that secondary layer behaviors will be found more frequently than tertiary layer behaviors. Furthermore, we expect the presence of behaviors from these two layers to be related to the developmental ages of the students, meaning that all behaviors will be more often present for students with higher developmental ages and less often for students with lower developmental ages.

Concerning the use of the LCM to monitor communication development, we expect to find increases in presence of LCM behaviors between baseline and follow-up recordings. Analyzing multiple recordings per phase is expected to provide a better representation of the dyads' potential than the analysis of one single recording per phase. Based on the assumption that the primary layer serves as a basic communication layer, we expect that the presence of primary layer behaviors will increase between phases for dyads where secondary and tertiary layer behaviors are infrequently present or absent at the baseline. In contrast, once secondary and tertiary layer behaviors are present for a dyad at the baseline, we expect little improvement in primary layer behaviors. In other words, the degree of improvement between phases depends on the dyad's communicative level during baseline recordings.

This study analyzes the presence of LCM behaviors at the three layers of intersubjective development for eight different student-teacher dyads and analyzes how the presence of these behaviors changes over time.




METHODS

We analyzed communication between eight teacher-student dyads by coding videos that were recorded in the 4 weeks before and 4 weeks after an intervention was conducted. This study uses a baseline logic, so participants served as their own control for evaluating change (Gast and Hammond, 2010). Results are described for each dyad separately, followed by a group analysis to analyze and describe differences between the students' developmental ages (Barlow et al., 2009; Gast and Hammond, 2010).


Participants

This study was approved by the ethical committee for Pedagogical and Educational Sciences at the University of Groningen, the Netherlands. Eight students with CDB and their teachers from a Dutch school for children with deafblindness participated. The teachers and the students' parents or legal representatives gave written consent to participate in this study.


Student and Teacher Characteristics

The degree of hearing and vision loss differs between people with CDB, which is also the case for the eight students in this study. Three students are completely blind with hearing loss and the other students all have residual hearing and vision to varying degrees (see Table 2). Developmental ages varied between students in order to analyze the developmental character of the LCM.


Table 2. Characteristics of the participating dyads.
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Dutch schools for children with CDB use the following criteria for their students. They have both a hearing and vision impairment, in which the hearing loss is 35 decibels or more in the better ear when not wearing hearing aids or a cochlear implant. They have vision impairment with a visual acuity of 30% or less, or a purview of 30° or less. Students are also admitted to the school if they have a syndrome or neurological impairment that causes sensory processing issues to such a degree that the student functions as a person with deafblindness. In those cases, the student needs to have the potential to develop a form of communication (Kentalis, 2017).

The students' ages ranged from 4 to 18 years at the time of the recordings, and their school files showed estimated developmental ages of between 8 months and 14 years. These developmental ages are estimates, as no diagnostic tests exist specifically for children with CDB. The participating school uses adaptations of diagnostic tests such as the Snijders-Omen non-verbal intelligence test (SON-R) (Tellegen and Laros, 2011), the Dutch version of the Bayles Scales of Infant Development-II (BSID-II) (Ruiter et al., 2003), and the Southern Californian Ordinal Scales of Development (SCOSD) (Ashurst et al., 1985). The use of different tests and scales can sometimes cause a range in estimated developmental ages of the students, as can be seen in Table 2. The layer of intersubjective development is estimated based on the students' developmental ages, combined with information from school files and analysis from the school's educational psychologist. On average, the teachers had more than 20 years of experience working with children with CDB.




Data Gathering


Video Recordings

Weekly videos of the dyads communicating in a one-on-one situation in their classroom were recorded by the first author and four volunteers with a regular handheld camera with or without a tripod (depending on the activity). The recorders were instructed to stay in the background in the classroom and record the full bodies of both the student and teacher. Teachers were asked to choose the moment in their weekly schedule that was most dedicated to communication and interaction. The chosen activity varied between dyads, from singing songs and playing musical instruments or doing hands and craft, to planning and discussing a day or week (see Table 2). Within dyads, the activity was the same in all recordings. Recordings were intended to last 20–30 min, but they were sometimes shorter due to a lack of concentration by the student or other unexpected circumstances.

Four videos per dyad were recorded before the intervention started (baseline phase) and four videos were recorded after the intervention ended (follow-up phase). Due to illness or absence of the student or teacher, one baseline recording is missing for dyads 2 and 7, and one follow-up recording is missing for dyads 3, 4, 6, and 7. The time between the first baseline recording and the last follow-up recording is ~5 months.



Cutting Video Recordings

The duration of the video recordings varied from 10 to 45 min. Depending on the length of the shortest recording per dyad, recordings were cut into fragments of either 10 or 15 min. Each recording was cut in the same manner for each dyad. The first and last 5 min mostly showed a start and ending of the activity, which is often accompanied by communicative rituals. Therefore, each recording was cut into fragments of 5 min from the start of the recording, 5 min from the end and 5 min from the middle of the recording. The first fragment starts at the moment when the teacher and student are both in sight and/or the activity starts. The last fragment consists of the last 5 min before the moment when the student or teacher is out of frame, or when the lesson is clearly ended by one of them. Five minutes around the exact middle of the remaining minutes of the recording is the third fragment coded in this study. For the dyads for which recordings of 10 min were the maximum length, we used the same method; however, we cut 3-min fragments at the beginning and end and 4 min from the remainder of the recording.



Coding Video Recordings

The cut fragments were coded with a scheme using partial interval coding (MacLaren Chorney et al., 2014). To enable us to compare the results with those from the study by Wolthuis et al. (2019), we used a 10-s interval coding in this study as well. For each LCM behavior, we coded whether a behavior was present or absent during these intervals. Since behaviors of people with CDB can be very complex, subtle, and idiosyncratic, Prain et al. (2012) recommend measuring interobserver reliability by calculating both percentage agreement and Cohen's Kappa (Cohen, 1960). Therefore, 25% of the recordings of each dyad were coded by two coders. Recordings per dyad were renamed and randomized in such a way that none of the coders knew which recording belonged to the baseline or follow-up recordings.

Agreement between coders is considered to be sufficient when percentage agreement exceeds 80% and Kappa is higher than 0.60 (Prain et al., 2012). In this study, Kappa scores varied between 0.73 and 0.92 and percentage agreement varied from 87 to 93% between coders.



Intervention Between Phases

After recording the baseline videos, an intervention was conducted. Since this study focuses on the change in presence of LCM behaviors between baseline and follow-up, the content of the intervention will only be briefly explained here. The intervention consisted of two phases, of which the first phase was a self-assessment of the teachers' ability to improve communication. This helped teachers to evaluate their own performance and to observe and interpret their behavior in order to improve outcomes (Klenowski, 1995; Ross, 2006). The second phase consisted of two video-feedback coaching sessions, which has proven to be an effective method for coaching teachers and changing behavior (Fukkink and Trienekens, 2011).




Data Analysis

The codes obtained from the partial interval coding were used to describe the presence of the LCM behaviors during baseline and follow-up for each dyad. Dyads were ordered based on the students' estimated developmental ages, from lowest to highest. The presence of each behavior was calculated as a percentage of the total intervals coded per dyad and each LCM behavior's presence was described and analyzed for deviant percentages between recordings.

To describe the increase in LCM behaviors between baseline and follow-up, we calculated the difference in the behaviors' presence between phases. Results show the increase or decrease in presence of the behaviors between the average of the baseline recordings and those of the follow-up.

Finally, we made a group analysis to find out more about differences and similarities between dyads. That analysis presents the presence of the LCM behaviors for the combined recordings at baseline and follow-up and compares them between dyads. This offers insights into the differences in developmental ages of the students with CDB. Furthermore, the differences in presence between the two phases were compared between dyads.




RESULTS

Results are presented for each dyad separately, in order of the students' developmental ages. This is followed by a group analysis.


Dyad 1


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Four videos were recorded during baseline and follow-up. Symbolic communication and perspective taking were not present for this dyad.

At the primary layer, the presence of affective involvement was low in both phases, with a complete absence in two of the baseline recordings and a maximum of 12.2% in the last follow-up recording The presence of imitation varied between recordings in both phases (between 5.5 and 42.2%). At the baseline, the presence of this behavior was relatively low in the third recording (5.6% vs. around 25%). During follow-up, the first recording showed a relatively high presence of imitation (42.2%), while the presence in the other follow-up recordings varied around 10%. Mutual attention and turn-taking frequently were present in all recordings (around 80%). However, the third baseline recordings showed a little lower percentage for mutual attention than the other baseline recordings (68.9%) and, during follow-up, the presence of mutual attention was more than 10% higher in the first recording than in the other recordings of this phase. Turn-taking was also present 10% more often in the first follow-up recording.

At the secondary layer, the presence of both behaviors was around 20% in the baseline recordings and around 35% in the follow-up recordings. Joint attention was relatively infrequently present in the fourth baseline recording (7.8%) compared to the other recordings in this phase, and naming objects was relatively infrequently present in the third baseline recording (8.9%). The presence of both behaviors was stable during follow-up recordings (see Table 3).


Table 3. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 1.
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Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

At the primary layer, there were small differences between phases (see the last column of Table 3, where a positive number indicates an increase and a negative number indicates a decrease between phases). Three of the four behaviors were more often present during follow-up than in the baseline recordings, but this increase was just around 1%. The presence of imitation decreased with 2%.

Large differences between phases were found at the secondary layer of the LCM. The presence of both behaviors increased between phases, by almost 8% for naming objects and more than 15% for joint attention.




Dyad 2


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Three videos were recorded during baseline and four during follow-up for this dyad. Symbolic communication and perspective taking were absent during recordings.

The presence of affective involvement and imitation fluctuated around 15% in most baseline recordings and was close to 30% in most follow-up recordings (see Table 4). Two recordings in each phase show divergent percentages. The presence of affective involvement was over 30% higher in the second baseline recording and 20% higher in the third follow-up recording than in the other recordings for these phases. The presence of imitation was relatively high in the first baseline recording (28.9%) and relatively low in the first follow-up recording (17.8%). The presence of mutual attention and turn-taking was just under 100% in all the recordings in both phases.


Table 4. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 2.
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At the secondary layer, the difference in percentage of presence between the two behaviors was large. The presence of joint attention was around 50% or more, while naming objects was present in around 15–25% per recording. Naming objects had stable percentages for the recordings per phase, while the presence of joint attention was relatively low in the first follow-up recording (17.8%).



Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

Although most increases were small, the presence of all the primary layer behaviors increased between baseline and follow-up recordings (see final column of Table 4). The only large increase at this layer was for imitation, which was 12% more often present during follow-up than in the baseline recordings. At the secondary layer, an opposite pattern can be found between behaviors. The presence of joint attention decreased greatly, by more than 10%, while naming objects increased by almost 5%.




Dyad 3


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Four videos were recorded during baseline and three during follow-up. Symbolic communication and perspective taking were absent in the recordings of this dyad.

The behaviors affective involvement and imitation were infrequently present in both phases for this dyad (see Table 5). The presence of affective involvement was lower than 10% in all baseline recordings. The high presence of this behavior in the second follow-up recording (26.7%) differs from the other two follow-up recordings. The presence of mutual attention and turn-taking was over 90% in almost all baseline and follow-up recordings. The only exception is the third baseline recording, in which both behaviors were 10% less often present than in the other recordings of this phase.


Table 5. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 3.
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At the secondary layer, the presence of both behaviors varied a little more. The presence of joint attention was between 30 and 40% in most baseline recordings and around 30% in the follow-up recordings. Both phases include one deviant recording in which joint attention was less often present; in the second baseline recording and the first follow-up recording, the behavior's presence was only 10%. The presence of naming objects varied around 30% in most baseline and follow-up recordings. In the first baseline recording, this behavior was around 10% less often present than in the other recordings of this phase.



Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

The presence of all the primary layer behaviors increased between phases, as can be seen in the last column of Table 5. For three behaviors (imitation, mutual attention, and turn-taking), the increase was relatively low: under 5%. However, affective involvement increased by almost 10% between phases.

At the secondary layer, we found the opposite pattern between behaviors. The presence of joint attention decreased largely by more than 7%, while the presence of naming objects increased a little (2%).




Dyad 4


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Four videos were recorded during baseline and three during follow-up. Symbolic communication and perspective taking were absent in the recordings of this dyad.

At the primary layer, the percentage of presence of affective involvement and imitation varied between 0 and 5% during baseline and follow-up recordings, as can be seen in Table 6. The presence of mutual attention and turn-taking was around 80%. Only in the third baseline recording and the first follow-up recording was this percentage much lower for both behaviors (around 40% in the baseline recording and 60% in the follow-up recording).


Table 6. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 4.
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At the secondary layer, we found quantitative differences between the two behaviors. Joint attention was present more frequently (around 40%) than naming objects (around 5%) in both phases. The percentages of presence of both secondary layer behaviors is comparable between follow-up recordings. At baseline, the presence of joint attention was relatively low in the third recording (15%) and relatively high in the fourth (71.3%).



Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

At the primary layer, we found few differences between phases (see last column of Table 6). The behaviors affective involvement, turn-taking and imitation increased by just 0.4–2.6%. The increase of mutual attention was a little higher: 5.4% between phases. The increase between phases was also small at the secondary layer: 4.3% for joint attention and 1.5% for naming objects.




Dyad 5


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Four videos were recorded during baseline and four during follow-up. All LCM behaviors were present for this dyad.

Both affective involvement and imitation were infrequently present in the baseline and follow-up recordings (around 5%), with the exception of the second follow-up recording for imitation (14.4%). The presence of mutual attention and turn-taking was much higher (just over 90%) in recordings of both phases (see Table 7).


Table 7. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 5.
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We also found a difference in presence between the two secondary layer behaviors. The presence of joint attention varied around 70%, while naming objects fluctuated between 30 and 54%. Joint attention was relatively infrequently present in the first baseline recording (45.6%).

Large quantitative difference between behaviors were also found at the tertiary layer. The presence of symbolic communication varied around 10% between all recordings, while perspective taking was completely absent in the baseline recordings and some of the follow-up recordings. The presence of both behaviors was stable across recordings per phase.



Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

At the primary layer, differences between recordings of the two phases were small (see Table 7). Half of the primary layer behaviors were less frequently present during the combined follow-up recordings than in the baseline recordings. Both increases and decreases were small, around 1–2%.

At the secondary and tertiary layers, all the behaviors increased between phases. Three behaviors increased by only 1–3% between phases, but naming objects increased by 11.6%.




Dyad 6


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Four videos were recorded during baseline and three during follow-up. All LCM behaviors were present for this dyad.

At the primary layer, the low presence of affective involvement stands out (see Table 8). In both phases, the presence of this behavior varied around 4% and was even completely absent in two follow-up recordings. Imitation was present in around 20% of the intervals in all recordings. The presence of mutual attention and turn-taking was much higher: in both phases the presence was over 90%, with the exception of the third baseline recording (84.4%) and the second follow-up recording (around 76.7%).


Table 8. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 6.
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Joint attention was present in more than 90% of four recordings. At the baseline, the presence of this behavior was 10% lower in the third and fourth recordings, and during follow-up its presence was almost 30% lower in the third recording. Naming objects varied around 50% in all recordings, and the presence of this behavior was relatively stable between recordings in each phase.

At the tertiary layer, there were large quantitative differences between behaviors. Perspective taking was absent in almost all the recordings, while symbolic communication was present in around 35% of the intervals in each recording. The presence of symbolic communication was relatively low in the fourth baseline recording (23.3%).



Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

All behaviors at the primary and secondary layers decreased between baseline and follow-up. Most of these decreases were small (between 0.6 and 3.2%), but imitation was present 6.5% less often during follow-up than during baseline recordings (see Table 8). The behaviors at the tertiary layer were present more often during follow-up, but this increase was very small for both behaviors (around 1%).




Dyad 7


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Three videos were recorded during baseline and follow-up for this dyad. All eight LCM behaviors were coded.

At the primary layer, the presence of affective involvement was a little unstable between recordings (varied between 4 and 21%). The presence in the first baseline recording was relatively low (4.4%) and the first follow-up recording was 10% lower than the other recordings in that phase (see Table 9). The presence of imitation was more stable between the different recordings in each phase. However, the 47.8% presence of this behavior in the third baseline recording was 20% higher than in the other two recordings of that phase. Mutual attention and turn-taking were present in almost 100% of the third baseline recording and all follow-up recordings. Both behaviors were present almost 15% less often in the first two baseline recordings.


Table 9. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 7.
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At the secondary layer, quantitative differences were found between behaviors and phases. The presence of joint attention varied around 70% during baseline recordings and around 50% during follow-up recordings. This behavior was less often present during the first baseline recording than in the other recordings of that phase. The presence of naming objects varied around 80% in the baseline recordings (with an outlier of 93.3% in the third recording) and was present at around 90% in all follow-up recordings.

At the tertiary layer, large quantitative differences between the two behaviors and between phases could also be found. During baseline recordings, the presence of symbolic communication was about 70%, with the exception of the second recording (51% presence). During follow-up, the presence of this behavior was stable across recordings (around 88%). Perspective taking had one divergent result in each phase. The presence of that behavior was around 15% in the last two baseline recordings, while it was present in only 2% of the intervals in the first recording. During follow-up recordings, the presence of perspective taking was also lower in the first recording (18.9%) than in the other two recordings (around 35%).



Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

All primary layer behaviors increased between phases. Three behaviors increased greatly, with percentages between 6.3 and 10% (imitation, mutual attention, and turn-taking). Affective involvement increased by just under 5% between phases (see Table 9).

At the secondary layer, large differences between phases were also found, but in opposite directions for the two behaviors. The presence of naming objects increased greatly by 12.7%, but joint attention decreased by 16.3% between phases.

The largest differences between phases were found for the presence of tertiary layer behaviors. Both symbolic communication (22.9%) and perspective taking (18.5%) were present much more often in the follow-up recordings than in the baseline recordings.




Dyad 8


Presence of the LCM Behaviors During Baseline and Follow-Up Recordings

Four videos were recorded during baseline and follow-up. All eight LCM behaviors were coded for this dyad.

At the primary layer, the large difference in the presence of affective involvement during baseline recordings stands out (see Table 10). The presence of this behavior was around 25% in the first two baseline recordings, while its presence was just 2% in the last two baseline recordings. Quantitative differences between follow-up recordings were smaller (between 8 and 16% presence). The presence of the three other primary layer behaviors was more stable. Imitation was present around 35% in each baseline recording and around 43% in all follow-up recordings. The presence of mutual attention and turn-taking was just under or at 100% in all recordings from both phases.


Table 10. Percentage presence of LCM behaviors and difference in presence between baseline and follow-up recordings for dyad 8.
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At the secondary layer, there were differences in presence between behaviors. Joint attention was present about 30% less often than naming objects in most recordings. The presence of this behavior was stable across baseline recordings (around 55%). During follow-up, the presence of this behavior in the first recordings was low compared to the other recordings in this phase (14.4% compared to around 50%). No divergent results were found for the presence of naming objects in either phase. The presence of this behavior was around 88% in baseline recordings and around 94% in follow-up recordings.

At the tertiary layer, symbolic communication was present much more often than perspective taking (around 80% compared to around 20%). The presence of both behaviors was stable across baseline recordings. During follow-up recordings, symbolic communication was present 15% less often in the third recording and perspective taking was present almost 15% more often in the fourth recording.



Difference in Presence of the LCM Behaviors Between the Combined Recordings of the Baseline and Those of the Follow-Up

At the primary layer, differences in presence between phases were small for three of the four behaviors. Mutual attention and turn-taking increased, but by only 2 and 3%, and affective involvement decreased by just 2%. Imitation is the only behavior that increased more during the phases, by 7.8% (see Table 10).

At the secondary layer, there were large differences between the two behaviors. The presence of joint attention decreased by almost 16%, while the presence of naming objects increased by 6%.

At the tertiary layer, we found two large increases between phases. Symbolic communication was present 11.4% more often during follow-up, and perspective taking increased by 8.6%.




Group Analysis


Presence of the LCM Behaviors During Baseline and Follow-Up

At the primary layer of the LCM, the largest percentage differences in presence were found between LCM behaviors. For each dyad, the presence of affective involvement (0–32%) and imitation (1–43%) was much lower than the presence of mutual attention and turn-taking (71–100% for both behaviors). Differences between dyads were small at this layer (see Table 11). The presence of affective involvement was relatively high in both baseline and follow-up recordings for dyad 2 (29 and 32%) compared to the other dyads (0–17%). The presence of imitation stayed under 20% for more than half of the dyads in recordings of both or one of the phases (dyads 1, 2, 3, 4, 5, and 6). For dyads 6, 7, and 8, imitation was present in more than 20% of the recordings, and even more than 30% for dyads 7 and 8. Mutual attention and turn-taking were present in more than 80% of the recordings of both phases for every dyad except dyad 4.


Table 11. Mean percentage of presence for each LCM behavior during baseline (BL) and follow-up (FU) recordings.
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At the secondary layer, there were differences between behaviors and between dyads. For half of the dyads, joint attention was present more often than naming objects in both phases (dyads 2, 4, 5, and 6). In dyad 1, the presence of both behaviors was equal in the baseline recordings, but joint attention was more often present than naming objects in the follow-up recordings. There were large differences in the percentage of presence between dyads for both behaviors. The presence of joint attention was under 50% for dyads 1, 3, 4, and 8 in the follow-up recordings, while it was more than 50% for dyads 2, 5, 6, and 7, up to more than 80% for dyad 6 in both phases. Naming objects showed even larger differences between dyads. The presence of this behavior was under 5% for dyad 4, while it is was more than 80% present for dyads 7 and 8 in the recordings of both phases.

At the tertiary layer, we found even clearer differences between behaviors and dyads. Both behaviors were absent in all the recordings for dyads 1, 2, 3, and 4. For dyads 5 and 6, perspective taking was absent in only the baseline recordings. For dyads 5, 6, 7, and 8, symbolic communication was more often present than perspective taking in both phases. We found large differences between the four dyads for symbolic communication: its presence was only around 10% for dyad 5 and around 80% for dyad 8. The presence of perspective taking varied between 0 and 30% among dyads 5 through 8.



Difference in Presence of the LCM Behaviors Between Baseline and Follow-Up

At the primary layer, most increases between phases were around or lower than 5% (see Table 12). There were a few exceptions: dyad 2 on imitation (11.9%), dyad 7 on turn-taking (10%) and mutual attention (9.6%), and dyad 3 on affective involvement (9.9%). The largest decrease was found for dyad 6 on imitation: this behavior was present 6.5% less often in follow-up recordings than in the baseline recordings. The other decreases varied between 1 and 4% and were mainly found in dyads 5 and 6.


Table 12. Difference between the percentage of presence of the behaviors during baseline and follow-up.
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At the secondary layer, the presence of joint attention decreased for five out of eight dyads. The largest decrease was found for dyad 7: joint attention dropped by more than 16% between baseline and follow-up recordings. On the other hand, the presence of naming objects increased for all but one dyad: only for dyad 6 was this behavior present less frequently during follow-up (−3.4%). Naming objects increased most for dyad 7, by almost 13%.

At the tertiary layer, the presence of both behaviors increased between baseline and follow-up recordings for all four dyads for which these behaviors were present. The increase for both behaviors was small for dyads 5 and 6 (around 2%). The largest increases were found for dyad 7: symbolic communication was found almost 23% more often in follow-up recordings than in baseline recordings, and the presence of perspective taking increased by over 18%.

This study analyzed the presence of different behaviors from the Layered Communication Model (LCM) before and after an intervention was conducted, in order to evaluate the use of the LCM as a tool to describe a dyad's communicative level and as a tool to monitor communication development over time. As expected, quantitative differences were found between the primary layer behaviors; affective involvement and imitation were less often present compared to shared attention and turn-taking. Contrary to earlier findings, differences were also found between dyads for the presence of affective involvement and imitation. Findings at the secondary and tertiary layer were as expected and comparable to earlier findings, which means that secondary layer behaviors were more often present compared to tertiary layer behaviors, and all behaviors from these two layers were more often present for students with higher developmental ages compared to those with lower developmental ages.

In terms of development over time, we expected that the degree of improvement in presence of behaviors would depend on the dyads' communicative level during baseline recordings. We expected that primary layer behaviors would increase more for students with lower developmental ages (that did not show tertiary layer behaviors) and expected these behaviors to increase less for dyads with higher developmental ages. Such differences between dyads were not found; the increase in presence of primary layer behaviors was comparable between dyads and relatively low. All things considered, we noticed a pattern of substantial improvement over time and across the dyads, next to layer-related differences indicative of more substantial improvement at the secondary and tertiary layer behaviors.





DISCUSSION

The aim of this study was to find out whether the LCM could be used not only as a tool to describe a dyad's communicative level, but also as a tool to monitor communication development over time. Results will be discussed for both parts of this study's aim.


Describing the Communication Level of a Dyad Using the LCM

The first part of this study is a replication of an earlier study (Wolthuis et al., 2019 on the use of the LCM as a tool to describe a dyads communication level. Given the exploratory nature of that study, more research was needed with more dyads, especially since people with CDB form a very heterogeneous population. As such, replication is an important tool in research to increase the generalizability of results, especially in (multiple) single-case studies (Barlow et al., 2009).

Like in the study of Wolthuis et al. (2019) we found that the presence of primary layer behaviors was comparable between the dyads with students of different developmental ages. This confirmed the suggestion of Janssen et al. (2003) that this layer of the LCM serves as a basis for communication. Within the primary layer, Wolthuis et al. (2019) found quantitative differences between the primary layer behaviors affective involvement and imitation on the one hand, and mutual attention and turn-taking on the other hand. The present study also demonstrated differences between dyads in the presence of the behaviors of affective involvement and imitation.

We found no clear pattern between the students' developmental ages and the divergent presence of these behaviors. Affective involvement was most present for dyad 2 and least so for dyad 5 (the dyads were numbered based on the students' developmental ages). No pattern of increase was found in the presence of imitation from dyad 1 to dyad 8 either. These results show that the presence of these behaviors appears to be independent of the student's developmental age. An explanation would be that the presence of affective involvement is dependent on the chosen activity, which could be emotionally loaded (like singing songs for dyad 2) or have an emotionally loaded content (like the conversations in dyads 7 and 8). Imitation appears to be dependent on the behavior's function, which could be to maintain lively communication (cf. Hart, 2006) or confirm others' behaviors (cf. Janssen et al., 2003, 2010; Damen et al., 2011; Bloeming-Wolbrink et al., 2018). This behavior was present relatively often in dyads 6, 7, and 8, which used (tactile) sign language and often imitated the signs of the other as a means of confirmation. Results show that imitation was used more often in this manner than when its sole function was to maintain lively communication.

As in the study by Wolthuis et al. (2019), we found quantitative differences within and between the secondary and tertiary layer behaviors. The differences reflect the developmental pattern of the model that was based on the three subsequent layers of development as described by Bråten and Trevarthen (2007). Secondary layer behaviors were more often present compared to tertiary layer behaviors, and within layers the presence of joint attention was higher than naming objects, and symbolic communication was more often present compared to perspective taking for most dyads. Two dyads showed an opposite pattern at the secondary layer. This was in dyads 7 and 8, where joint attention was less often present compared to naming objects. This can be explained by the fact that these students have a large (tactile) sign language vocabulary. They are less reliant on pointing at, showing, or touching an object to communicate about it, which is evident in the lower percentages for joint attention and higher percentages for naming objects. Such a change in the use of joint attention can also be found for typically developing children around 18 months (which is at the start of the secondary layer of the LCM), when they rapidly start learning new words and use joint attention in a different way (Carpenter et al., 1998).



Monitoring Communication Development Using the LCM

The second aim of this study was to analyze the use of the LCM as a tool to monitor development over time. For this purpose, a comparison was made between videos recorded at the start of this study and 5 months later. Contrary to the study of Wolthuis et al. (2019), increases in presence of behaviors over time were found. This was found for almost all dyads, regardless of the differences in developmental ages of the students.

At the primary layer, LCM behaviors increased between phases for most dyads, but in small amounts (mainly between 0 and 5%). For dyads with a low presence or absence of secondary and tertiary layer behaviors in the baseline recordings, we expected the presence of primary layer behaviors to increase more between phases than it would for dyads with a higher presence of secondary and tertiary layer behaviors at the baseline. Our results show that secondary layer behaviors were less often present for the first four dyads and tertiary layer behaviors were completely absent. When comparing dyads 1, 2, 3, and 4 to dyads, 5, 6, 7, and 8, in terms of the increase of primary layer behaviors between phases, we only found (small) increases between phases for the first four dyads (an exception is imitation in dyad 1). For the latter four dyads, results show both increases and decreases between phases, but the percentages are also low. This implies that even though the presence of primary layer behaviors more often increased for students with lower developmental ages, the presence of these behaviors also increased for students with higher developmental ages. This is in line with the assumption of Bråten and Trevarthen (2007) that behaviors of lower layers do not disappear when higher layer behaviors develop, and that these behaviors can be supported and improved regardless of students' developmental ages.

At the secondary layer, a change between phases was found in opposite directions for the presence of joint attention and naming objects in more than half of the dyads, suggesting a relationship between these behaviors. In all dyads where we observed a decrease in joint attention, naming objects increased between phases. This can be explained by the fact that when dyads use more words or signs to communicate, they need fewer objects to directly refer to, which can be seen in lower frequencies of joint attention and higher frequencies for naming objects. Instead of using the object to support communication, these dyads used words and signs to communicate about objects and people. This is further supported by the earlier mentioned finding that joint attention was more often present than naming objects for all but two dyads (dyads 7 and 8). Those two dyads used sign language often and could therefore use naming objects rather than required joint attention toward objects or others to communicate about them.

On the other hand, the decrease of joint attention for most dyads between phases can also be related to how this behavior was defined in the coding scheme. Joint attention was coded as present when an object was in sight and shared between student and teacher while, in a broader sense, joint attention could also mean the sharing of a mental representation of an object or person. Since it is difficult to objectively determine in video recordings whether a mental representation of something is shared, we choose to score instances of joint attention only when objects or people were present in the video. It could be argued that if we had used the broader definition, we might have found less of a decrease in joint attention between phases. Both explanations for the decrease in joint attention show that a decrease in this behavior does not necessarily signify a negative impact on communication development.

Tertiary layer behaviors were present in half the dyads, and there was an increase between phases for each of those dyads. Since an earlier study that analyzed recordings when no intervention was involved (Wolthuis et al., 2019) found no such communication improvement, this increase could have been caused by the intervention that was conducted between phases. This is especially convincing for the large increases in symbolic communication and perspective taking we found for dyads 7 and 8. Since this is the first study to analyze this, further research is needed to confirm the relationship between the intervention and the increase in presence of these behaviors.



Methodological Reflection and Recommendations

This study used a quantitative method to describe communication development among students with CDB in videos that were recorded with a 5-months interval. The presence of different LCM behaviors was analyzed and compared between dyads that included students of different developmental ages, using the same method as an earlier study by Wolthuis et al. (2019).

Both the exploratory nature of that study and the use of single case studies required more research to confirm its findings. The analysis of more participants and the fact that results were in line with earlier research increased the generalizability of the results of the current study (Barlow et al., 2009). The replicative part of our study helped to build evidence for the use of the LCM as a tool to describe a dyad's communicative level.

Furthermore, the current study was used to find out whether the LCM can be used as a tool to monitor communication development over time. Based on earlier research that suggested that single moments in time are not always a good representation of a dyad's potential (Damen, 2015; Wolthuis et al., 2019), we chose to make multiple recordings for the baseline and follow-up phases of this study. Results showed that the LCM can be used to monitor development when different recordings are combined per phase. Even though we found a comparable presence of behaviors between the different recordings per phase for many dyads, there were exceptions on some behaviors, which further underlines the importance of making multiple recordings to describe and monitor a dyad's communication level.

Since the current study focused on the use of the LCM as a tool to describe and monitor communication, it did not describe and analyze the intervention that was conducted between baseline and follow-up. For some dyads, increases in presence between phases were large, especially at the secondary and tertiary layer, which suggests a relationship between increase in presence and the intervention. It is recommended for future research to analyze the contents of the intervention to find out what actually caused the increase of certain behaviors. This would help to understand whether the LCM can also be used as a tool to improve communication. Secondary and tertiary layer behaviors seem most suitable for further analysis, since their presence increased the most between phases.

This study used a coding schema to analyze 10-s intervals in order to measure the presence of different communicative behaviors. This method is useful for research purposes, since it increased the reliability of the study, but it is also time-consuming. More research is needed to translate the coding schema into a tool that can be used in practice. For professionals working with people with CDB, the layers and behaviors of the LCM (as described in Table 1) can be used to analyze and describe the communication between themselves and people with CBB. Infrequently present behaviors can be used as a starting point for improving communication.

In conclusion, the LCM showed to be a functional research tool that can help to gain insights in a dyads' communicative level and to monitor development. More insights in the use of an intervention based on the LCM is needed to analyze the LCM as a tool to improve communication as well.
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CHARGE Syndrome is a genetic syndrome with a recognized pattern of features, and involves extensive medical and physical challenges. It is recognized as the most common cause of congenital deafblindness. This case study focuses on the development of identity of individuals with CHARGE Syndrome which is of concern to individuals with CHARGE Syndrome, their parents and the various professionals that provide support and service. A review of the literature demonstrates that the vast majority of research regarding CHARGE Syndrome focuses on the medical, developmental, and family structures. However, identity research shifts the paradigm to the individual and their unique personality, which encourages professionals to apply their support or services to the human being rather than the disability. This study introduces a method with which it was possible to collect differentiated data from individuals with CHARGE Syndrome themselves through a guided creation of pictorial collages and a specialized interview technique based on their collages. The methodological approach used in this study included structured interviews embedded within the Collage Life Story Elicitation Technique. The CLET (Collage Life Story Elicitation Technique) is a protocol to support individuals in their efforts to create their own life story. Analysis of the resulting data was viewed according to several theoretical frameworks applied to the core narrations and the resources. This provided different avenues to the construction of meaning that formed an understanding of identity from the voices of individual themselves. This research initiative uses a single case study of a young man: Janosch. It becomes clear that Janosch does not associate his core identity with CHARGE Syndrome but rather from alternate origins of self. Janosch demonstrated through this research process that the relevance of animals and the topic of tolerance take a leading role in the formation of his identity. Furthermore and unexpected, Janosch's participation in the Mangas community serves as a primary source of social and emotional support, forms his construction of “togetherness” and strongly influences his concept of the relevance of family. This is in contrast to the role in which friends often impact these components of ones' own identity. The specialized methodology used in this study demonstrates that individuals with CHARGE Syndrome can be active participants in identity research that realize rich and accurate data.

Keywords: CHARGE syndrome, identity, autobiography, narratives, I-positions, resources


INTRODUCTION AND PURPOSE

This study focused on issues of identify in emerging adults with CHARGE Syndrome. CHARGE Syndrome is a complex genetic syndrome which often results in Deafblindness. When individuals with CHARGE Syndrome do not present with Deafblindness they often benefit from similar approaches in education and habilitation (Brown, 2005). For a clinical diagnosis of the syndrome, three or four majors or two major and three minor features of CHARGE Syndrome must be present (Blake et al., 1998 modified by Davenport et al., 1986). The four major features are coloboma, choanal atresia, cranial nerve anomalies (nerves 1, 7, 9, 10) and the unique characteristic “CHARGE ear” involving physical shape of the outer ear and abnormalities to the midde and inner ear. The seven minor features are congenital heart defect, cleft lip or palate, growth deficiency, TE fistula or esophageal atresia, unique facial features, genital hypoplasia, and upper body hypotonia. Since 2004, a genetical diagnosis in about 2/3 of the cases is possible as one major causative gene—CDH7 on chromosome 8—for CHARGE was identified (Vissers et al., 2004).

Although identity development remains relevant during the entire lifespan (Grob and Jaschinski, 2003), psychosocial theory suggests, identity is primarily formed during the period of adolescence, and emerging adulthood (Grob and Jaschinski, 2003). Therefore, it is understandable that this case study focused on a youth age, 22 years.

The vast majority of research and professional literature related to CHARGE Syndrome focuses on the medical aspects of the syndrome; and the voices of individuals with CHARGE Syndrome are rarely included. The literature is nearly absent of reflections from individuals with CHARGE Syndrome other than from a position on medical and therapeutic aspects of their experience. However, if more was known about these individuals from their perspective as to how they would like to live their lives, we could better judge whether our educational approaches and our programs for individuals and families are appropriate. This study focuses on yielding accurate information to understand young people with CHARGE Syndrome by providing an opportunity for them to give their voice space and provide a means of expression regarding who they are and how they see themselves beyond their diagnosis. Understanding who these individuals are beyond their diagnosis of CHARGE Syndrome could provide new information relavent to the provision of support and intervention. This single case research study entitled: “This Is Me” is an effort to achieve this goal.

Why is the focus of this study specifically on CHARGE Syndrome? First of all, CHARGE Syndrome is one of the most common causes of congenital deafblindness. However, regardless of the presence or severity of dual sensory loss, approaches effective with deafblindness are appropriate to individuals with CHARGE Syndrome (Brown, 2011). Secondly, CHARGE is a syndrome, which means that the individuals with CHARGE share similar characteristics that enable researchers to consider them a distinct group. However, it can also be noted that individuals with CHARGE Syndrome—although there are shared characteristics and attributes—are a hetrogenic group. But at the same time people with CHARGE Syndrome are an extremely heterogenic group. Despite the unique commonalities as well as the variety among individuals with CHARGE Syndrome, the overaching inquiry of this study is: “Do they nevertheless have something in common when referring to their identity development?

It is recognized that individuals with CHARGE Syndrome do present with common behavioral characteristics (Hartshorne, 2011) and often demonstrate autistic-like behaviors described in a behavioral phenotype and an increased level of autistic-like behaviors (Hartshorne et al., 2005). Central to this study is the question, what does all that mean for the development of identity? The concept of identity is not clearly conceptualized in the literacture, but there is a consensus that identity addressing such questions as “Who am I?” Am I the one with autistic-like behavior? Am I the one demonstrating challenging behavior? These essential questions are central in discerning if the common characteristics and attributes of individuals with CHARGE Syndrome are a fundamental factor in identity development. The purpose of this study is gaining new insights into these aspects of identity. With the analysis and presentation of this single case study, some progress can be demonstrated in figuring out the role of this diagnosis to ones' understanding of self. Of course, the limitation of a single case or sample of one coupled with the hetergenous nature of the population, generalizations can not yet be made.



THEORETICAL FRAME

The theoretical framework for the understanding of identity formation and social networks in this research project is based on Bourdieu's Theory of Capital; with the term “capital” referring to resources. According to Ahbe (1997), subjective resource management which is defined as an individual's perception of available and unavailable resources; and the resulting identity work can be readily viewed through the lens of Capital Theory. Bourdieu (1983) differentiates between economic, social, and cultural resources; three primary types of resources that can be transformed into one another. Economic capital refers to material assets that are 'immediately and directly convertible into money and may be institutionalized in the form of ownership rights' (Bourdieu, 1986, p. 242). Economic capital can be any kind of item or possession. According to Keupp et al. (2002) it is a strategic resource that can be leveraged to increase the likelihood of accumulating additional resources (ibid.), which are more closely tied to the process of everyday identity formation.

Cultural capital exists in three forms: incorporated, objective, and institutionalized. Incorporated cultural capital consists of attitudes and skills (Bourdieu, 1983). These are embodied tasks that require internalization, which entails time and effort that cannot be delegated to another person and therefore must be invested in personally. Objective personal capital (books, texts, paintings) can be transferred materially, assuming the non-delegable acquisition of incorporated cultural capital. Institutionalized capital (academic titles or the completion of schooling) relieves the bearer of the need to repeatedly prove their incorporated cultural capital (ibid.). Adolescents gain access to cultural and economic capital primarily through their families, as long as both—parent and child—actively participate in the transfer of this capital within the family. The success of this transfer depends on the “value of the available capital within the home” (Bourdieu, 2015, p. 72), as well as on the time available (ibid.). Incorporation requires purposeful contact with adults and the conscious passing down of this capital (Youniss et al., 1994). We can assume that significantly more time is required for the transfer of cultural capital in communication between hearing parents and deaf children. The young man who is the focus of this case study, Janosch, describes his subjective feeling that his family usually has too little time.

Additionally, it should be noted that (the transfer of) culture can be very different for deaf and hearing people. The inner-family conditions for the transfer of cultural capital are quite particular. Within these family situations, the individual's development depends on receiving cultural capital from other sources which requires a high degree of individual effort. According to Keupp et al. (2002) a lack of resources can prevent identity development.

Social capital is the sum total of current and potential resources that come along with belonging to longstanding networks of more or less institutionalized relationships of mutual awareness and recognition (Bourdieu, 1983, p. 190f), in other words, the experience of belonging to a group. “The extent of a person's social capital is determined by the breadth of the relationship network the individual can mobilize, as well as the scope of the economic, cultural, and symbolic capital of the other people within that relationship network” (ibid., p. 191). Social capital assumes a “quasi-real existence” through a constant exchange between people in a relationship. There is a danger when a individual does not meet their agreed obligation to another person, since this rarely is solved unilaterally (ibid.). Keupp et al. (2002) states that identity develops through a process of dialogic acknowledgment in social relationships.

Within the theoretical frame, core narrations were used to further identify, analyze and organize findings, and represented a means of triangulation (to be discussed in methodology). Gergen and Gergen (1988) define core narrations as those parts of identity in which the subject on one side tries to ‘get to the point’ and on the other side tries to tell this to others. A well-formed core narration has five characteristics: meaningful end point, focus on relevant events, narrative order of events, occurance of causal links, and boundary signs for beginning and end. Core narrations represent the personal meaning of identity areas.



METHOD

The primary strategy for data collection in this study was the use of the Collage Life Elicitation Technique (CLET) from Schalkwyk, where the subjects tell their own life story through a protocol in which the individual renders their meaningful life experiences (van Schalkwyk, 2010). This structured approach fosters expressing physical, cognitive, and affective changes that result in psychosocial consequences. It identifies the development of dialogical relationships between individuals (Marková, 2003), groups and cultures as well as the dialogue of multiple internal voices (Hermans, 2001). This allows the expression of different I-positions. An individual can develop an alternative point of view or perspective as they are guided to remember their own life story and as a result their story may be reconstructed and coordinated with social expectations and personal goals.

CLET is a tool that serves in collecting life stories and analyzing self-defined memories. This method utilizes scaffolding memories of ones' own life story and helps to overcome typical obstacles in autobiographical memories and in narratives of life stories (Raggatt, 2006). One of the primary vehicles to stimulate memories within the CLET is the use of graphic representation. The reason for the use of pictures or text fragments is to have additional sources and modiality other than the dialogue-based conversation of an individual's life story. This seemed to be very suitable for this subject with CHARGE Syndrome since pictures or text fragments are a visual-based system and a sustainable form of expression (van Schalkwyk, 2010). Creating a collage is seen as a valid social action, a representation or narrative performance in which talking and thinking as well as not conscious acting is implemented. CLET is based on the theory of social constructivism, symbolic interactionsm, and the authority of images; it serves a deeper understanding of symbolism informing the narrative meaning making process (van Schalkwyk, 2010). This means that CLET reflects a post structural view on narrations.

Van Schalkwyk describes five steps for the use of the CLET method. In the first step the participant is producing a collage that represents dominant experiences and events in his or her personal life referring representing the past and the present by the use of pictures/images. The leading question for the participant is “Do these pictures/images represent significant or important experiences in my life so far?” In the following steps the participant reflects upon and comments on the collage with the support of an interviewer who makes sure that the next steps are looked at: Step two is story telling where the participants “(a) tell a story about each picture/image on the collage, (b) describe as best they can what each picture/image means to them, and (c) how it contributed to their development as a person.” (van Schalkwyk, 2010, p. 679) Within step three they are asked to position the self and elicit silent voices: “The participant has to (a) position her or himself on the collage where she or he sees her or himself now (at the time of doing the task); and (b) describe an image she or he could not find but would have liked to add to the collage.” (van Schalkwyk, 2010, p. 679). In step four the participant engages in justaposing the different narrative voices and inter-subjectivities portrayed in the collage. This gives the opportunity to “reflect upon and explore the many I-positions adopted in the dialogue between voices that are part of the outside or the inside world of the dialogical self” (van Schalkwyk, 2010, p. 679–670). Van Schalkwyk called the last step reflection and means a self-reflection on the process of making the collage. This provides a space in which a sense of coherence amongst many I-positions can be created. Van Schalkwyk describes different possibilities of instruction for the interview based on the CLET techniques, also referring a written or spoken access.

After the subject made a collage, an interview was conducted and transcribed. As a result, a three-step analysis was conducted that included the following:

(1) An inventory of detonations and metaphors for the collage was created.

(2) The transcript of the interview was conducted and a summary of the key elements of each collage image was identified.

(3) A story grid for each of the images was created. There were three columns in this story grid. In the first the denotational inventory is noted, in the second it's the metaphor and in the third it's the participant's self-defining memories.

The analysis of CLET data aims to explore the ways in which the collage reflects or represents something of the maker's identity and augments the textual data (narratives) (Franz, 2005; Weber, 2008). Therefore, content analysis of the CLET starts with a process of text reduction before continuing with the identification of important themes and clusters of meaning. The sense-making process (analysis) unfolds in different phases as one organizes the data for an in-depth thematic analysis (Miles and Huberman, 1994) and interpretation of the rich and vivid autobiographical memories in the strategic presentation (performative) of the embodied self in verbal and the observations of non-verbal communication.

As it is common and unavoidable in qualitative research, the process of analyzing the collage and the transcript of the collage is subjective. Van Schalkwyk states—referring reflexivity, trustworthiness and credibility—that “analyzing CLET data has to take into account the complexities of qualitative data collection and analysis, and involves different perspectives to address issues not easily explained. The researcher should therefore adopt a critical reflective position when analyzing CLET protocols, and check and re-check interpretations with the original collage, textual material and literature on the topic. (…) Ideally, a group of collaborators should conduct the analysis in order to ensure investigator triangulation, reduce biases to the minimum, and gain a fuller contextualized picture of the autobiographical memories represented in the CLET. To enhance credibility, triangulation with various data sources and theories (…) facilitate richer and potentially more valid interpretations.” (van Schalkwyk, 2010, p. 685).


Data Collection

This study used a single case study approach, using one subject to conduct an in-depth analysis of the emerging identity of a young man with CHARGE syndrome. Using the CLET technique (see Figure 1), Janosch (name changed to protect confidentiality), was studied for the purposes of gathering critical information to describe his current and past life journey which is refered to as an “identity project.” It must be noted that Janosch was one of 13 individuals between the ages of 15–32 years that participated in a CLET process during the German CHARGE Conference in 2019.


[image: Figure 1]
FIGURE 1. Collage Life Elicitation Technique (CLET).


This single case study, Janosch, progressed through the CLET process (see Figure 2) by creating one collage that combines the past and present. He selected 12 pictures that represented significance within his current and past life (see Figure 3). Following the creation of Janosch's collage, he participated in a 50 min interview. This in-depth interview used the services of a sign language interpreter and was video taped with his permission.


[image: Figure 2]
FIGURE 2. Screenshot Interview with sign language interpreter and collage.



[image: Figure 3]
FIGURE 3. Collage of Janosch.


Prior to the in-person meeting, Janosch was sent a letter and asked to produce a collage. In the letter an example of a collage was provided which included an explanation of how to submit the content of the pictures. He was asked to produce a collage or if he felt that he needed help with the production, we could do it together when we would meet in-person. Janosch produced the collage on his own in advance of the meeting and indicated that we can proceed with the next step when we meet in-person. An interview was conducted during this in-person meeting during a German CHARGE Family Conference. The research protocol for step two of the CLET included a story-telling protocol that posed the following questions: Why did you chose this picture for your collage?; What does it mean to you?; and How did it contribute to the person you are today?. Although the CLET process would include a second step which would be Positioning the Self and Eliciting Silent Voices, however, it was determined that the energy and depth that focuses on personal topics for long periods of time, this step would be inappropriate. However, the thoughtful work that Janosch put into the creation of his expanded collage and the focused attention he exhibited during the interview, the researcher was satisfied with the outcome.

Therefore, Step four Justaposing, involved the subject (a) chosing two pictures from his collage which have a similar meaning, this may be positive or negative; and (b) chosing one picture with a contradictionary meaning—answering the questions: What are the similarities?, What are the differences? and Why do you find these similar or different? Step Five Reflection, had Janosch thinkg about the process of collage-making and respond to the questions: How was the experience? What were your feelings? What were your thoughts? How did this experience influence you? and Is there anything you would like to say or something you would like to add to your collage?

The data collection phase of this study involved creating a collage and a semi-structured interview process. The interview was transcribed according to the rules of semantic transcription which structures methodical decisions within the transcription process (Dresing and Pehl, 2018). Following the data collecton phase of this research, a story map and a story grid was created as the primary vehicle of the data analysis process. The final phase data analysis was viewing the subject's social resources and networks to example the process of identity forming (Keupp et al., 2002). In order to analyze the core narratives the lead questions included: Which resources relevant to identity forming are derived from Janosch's social network? and How does Janosch's abilities to act in social networks position him?



Analysis Process

The analysis of the data gathered from the CLET technique involved three steps: First, the collage was analyzed for its role as an inventor of meaning and metaphors, thereby representing a type of transcript of the collage. For every picture or text fragment, an inventor of meaning, connotations or metaphors was implemented. A focus on the contextual clues reflected in the symbolic menaing as well as the manner in which the pictures were arranged. Secondly, an analysis of the narrations was completed with a story map with a focus on key elements like time, location and setting. The analysis used a comparision of on similar meanings, symbolic messages, and methaphors of the narrations. These were further analyzed according to connections between persons and things from past and present. The third step in the data analysis process was the creation of a story grid. The story grid is a four-column table in which meanings, metaphors, self-defined memories, and additional information. It should be noted that these data sets were used within the triangulation process. A denotational inventory was used to further develop the central themes resulting from the analyses (Table 1).


Table 1. Excerpt of Janoschs' story grid.
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To achieve content validity, the study results were reviewed by the lead researcher, and two students of special education with a focus on deafblindness. Each step in the research process involved these three collaborators. Within this process, the theory of Keupp's Theory (2002) became more and more relevant and was used in the final analyzation process for additional clarity. To identify the core narrations, each member of the research team completed a further content analysis of the transripts and identified content that met the five characteristics of core narrations mentioned above. The researchers conducted a final discussion for the purposes of coming to consensus on the core narrations to be identified. Any core narration in which the members of the research team could not reach consensus, those narrations were removed.

Focus: Single Case Study Janosch

As the purpose was not to generalize any findings to a larger population and as the data of every collage and interview was very individualized, this initiative was conducted as a single case study, involving a 23 year old man, named Janosch, who graduated from high school and finished a year of voluntary social service. Janosch was chosen using a non-probability purposive sampling strategy (Onwuegbuzie and Leech, 2007) and represented the participant who best fit the criteria of the project. This form of sampling specifically aimed at “identifying participants who could provide rich and vivid stories and who had adequate and in-depth understanding of the topic under investigation.” (van Schalkwyk, 2010, p. 686)

At the beginning of the study and during the collage-making process, Janosch wanted to begin a training to become an educator. He left home early and attended a boarding school. He defines himself as Deaf and uses visual German sign language.



Limitations

There are several limitations of the study that begin with the fact that this is a single case, and the subject belongs to a highly diverse and heterogenous population. Therefore, generalization of findings is not appropriate. Lastly, the use of a sign language interpretor and the use of a video recorder may have had effects on the content of the interview.




RESULTS

Janosch's Collage shows the 10 most important past and presents aspects of his life.


Resources

As described in the methodology, three steps of analysis were made to identify themes. These themes were further validated through a process of triangulaton involving the three collaborators. As a result the following core narrations and resources were identifiedand linked to each other (Keupp et al., 2002).


Social Resource: Friends

With a focus on resources, it becomes apparent, that one of his social resources are friends, which is connected to nearly every picture of the collage. Janosch uses the incorporated cultural capital written language, to virtually maintain contact with friends and to be able to meet them in real life to engage in joint creative writing of anime-stories.

“My best friend for example (…), no matter how close or far he is living, I can ask him if we can meet. We can visit each other, we can sent whats app. We also write stories in a whats app group.” (I2, line 15).

Janosch uses the objectified cultural capital of books or mangas for collaborative creative writing acitivies and attends manga conventions with his friends. Reading the books in contrast to role-play at conventions seems to be an alternative method of exercising his imagination and connections with his network by designing anime characters with specific characteristics.

“Well, I can dream stories. I can imagine to be in the story and then I can write stories on my own—in these roleplay-whatsapp-groups (…) and this is all connected.” (I3, line 16).

“Cosplay1 is important to me, but even more important is reading the stories, because in reading them there are so many possibilities. Cosplay, there is not so much about Cosplay. (…) Well, there are stories I really like, but I would never dress up like that… That's not me.” (I3, line 24).

Another aspect of the social resource of friends is traveling: Janosch emphasized that he loves traveling and that he can travel free due to his sensory disability. This makes it possible for him to maintain contact with his friends without the assistance of others. This becomes even more important while considering the special value that Janosch puts on friendships. It appears that Janosch's skills in traveling have a critical influence on his status among his social network of friends. He positions himself as a capable traveler independently.



Use of Social Networks: Friends for Developing Identity

By considering the use of the social network as important to the development of identity, it becomes apparent that attendance at conventions are extremely important to Janosch and therefore, hold special status in his narrations.

“We visit so called conventions. This means: You do not just read books, but you also dress up and go to meetings, where people represent different characters.” (I3, line 2).

In these dresses Janosch experiments with roles to overcome his shyness, which seems not to fit into his narrations because he describes himself as “confident, independent, helpful, tolerant (…), and fond of animals” (I1, line 10). These incongurencies between his goal of overcoming his shyness yet his prospective work on identity is demonstrated as he describes himself as confident.

“Well, ususally I am always Janosch, but I can also… Well, do that. I am as Janosch sometimes a little shy and not able to speak to strangers and have to overcome myself, but when I am dressed up, then it is possible. Then I go to them and say: ‘Come, would you like to make a picture¿ I don't know why it is that way, but it has something to do with the paneling.” (I3, line 10).

At another part of the interview, he describes himself contrary: “We (Janosch and his best friend) have changed together quiet a lot. He was very introvert in the beginning and I helped him to open up a little bit and he helped me to change myself.” (I1, line 54).

“If somebody has a problem I tend to interfere and help. My best friend sometimes tells me: ‘No, wait, you can't always do that.’ And due to him I learned to withdraw a little bit.”(ibid).

The frame in these two narrations is different: In the first quotation, Janosch refers to himself as Deaf in the hearing world or in contact with hearing people. In the second quotation, he refers to himself as a friend in contact with people which he does not provide a category such as deaf or hearing. These characteristics differ in these two narrations which can be a hint for part-identities (Keupp et al., 2002). Janosch as a friend and Janosch as a Deaf.

As Janosch's identity continues to evolve, there appears to be tensions that are demonstrated by current inconsistency in his themes of the past. Based on Keupp et al. (2002), Janosch's recurring narrations may be an indication that Janosch is generating new actions and concepts of identity or actions that assist in identity development. Being dissatisfied with his shyness in the hearing world—especially in connection with the rejection of him as a Deaf person—can be assumed to be recurring and leads him to strive toward more to extrovert attributes as a current identity project. In addition, a remanent of Janosch's past in which he was bullied by peers, is a factor to be viewed closer.

Janosch successfully incorporates cultural capital within his assuming the features and characteristics of anime- or manga characters. He appears to be filtering characteristics of anime or manga characters as an avenue to relate to others and to generate new friendships:

“Well, with the animebooks and films… I also experience things like friendship, love and… I experience also characteristics like helpfulness, tolerance and then I develop through that stable friendships and this is really important to me.” (I3, line 38).

This is possible as the characters in animes give Janosch an idea of what friendship is (see Table 2).


Table 2. The Cultural “Shared Space” of Manga/ Anime Between Hearing and Deaf Cultures.

[image: Table 2]

“I would have to say that through these books, I have changed my understanding (of friendship). When I was at school in D., for example, because I was often bullied, I became more cautious and was scared. I tried to become stronger and to change myself and to help others, rather than letting myself be bullied” (I3, line 40). In this conception of friendship, in which heroes Naruto and Fairy Tail are role models, the community of individuals and mutual support in the face of challenges plays a very big role. “Naruto, for example, or Fairy Tail, with fantasy and dragons and stuff, um… they are a kind of guild. That's a group with special abilities who are given tasks by the king or whoever. They get these tasks, like killing some monster or something, or to save someone or whatever. And then they do it, but they do it TOGETHER. They don't fight alone; they fight together. And when that happens… they support each other in fighting against the dangers of the world. They do it together and are able to get it done.” (I3, line 42).

Janosch is able to evaluate his understanding of friendship not only through reading, and accepting or refuting some of the information, but also, through sharing stories with his friends via WhatsApp. He is able to experiment with various identities through using disguises at conventions. The social network, through a differentiated filtering of the various lifestyles available through mass media, takes on the role of a relevant social structure (cf. Keupp et al., 2002). This process of negotiation is very conscious and active, not implicit. Janosch describes further that he is able to make new friends at conventions. That is how he describes a closed circle of generated social resources. At conventions, Janosch has access to hearing people who then become his friends. “This hobby has allowed me to meet lots of people and to make friends.” (I3, line 2).

Janosch experiences tolerance at conventions and tolerance (see social resources: hearing people) is a quality with which he identifies and which, among others, he seeks to continue.

“I am… tolerant” (I3, line 10).

“I know who I am. I have made my own way, and that's why I put that picture there, because I want to be the person I am.” (I1, line 8).

Once again, Janosch considers himself a tolerant person, which is an indication of his identity project which may be defined as the process of identity development and evoluation. The project is motivated by the tension between the contradictory self-image perspectives as a(n) (in)tolerant person: “Janosch in the hearing Cosplay community” and “Janosch in relation to the general hearing world.”

In addition to attending conventions, Janosch talks about other activities he participates in with his social network of friends: “We love to go into town and walk around, to go out to eat in the evening or to see a movie, or maybe go out for a drink.” (I1, line 60).

Janosch expands on the topic of going out to eat. “The food is called ramen; a kind of noodle soup. I love to eat that sitting together with my friends. Eating just by myself is not so fun.” (I1, line 92).

Within his hearing family, Janosch is fairly isolated during family activities due primarily to issues of communication, this exclusion may result in a feeling of being a less capable person. That's why activities with friends are so important. In those situations, he can actively and personally participate from a more capable position. His social network of friends compensates for a lack of communication ability and opens up a range of possibilities for identity development. When discussing his friends, Janosch emphasizes the aspect of friendship that allows for development within a group and profiting from the mutual support (cf. I1, line 54). His social network of friends provides a range of options for his personal characteristics and his understanding of friendship. “So, I think that through my friends I have learned about qualities of myself and my identity and my ideas about what a friendship should be.” (I3, line 40).

Janosch's relationship with his best friend J. means he has a significant other and the two boys benefit from one another. Janosch's identity project of becoming a more extroverted person can be put into practice through his interactions with J.



Social Resource: Hearing People

Janosch uses the incorporated culture capital of written language to communicate with hearing people. “I always use my smartphone when hearing people can't understand me. I write out a message and show it to them…and now there's an AVA app [author's note: app which creates live subtitles] for that.” (I2, line 11).

In general, Janosch's relationship with hearing people is one-sided and difficult because hearing people often aren't interested in investing the time needed to communicate with him as a deaf person. On the other hand, he must invest some effort to translate their messages. Janosch experiences rejection and disdain from others because of his deafness, which according to Keupp et al. (2002) can be viewed as marginalization; the withholding of the resource of recognition which would otherwise come from his social network. This becomes all the more apparent when he encounters hearing people at conventions, who are different from most other hearing people because they take time to communicate with him. Viewed from another angle, Janosch feels momentarily tolerated and valued by the hearing people at conventions.

“There are some people who are more Zen and with them I get the feeling that they are more tolerant. They just think, “Oh, God, he's deaf,” and then they take more time. They write things down and try to communicate. It's like when I take a picture, for example, then I can show it to someone and it just works. Then we get together and take pictures. It's just really nice. It's just easier.” (I3, line 12).

As already mentioned, Janosch describes himself as a “tolerant” person. This stands in contrast to the rejection he has experienced himself as a deaf person and fits with his own personal narrative of tolerance from certain hearing people. Presumably, in his own personal dealings, Janosch distances himself from the rejection he has experienced. This represents a future-oriented process of reflection in the sense of prospective identity work that is driven by a lack of resources. The related identity project is: Janosch as a tolerant person. Trying on new identities through experiments with roles based on anime and manga and trying on costumes at conventions aid in the development of this identity project. Additionally, we can see retrospectively how his identity related to tolerance was formed: on the one hand, through his rejection by most hearing people in the past and on the other through his internal narration about being bullied.



Social Resource: Animals

According to Otterstedt (2012) a person's relationship to an animal can change instantaneously: “It is not that the animal has changed, but rather our image of the animal that changes. The animal is perceived increasingly less as a thing, and becomes instead a personality and a subject, one to be accorded sympathy and empathy as a fellow creature.” (Online source without page reference). Borgards (2012) states that animals “can also serve as a projection screen for human ideas: The animal is that which the person makes of it; it is a project […] of his imagination […], his human representations.” (Online source without page reference).

The fact that Janosch included the animals in his collage means that they are part of Janosch becoming who he is today and that they are an important part of his identity process. The family pets that Janosch talks about can be viewed as critical relationships that have an important role in his identity project. Since animals do not communicate through language, Janosch supplies their intentions through reflecting on his own experiences in the hearing world. Connections here can only be implied. Janosch's emotional relationship with the animals is one of care-giving, full of closeness and mutual enjoyment.

“Animals are important to me. I like taking care of animals. I like caring for them and not trying to make them do anything they don't want to.” (I1, line 2).

“I feel so close to the horse.” (I1, line 4).

“I get the feeling that this isn't just fun for me, but for the horse also.”(ibid.).

Because the animal can be seen as a representation of Janosch himself, we can assume that we will find evidence of mutuality and caring in his relationships between animals and people. This is especially true in the case of friendships. Friends grow together and benefit from mutual support. As already mentioned above Jansoch says of his best friend J.:

“We have really changed each other a lot. He was quite introverted when we first met and I have helped him become more open and he has helped me to change, as well. (I1, line 54)“When someone is having a problem, I just jump in and try to help and J. sometimes says to me: ‘No, wait, you can't always do that.’ And because of that I have learned to hold myself back a little.” (ibid.).

After bullying experience, Janosch became a more open, helpful person who is dependent on others, whereas before this incident, he was more self-focused and independent. This clearly shows Janosch's reflective abilities and deep analysis of his behavior in relationships, seen here in his contact with animals. This perspective of Janosch's identity work becomes clearer as witnessed in his perceived health and existential dependence on animals.

“Bees pollinate flowers, so we need them. We just need them.” (I1, line 6).

Presumably, Janosch sought emotional refuge in animals during difficult periods like during the time he was bullied. Animals provide unconditional love and closeness, and communication with them is easy. Janosch is aware of his very early relationships with animals as a child.

“I always played with animals, and I always liked to go horseback riding.” (I1, line 4).

That fact that his father has a horse is a role model for Janosch wanting to own animals 1 day.

“My father has horses, for example. I would love to have a horse someday, too.” (I1, line 2).

In conclusion, this complex identity project related to social development helped to develop the following characteristics: attentiveness, caring, communality, equality, dependence.



Social Resource: Family

Janosch's family is hardly ever mentioned during the interview. There aren't any pictures of his family in his collage, which Jansoch explains is because he couldn't find any pictures of his family members. In retrospect, he says he would like to include some. (cf. I1, line 34 et seq.) At one point during the interview, Janosch mentions a girlfriend in connection with discussing anime and love, but there is also no picture of her in the collage. Janosch explains that this is because they are “not yet 100% together” (I3, line 51 et seq.) But they are in love (cf. ibid.). His family is mentioned in his story in ways that are relevant to his identity: in ways they differ from his friends, as a hearing family, as his roots, and in relation to his skills in independent living. Taken all together, a story emerges in which the core of his family was formative in early years and which is still important today. However, today his friends have taken the place of his family in the process of his identity development.

The last section described Janosch's complex identity project. The explicit role played by his father related to this project is greater than the data might indicate. The mention of his father as a role model in his identity development is more an indicator of identification with him than a rejection of his father's role as a horse owner. We can therefore assume that the father does not play a very central role in this identity project, however he does play a supporting role. Regarding group activities, Janosch talks about the importance of both family and friends, as well as group spirit, gathering together and community. His explanation of his friends involves a wish for mutual support in friendships and the stability of friendships. The desire for stability can be explained by his family situation. (I1, lines 34-64). As a deaf person, Janosch experienced loneliness within his family despite his mother's efforts at communication. To a question about the importance of stability in friendships, Janosch answers: “For me it's important that friendships are maintained and not somehow just lost.”

“Otherwise I just feel lonely when I don't have any contact with friends. My family situation is the same way. My family is hearing. Sure, my mom is there, but I am deaf. I never know what's going on in my family. And that's why. I mean, my mother tries to sign for me, but that's not 100%. I still miss a lot anyway, but with my friends I can communicate and that's why I like spending time with them.” (I1, line 42).

Janosch feels quite isolated within his family because of the communication barriers between himself and his family members. His mother has special significance because she learned German sign language to communicate with him. Janosch describes himself within the family as being in a less capable position because actions in the above quote originate with his mother while he portrays himself as rather passive, (having to) accept this situation. In the following quote, Janosch talks about activities with his family that sometimes don't work out. For that reason he would rather fall back on his social network of friends with whom he is in a more capable position in terms of communicating without barriers.

“With my family? Well, yeah, sometimes we eat together, chat about stuff at home, maybe drive somewhere. One time I wanted to drive to Berlin with my mother but the trip fell through. So, I'd rather go with my friends, because Mom usually doesn't have the time.” (I1, line 62).

Actions that produce desired social confirmation are successful with his mother because communication is possible with her, although Janosch admits that signing with her is not always clear. Although it is possible to communicate with other family members through written notes, Janosch hardly mentions this in the section about communication. Presumably, Janosch finds himself in an isolated position in terms of communication. We can assume from his wish for more social interaction with other people that actions and social confirmation are an acceptable way for him to realize coherence. His desire for social exchange is clearly evident in his activities with friends, while these activities all involve a communicative aspect, with the exception of going to the movies together.

“We love to go into town together, to walk around, maybe go out to eat, maybe catch a good movie or go for a drink.” (I1, line 60).

According to Keupp et al. (2002) young people try to foster coherence or consistentcy. In Janosch's case this is impossible within his family because he is deaf and dependent on the efforts of his family members to communicate and make himself understood. Coherence can, however, be found in his circle of friends in which he experiences himself as very capable. Janosch's sense of capacity with his friends, it may be assumed that in his social network he actively avoids communication isolation or barriers to communication, so to not replicate his family experiences of lack of communication. Janosch also talks about his family in the context of home, rootedness, tradition, and familiarity. That being said, Janosch compares the feeling of home he gets in M. to love (cf, I1, line 86), “because he grew up there” (I1, line 86) and feels “a connection” [to the place] (ibid.). In fact, Janosch did not grow up there, but rather in a town nearby.

“So there's this little town outside of M. that is really my home, but that's where my parents got divorced. So, that's where I actually grew up, but I still feel more connected to M., since that's where I went to school and where my friends are.” (I1, line 88).

Janosch's positive feeling of home are more closely tied to friends and school than with family. Instead, Janosch remembers his parents' divorce. One possible explanation that his feeling of home is not closely tied to his parents may be the frequent family visits outside of M. and the fact that while Janosch has left M. behind him, his family remains there, even if in a different family constellation.

I: How often do you see your family?

B: Pretty often. Well, my mom often. And my grandma lives in Bremen. I visit her often.

I: So, you usually visit her?

B: Well, both really. (I1, line 45ff)

Another mention of his family occurs in the context of good food, enjoyment and cultural traditons. Janosch describes very enthusiastically that good food is very important to him. He differentiates between the activity of going out to eat and cooking.

“I do cook sometimes, but I kind of wait and see if I have the time, if I have some other appointment. I do it when I have time to cook.” (I1, line 92) One particular experience during school played a part in his enjoyment of and creativity around food:

“One time I was on a class trip to Rome and ate some noodles and I became really hooked on them.” (I2, line 1).

Janosch attributes his creativity and willingness to try new things in the kitchen to the above-mentioned culinary experience. In part because of the bad food in his school dorm, Janosch is very interested in returning to Italy. When asked what he enjoys cooking, Janosch says:

“Usually something with noodles and egg… noodles with tomato sauce if I want to make something simple. I just throw stuff together… in the school dorm I used to try out lots of spices… One time I was on a class trip to Rome and ate some noodles and I became really hooked on them. Then I went to school and ate the noodles and they had no flavor at all, you know? Of course there are some good noodles to be had in Germany, but in Italy they somehow just tasted better. Typical school dining hall food is usually bad, so I bought myself some noodles and tried on my own to spice them up a bit and I noticed they didn't taste very good either. So, I guess I just need to go back to Rome and ask how they make noodles taste so good.” (I1, line 96 – I2, line 1).

Janosch learned a lot from watching his mother who is a professional cook. Through her he was able to incorporate the cultural capital of cooking which allowed him to become independent and self-reliant in preparing his own food, his enjoyment of food, and desire to become more creative in the kitchen.

I: “How did you learn to cook?” (I2, line 4).

B: “From my mother. My mother is a professional cook. So I helped out a lot. I wanted to become a cook, too. At first, I wanted to be a veterinary assistant but that didn't work out. Now I am training to become a teacher starting this August. That seems to be working out, but if it hadn't, I think I would still like to be a cook.” (I2, line 5).

It is noteworthy here that Janosch had considered following in his mother's steps to become a cook, but chose instead to go his own way. This is common, that young adults break out of the family structure and find their own way in life, orienting themselves instead toward their same-age peers.



Social Network: People With CHARGE

Interestingly, Janosch does not really identify himself with other people with CHARGE, even though he created his collage at the CHARGE conference. There is only one point at which he shares a narrative in which he identifies with the syndrome and other people with CHARGE. Janosch thinks that parents of other people with CHARGE underestimate his independence and autonomy, although he does understand why some parents are very concerned for their children. Even though he has faced some difficult challenges, he sees their concerns as a hindrance to the independence/autonomy that he has worked hard to learn in school:

“Of course, there are some people with CHARGE who can't take the train by themselves because their parents think they won't be able to or they are worried. I can understand that. Sometimes it can be kind of confusing in the train station. You don't always know which way to go. Take the station in Siegen, for example, where it takes a long time to navigate. It took me a long time to become familiar with it, so I don't like that station very much. One time I thought the train was leaving so I started running but it turned out to be a construction zone. So I ended up missing the train which was a bummer. Sometimes in that station I was able to just make the train. Now things are better. I have finally figured out the system and I can do it by myself. (I1, line 26).

It is possible that the deficit-oriented, medically driven research about CHARGE Syndrome is in part responsible for this. However, CHARGE Syndrome does play an important role in Janosch's identity development, as it relates to his close friendship with J, who has CHARGE. As a person in a position of significance, J. is an anchor for Janosch's identity projects. One has the impression that Janosch would not seek to be a member of the CHARGE Syndrome group if he had the choice. However, he has a reflective relationship to belonging to the group. He views the fact that he has CHARGE as limiting his independence but processes this view by reflecting on himself through an independence-enhancing individual perspective. This can be seen as an internal resource that helps make him more capable.




Core Narrations and Friendship: Helpfulness, Independence, Tolerance

Below the core narrations with a consensus between the three collaboratuers are described.


Helpfulness

The desire for the stability of friendships, when viewed through a network perspective, can be seen as an avoidance of the loneliness caused by being a deaf person in a hearing family; and his relationship with his best friend J. is important because of the mutual support it provides. (See: Social Resources: Family; I1, line 54) If we consider support a transactional process, then being willing to help someone out is a necessary characteristic in this process. The mutuality of support is, on the one hand, a combination of the processes of helpfulness and friendship, and on the other, a translation of these processes results in everyday identity work. The following core narrative demonstrates characteristics, actions and their connection to friendship. Both quotes relate to picture #4 of the collage.

“So, for me, both family and friends are important… I just think it's important: that close tie… and it's important to me to maintain my friendships and not let them fall apart. I definitely don't want that.” (I1, line 34).

“The two of us (J. and I) have known each other a really long time and have done lots of stuff together and we've helped each other change quite a bit. He was much more introverted at the beginning and so I helped him open up a bit more and he helped me to change a lot, too. It just works really well… sometimes he tells me he doesn't like it when people jump in and get involved. But, when someone has a problem, I like to get right in and try to help, but J. tells me: “No, wait, you can't always do that. And through knowing him I have learned to hold back a little more.” (I1, line 54).

The meaningful result drawn from this story of mutual support is the importance of valuable friendships. The key occurrence: Janosch the extrovert supports his introverted friend J. in becoming more open to others while at the same time, the more cautious J. helps Janosch learn to hold back from solving other people's problems. Note the order of the narrative: The use of the perfect tense [“he was more introverted” (ibid.)] in a core narrative that is otherwise conveyed in the present tense emphasizes the success of Janosch's support, while the fact that Janosch holds back more is a success of J.'s support. The change from the past to the present can be viewed as a parallel process to the development of their earlier to current selves when viewed as a whole. Establishing causal relationships: Janosch's narrative is a logical expression of the importance of valuable friendships.



Independance

Independence is very important to Janosch and it has already been noted in relation to his social network as a person with CHARGE, that Janosch feel hindered by the concerns of other parents of children with CHARGE in the development of his own independence and autonomy. The quote that was analyzed previously (I1, line 26) depicts a core narrative. Janosch exercises his independence with train travel in ways closely related to his friendships. He would rather take a train trip than miss a chance to see his friends who don't travel. This demonstrates both his capability and readiness in regards to his friendships, as well as the realization of his independence in everyday identity work.

“I just love to travel… sometimes a long ways…by train. Sometimes I have to travel to see my friends and it's no problem, because I can so easily take the train. And I travel for free. I don't have to pay anything. Sometimes my friends say they can't come visit me because they would have to pay. So I just say, well, I've got the ID card that let me ride free, so I'll go. If they don't have money, it's no problem, because I travel free, you know? And I can even take someone with me. I just go pick them up and then they can ride free on my card. It's really practical.” (I1, line 20). “Sometimes it's kind of a pain, but it's fun. What's important to me is getting together with my friends so I don't forget them and they don't forget me.” (I1, line 22).

Janosch describes his desire for independence as a gradual, progressive process over time.

“There was a train from M. to some little town where I wanted to go, so I just went by myself. It was just one stop away, maybe two. It was no problem. Things progressed from there. I just traveled more and more. For example in 2008, I had been in M. and then went to Dortmund for high school, and I already knew how to take the train by myself. It was no problem. So I always took the train to and from D., or sometimes I went to R.n to visit friends.” (I1, line 24).

Train travel is the resource Janosch uses to establish his friendship/social-oriented self. That is how he personally maintains the valuable friendships that are part of his core narrative. One relevant event is represented in the core narrative in I1, line 26. The narrative is constructed through a progressive process of seeking independence, which in turn helps him to develop into a social being.



Tolerance

Tolerance is a personality trait that can be viewed in Janosch's friendships: Janosch describes the tolerance of some hearing people demonstrate due to his deafness (I1, line 12). However, tolerance does relate to friendships, because Janosch and his friends become closer through their shared fan culture (reading anime and writing roleplay stories). In addition, Janosch experiences tolerance not just at anime conventions, but also in the anime stories themselves, and emphasizes their connection to friendship. Janosch concretely establishes strong, valuable friendships through personality traits such as tolerance. “In anime books and movies I experience things like friendships and love… and I also experience traits like helpfulness and tolerance and that's how I form strong friendships and that is realy important to me. All of that is involved in the stuff I do with my friends” (I3, line 38).

Janosch does not directly include tolerance in his core narrative during the interview, but the theme of tolerance does emerge from time to time. One reason for this could be that no probing questions about tolerance were asked during the interview, so when Janosch mentions tolerance it is usually related to his friendships, anime conventions, or his experiences with bullying. Further questioning may help to reveal more about his identity. An additional explanation for this lack of reference to the topic of tolerance could be that Janosch is not able to express this component of his story because it is yet to be completed. One indication of that could be the fact that he did not insert any pictures about tolerance into his collage, as he did for independence (picture #3 on the collage). This analysis has assumed that latter explanation that Janosch has not had sufficient time to process the theme of “tolerance” with the interviewer. This is supported by the fact that tolerance is only episodically mentioned. Janosch's current, tolerant self is a result of his use of an evaluative framework (MacIntyre, 2007) to emphasize the positive as he progresses through his identity development process. Tolerance is another identity project that vascliates between humans and animals which can be based on acceptance. It is worth exploring which relevant experiences were the basis for this reflection and which experiences helped Janosch increase his sense of tolerance through identity work. Clearly relevant here are his experiences of being bullied (I1, line 8; I3, line 40) and the tolerance he experienced with hearing people at conventions (I3, line 12). The tolerance that is reflected within anime stories can be viewed as an event because he “experiences” this in a very special way (ibid.). Beyond those already mentioned, the collage does not offer any further incidents. He knows from his own personal experience how bad intolerance feels and how good tolerance feels, remembering that when he was being bullied, he felt “not entirely happy” (I1, line 8). Given the degree to which this experience played a role in his identity development, we can read his statement about not being “entirely happy” as a euphemism. In contrast to this, Janosch describes the times when, as a deaf person, he was not rejected due to his deafness (I3, line 12), which can be viewed as tolerance. Based on these experiences, he determines that he wants to be a more tolerant person himself. There is a discrepancy in the outcome of his reflective process between his wanting to be more tolerant and the overall tolerance he has experienced. This could be due to the fact that he has not yet realized his identity project or due to a lack of data. There is nothing in the interview to indicate that Janosch might otherwise have thought or acted in an intolerant manner. We can assume that Janosch cannot connect his level of tolerance to one single event, since tolerance is a fundamental charater trait that reveals itself through openness to other people. A focus on relevant events is only partially successful in determining the outcome. We can clearly see in retrospect how important tolerance is to Janosch.



Relevance of Manga Culture: Cultural Perspective

As a deaf person, Janosch's access to spoken language is obviously limited. His langage is German Sign Language that in itself is the natural language of those who are culturally deaf. Because he is able to communicate using Sign language with his friends, he actively initiates opportunities to interact. Of course, the assumption is that many of his friends also communicate through German Sign Language. Unfortunately, It was not possible to observe his membership in the deaf community or his identification as a deaf person from a cultural perspective. However, his own formulation of deafness as a disability is clear (quote: following page):

“I just am the way I am. It's not about CHARGE or deafness. I just am the way I am.” (I1, line 56).

Nevertheless, he experiences his deafness as problematic within his family. However, it appears that Janosch is willing to make the necessary communication with hearing people through the Manga culture as a “shared space” between deaf and hearing people. The following illustration lists all of the identity-related terms used in this article so far, in the context of or related to manga/anime, and places them within this cultural shared space.

These terms are represented as a single theme because they are all located in this “shared space”; they are all connected to manga/anime. This topic is stressed as it also occurred in other cases of this project: From 13 adolescents with CHARGE Syndrome five mentioned the importance of mangas or animes. Yet they are also related to each other in more complex ways. Some terms like “friendship” play a more important role because they were accessible through manga, and require other featured terms like “independence.” Some of them also represent a cycle, like friendship, conventions and acceptance: Through fan culture and with his friends, Janosch gains access to conventions. In the social network of his friends, Janosch finds acceptance. Further relationships become conceivable.

It is not yet clear how manga and anime culture assist Janosch in constructing this space. One central theme in Janosch's identity process is the recognition of the importance of friendships. This has already been analyzed as a process of reflection about his experience with being bullied, and from a network perspective, discussed as a source of recognition and a basis for his identity work. For that reason, this analysis of manga/anime is focused on his friendships.

“In anime books and movies, I experience things like friendships and love… and I also experience traits like helpfulness and tolerance and that's how I form strong friendships and that is realy important to me. All of that is involved in the stuff I do with my friends” (I3, line 38).

Although friendship can occur across all types of people, for the purposes of this study, friendship is understood as a relationship between same-age peers. This assists the researchers to create a clear picture of the existence and development of social emotional skills. Aspects of social emotional development of hearing children is the theoretical foundation for this analysis. The fact that Jansoch learns as part of his identity process to meet challenges with the help and support of others appears demonstrate delayed independence, in comparison to hearing children. Hearing children learn in early childhood, how to build friendships through working together to solve problems. Petermann and Koglin (2013) emphasize the relevance of social emotional development in early childhood. However, it appears that Janosch was not able to exercise an equal amount of guided interaction with same-age peers at an early age. For Janosch the highly complex co-regulated process of parent-child and child-child interactions did not occur.

In addition, many children with CHARGE experience significant medical challenges to include difficulty with swallowing, requiring tube feedings and often will demonstrate a lack of nutituion. These challenges may result in strained parent-child relationships which can impact the child's ability to interpret their emotional states as well as others. Prosocial behaviors such as regulating one's own affect, and demonstrating empathy in social situations may affect forming relationships with other children. Therefore, delayed social emotional abilities fundamentally affect the building of friendships.

These recognized developmental delays are not only present in building friendships but also present challenges to the parent-child relationships. This is further complicated by parents of deaf children who don't know sign language. If communicative exchanges are complicated by the language differences between hearing and deaf people, then communication about emotions and emotional sensitivities is presumably complicated as well. From this perspective it makes sense to seek other ways of communicating, however this represents a deficit oriented approach. One should not view Janosch's development of social emotional skills as altered, nor should they be viewed as somehow his fault. In the face of swallowing difficulties and inadequate nutrition intake, parents of children with CHARGE Syndrome need connected to support networks like the Multi-Professions Network as described in Trider et al. (2017). Parents can learn how to create the best possible conditions for their children's development. In the case of deafness it is important to note that, because sign language is a natural language, the societal environment is responsible when acceptable social interaction is not made available in early childhood. Families are in a difficult position regarding communication between deaf and hearing family members. Growing up as a deaf child in a hearing family causes problems with fitting in that start in early childhood. The communication difficulties that arise within families between deaf and hearing members are unfortunately extremely hard to overcome.

Additionally, comparing Janosch's social development to that of hearing children focuses on an oral/aural perspective that bears criticism and appears to be a useless comparison. Manga, is different from purely written literature, and provides many things that could be interesting to a deaf person. Friendship, community, love and social cohesion are common adolescent themes that are found in manga. Therefore, the content is presumably interesting and capable-oriented. Compared to classic novels, pictures play a much larger role in conveying one's story. This is of aesthetic value to Janosch as a deaf person, as access through pictures comes more naturally to him than through written language that is based on spoken language, a practice of the hearing world. It is important to note that Janosch clearly reads written language well, as he has read Eragon. In manga, gestures, facial expressions and body positions are conveyed through pictures and are therefore visually understandable. The combination of print and pictures-as-language make written aspects of the story visually available, creating another avenue of access to written language. This can also have aesthetic value for deaf people. Janosch seems to be drawn to manga both for its visual access and because of the social themes involved. In dramatic stories, manga makes emotions more accessible than photographs due to its exaggerated nature. Ladd (2008) compares the colonialization of deaf communities to that of oppressed African-American cultures. This could be a reason why, for deaf people, the themes in manga of acceptance, social mixing and integration of people from other backgrounds, can be so interesting. Further research is needed to be able to generalize.

Given these circumstances, it is logical perhaps and even expected that Janosh would experience this kind of openness from hearing people at conventions. Wearing costumes helps to decrease shyness in interactions among hearing people, and it can accomplish the same thing for Janosch as a deaf person among hearing people. In addition to cosplay, writing his own stories in online chat spaces provides an opportunity for Janosch to express himself, which he talks about in relation to writing WhatsApp stories. Although using WhatsApp as a vehicle to express himself to his friends is largely text based, even here he has an opportunity to express himself through memes, emojis, animojis, photos, videos and GIFs. Due to the fact that Janosch includes manga, anime, conventions and creative writing in his collage, it becomes clear that he views that culture and community as an interface between hearing and deaf culture. He also perceives the components of this culture as a resource that is relevant to his identity formation. In this way, tolerance, independence and helpfulness have become facets of Janosch's personality that have heped him, through his long-standing relationships with friends, to work on his shyness and extroversion.





DISCUSSION

An analysis of the data about the formation of identity indicates a complex interconnected identity process. Social interaction and social development is defined by the analysis of Janosch's narratives. This happens more or less through networks of connected relationships with other people and groups.


The Importance of Friends

Janosch's friends are at the center of his world, since they can communicate together through German Sign Language. They form a stable network that provides mutual caring and respect. Janosch invests time and energy in these networks from a position of capability. The networks provide a range of options and a socially relevant structure. Within these networks, Janosch can anchor his identity projects, like becoming more extroverted. In many ways, having a well-functioning social netork allows for successful identity development (Keupp et al., 2002).



The Hearing World

Hearing people play a role in Janosch's identity work as well. However, his identity work here is rooted in a lack of the internal resources of appreciation that occurs when he is rejected or devalued as a deaf person. This, in addition to other self-reflection, has caused Janosch to want to become a more tolerant person (his identity project). He is able to implement this project within the Manga community, through connections with certain hearing people.



The Family

Currently, Janosch's family does not play a very important role in his narrative as an anchor for his identity project, as he is not able to spend as much time with them as he does with his friends. This is in part because of the communication difficulties between him and his parents. Given his age and his family situation, his becoming more independent of his family and finding a job is not so unusual.



CHARGE Syndrome and Other People With CHARGE

Janosch does have relationships with people with CHARGE Syndrome, as seen in his friendship with J., but this does not comprise a network of people with CHARGE. Janosch does not view the syndrome as an important element of his identity. In relation to his own development, CHARGE Syndrome is not a relative attribute of his identity project nor does he share the common fears and concerns of parents whose children have CHARGE. In his view, these kinds of fears only inhibit people with CHARGE from becoming independent. Janosch contrasts this with his own journey toward independence. His story shows that his strong motivation to become independent is due in part to being underestimated. Janosch uses CHARGE Syndrome to further his identity work. For this writer, many aspects of Janosch's story demonstrate how identity is formed. In many ways, manga and anime serve as means of access to concepts like friendship, community and helpfulness. These concepts permeate his identity in multiple ways. Building on the concepts explored in manga and anime, Janosch participates in the vibrant manga culture and experiments with role-playing, both through wearing costumes at conventions and through his creative writing of anime stories with his friends. It is interesting that one half of the participants experiment with these same ideas through manga, anime and/or cosplay.



Timing Analysis

Looking back over time, it is clear that Janosch used his experience with being bullied as a pertinent identity resource. Although this experience was one of rejection and fear, Janosch is able to see the value in interacting with other people, in being helpful and in being a loyal friend. Experience and the earlier identities involved serve as a point of reference for Jansoch's developing identity and contribute toward a state of coherence. Janosch describes his childhood self as a loner and a victim of bullying who was ostracized by his fellow students. He had few close friends, was unhappy, fearful, shy, and lonely. His identity process has allowed him today to become a confident, independent person.

Upon reflection, we see that Janosch has not completely overcome his shyness. While a part of his identity demonstrates that as a friend he can be extroverted and help his friends to be more open and brave, Janosch can still be quite shy around hearing people. Here again, the wearing of costumes at conventions is important. In closing, a literary perspective reveals that manga and the vibrant culture of this genre are especially meaningful for Janosch as a deaf person, especially in his relations with hearing people. Manga culture forms a shared space between hearing and signing culture. This space enables access for people from both cultures. Janosch is able to participate with differing and even contradictory partial identities. This creates room for lively identity development.
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FOOTNOTES

1Cosplay: Means Costume and Play: the practice of dressing up as a character from a movie, book, or video game.
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This article focuses on how to provide environmental descriptions of the context with the intent of creating access to information and dialogical participation for deafblind persons. Multimodal interaction is needed to communicate with deafblind persons whose combined sensory loss impedes their access to the environment and ongoing interaction. Empirical data of interpreting for deafblind persons are analyzed to give insight into how this task may be performed. All communicative activities vary due to their context, participants, and aim. In this study, our data are part of a cross-linguistic study of tactile sign language and were gathered during a guided tour for a deafblind group. The guided tour was tailored to a specific group (adult deafblind tactile signers and their interpreters) visiting one of the oldest cathedrals and pilgrim sites in Scandinavia, with interpreters following up the guide’s presentation and providing descriptions based on the given situation. The tour and the interpreters’ work were videotaped, and the ongoing interaction and communication have been studied through video-ethnographic methods and conversational analysis. The data have been investigated for the research question: What elements are involved in descriptions to provide deafblind individuals access to their environments? Theories from multimodality communicative studies are relevant for the ways tactile descriptions are presented and analyzed. Some of this is an investigation at a microlevel of interaction. An overall inspiration for this study is interaction studies with data from authentic formal and informal conversations and ways of analyzing embodied action and situated gestures in studies of human interaction. Also, concepts of “frontstage,” “backstage,” and “main conversation” are brought into our interpreter-mediated data to follow the role of building meaning in complex conversations. Theories on interaction are used in the analyses to illustrate the participating framework between the guide, the interpreter, the deafblind person, and the situated frame of their interaction. The study opens for a broader understanding of the repertoire of multimodal interaction and how such interaction may be handled as inputs in communication processes. This is of relevance for communication with deafblind persons, for professionals meeting blind and deafblind clients, and for knowledge of multimodal interaction in general.
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INTRODUCTION


Description as Part of Interpreters Work

Deafblind persons’ sensory loss varies in degrees from having some or no residual sight or hearing (Petren, 1980; Möller, 2008; Creutz, 2019). The way descriptions are performed depends on the deafblind person’s needs and mode of communication. Educational programs for interpreters for the deafblind have environmental descriptions as one of their subjects. This study’s data are interpreter-mediated action where the certified interpreters understand that access to interaction depends on more than access to the spoken words. Interpreter-mediated interaction for deafblind people consists of these three main tasks: (1) translate spoken and signed messages in an interpretation process involving different languages and language modalities, (2) describe the environment and the context of the communication settings, and (3) guide the deafblind person finding their way during the interpreted event based on personal communication and guiding needs. From 2013, this has been an understanding of the interpreter role described in the Deafblind Guidelines for Interpreter Education, addressed by the World Association of Sign Language Interpreters (The World Association of Sign Language Interpreters [WASLI], 2013). These job guidelines follow the definitions and curricula for trained interpreters’ duties by Scandinavian education programs, including training and qualifying interpreters to be both sign language interpreters and interpreters for deafblind clients.

This qualitative study aims to reveal by video analysis structures used in communication with deafblind people where environmental description is needed. A small set of selected data is analyzed and described in detail, with the aim to contribute to more insight and discussions about some specific communicative practices and interaction settings.

The public welfare systems in the Scandinavian countries provide interpreter services free of charge, and interpreters may be used in both public and private settings when needed (Erlenkamp et al., 2011; Berge and Raanes, 2013), making description a relevant task in many different interpersonal situations. During the last decades, the deafblind community has increasingly used interpreter services in their daily activities, cultural events, and work-related assignments (Hjort, 2008; Agenda Kaupang, 2016). Interpreting spoken/signed messages and providing descriptions are both important parts of enabling the deafblind person to have access to and participate in the given interaction and context. When the amount of information is large, a selection of information and ways of providing the information must be taken into account according to what is relevant for the uniqueness in the communicative setting. There are a wide range of settings where deafblind individuals order an interpreter service and a wide range of situations where such ethical decisions are discussed (Ministry of Labor and Social Affairs/Agenda Kaupang 2016). The tasks related to the description for deafblind people entail responsibilities for those working professionally as interpreters, related to the client’s self-determination and power. These aspects are part of an ongoing debate within the services working with deafblind people (Raanes, 2018), as well as within the deafblind communities working on developing new conventions to convey environmental information (Nielsen, 2012; Palmer and Lahtinen, 2015; Edwards, 2017).



Situated Actions

All interaction and communication are situated in a context influenced by the participants’ relation and understanding of the ongoing situation. This makes communication situations complex and grounded in an interactive and mutual process among those taking part. In situations where there is a feeling of communicative flow, we can adjust our communication to those we interact with. We establish ways of clarifying and handling processes as building on others’ inputs, regulating how we take our turns in the conversation, how and whether we give feedback to what is said, and how to introduce or follow up communicative actions (Sacks et al., 1992; Linell, 1998). These are important skills and inputs to build up various communicative events. Previous experience, general knowledge, and competence in language and genre help us take part and adjust our communication in dialogical actions. In Goffman’s theories, human interaction is seen in a dramaturgic perspective where the interaction is dependent upon time, place, and audience. In other words, the immediate scene leads to how we present our self and interact with others in the shifting scenes of everyday life (Goffman, 1959). In a conversation among participants, the interaction may appear in simultaneously differentiated layers involving the main conversation and partly also in various ways of acting related to this main conversation. In Goffman’s terms, we perform “frontstage” or take part in parallel conversations involving clarification and sequences of inputs “backstage” at the scene of the interaction. The signals used to maintain the conversations are both manual and non-manual inputs to the dialog and are part of establishing and constructing the communicative process as situated, sequential activities (Goodwin, 2013). When and how to interact, and when to listen and observe, are part of our understanding of context and our communication skills (Linell, 2009). Multimodal perspectives on conversations have changed the understanding and the way of analyzing naturally occurring conversations, where artifacts and bodily orientation are inputs to the interaction during conversations and affect the meaning-making processes (Goodwin, 2000; Mondada, 2009, 2014, 2016). Studies in this CA tradition (conversation analysis of video-recorded multimodal discourse) are approaches that are relevant to this study, studying communicative events where tactile sign language is in use.



Situated Descriptions

Descriptions must be situated to make meaning. A deafblind person taking part in a meeting or a discussion must know about the context and the purpose of what is happening, since much of environmental information is provided with auditive and visual clues not accessible to persons with a dual sensory loss. When taking part in a discussion, it is important to know who is talking, to whom, with what intention, and with what response. Interpreters need to have an awareness of how context and actions are part of the communication situation (Berge and Raanes, 2017; Raanes, 2018). Even if all that is said is interpreted to a deafblind person, if there is no description of the context or the participants’ actions, the meaning of the interpreted word may not be understood. Two main concepts contribute to the choices interpreters make while building up descriptions – the description must be connected to a situated understanding of what description is needed, and the selection of information has to provide critical information in the situation (Raanes, 2018). When time is limited or several things happen at the same time, choices must be made on how to provide the critically needed description. The amount of selection and the organization of what is described are crucially important. Information that is not framed in an understanding of the context may be difficult to follow. The situated environmental description requires a focus on preparing the deafblind person to make his or her own choices. To do so, you need access to what is the critical information required to participate in the given situation (Berge and Raanes, 2013). Descriptions must be provided in the knowledge that there is a risk in giving incoherent or excessive information that may obstruct participation and prevent the deafblind person from reading the situation (Willoughby et al., 2014; Raanes, 2018; Creutz, 2019). Goffman; Goffman’s (1959; 1974) theories on how we in interaction play out roles in various scenes of our ordinary life, and on the complexity of how we may change between perspectives from what to focus on, have enhanced our understanding of interaction. Activities following the ideas of his theories may also be seen in interpreter-mediated interactions and in the ways interpreters work to build up knowledge about the scene, the action, and the participants. This can be observed when interpreters change position and/or their movements to indicate the direction of those who have the floor in a conversation, as described by a variety of embodied actions, to address the target of meaning construction (Raanes, 2018).

The ways guides communicate to situate their stories in areas as museums and historical sites are discussed in Mellemsether and Müller (2016). They explore the professional adjustments done in such settings, and how access to the sites is supported by guides having skills to adjust to different groups, e.g., deaf or blind guests or children, etc. Interactions in exhibitions and museums are discussed in terms of being multimodal expressions by Meisner et al. (2007).



Making Something Common

The word “communication” stems from the Latin verb communicare, which means “to make something common.” Taking part in communication includes a relationship with someone to interact with and a joint focus on something. This focus may be on something in the present situation or on something abstract that is not part of this situation. Mastering the shifting focus during a conversation, and getting access to those shifts, is an essential part of communication skills, and the same goes when a person takes part in mediated conversations (Rommetveit, 1974; Trevarthen, 1998). A dual sensory loss challenges the deafblind person’s access to having situated information from the common situation being shared, so that description of the ongoing situation is needed to provide information and access. It is important to provide descriptions based on an ethical reflection of each person’s individual opinions and choices, and interpreters do not aim to “explain” what is happening but to stimulate interaction in the communicative setting based on the deafblind’s preferences and own understanding in the situation (Raanes, 2018).



Earlier Research

When interpreting for the deafblind became a professionalized skill, description became a subject in the curricula. In Swedish and Norwegian programs, the subjects were from the early 1990s based on experience-based compendiums building on experiences by interpreters describing their approach to this topic. Research-based knowledge of environmental description has for many years been rare. International studies on this skill remain limited.

Fieldwork in interpreting has painted a complex picture of what it means to perform interpreting and communicate via an interpreter in public service institutions, where healthcare, social services, legal issues, and other matters are dealt with. Models of dialog interpreting that regard turn taking as independent textual units have failed to account for the contextualized dynamics of interpreted talk. Research on interpreting “as interaction” has highlighted that interpreted conversations are tightly linked to activities in which the participants’ contributions are attributed to meaning and purpose. An increased need for quality interpreting in the public sector has triggered research in the area of training, teaching, and learning, revealing both a need and a renewed possibility of better professionalization (Wadensjö, 1998; Llewellyn-Jones and Lee, 2014; Napier et al., 2018).

In this study, dialogism provides the theoretical approach for understanding description rooted in the interaction in a situation. This approached is widespread in studies of communication and interpreter-mediated communication (Linell, 1997; Wadensjö, 1998). Conversations are understood as a human interaction that is performed in a situated and sequential manner, and where meaning-making processes are built on negotiation during the talking process. The sum of visual and auditive information surrounding deafblind persons is potentially huge, and an environmental description must be focused on a reflection of what is critical information in the given situation (Raanes, 2018, p. 205).

Communitive interaction is a collaborative project that requires teamwork and cooperation. Because of the time needed to process the interpretation, interpreter-mediated communication makes collative aspects even more important by the participants taking part in the situation. All situations differ, depending on the uniqueness of the expectation, the purpose of the event, the relation, and the time available.

Berge and Raanes (2013) have analyzed a collaborative understanding in the interaction process in naturally occurring interpreter-mediated group discussions between deafblind participants. The analyzed material shows how formal group discussions in interpreter-mediated meetings depend on precise and simultaneous environmental descriptions. The interpreter’s action plays along with the understanding of the scene and role of the participants and the situation, following Goffman; Goffman; Goffman’s (1971; 1974; 1981) concepts of framing talk and interaction.

The translator principle by Hieronymus (lived 347–420, and known from his translation of the Bible to Latin) is non-verbum e verbo sed sensum de sensu, “do not translate word by word, but meaning by meaning” (Robinson, 2002, p. 25). This is demonstrated in research in general, also in interpreting for deafblind persons. Frankel (2002) has studied how negotiation was translated when interpreters were working from visual ASL (American Sign Language) into tactile ASL, and found that the interpreters not only focused on the format of translation of the words/signs of negotiation. The interpretation process was about how to make the text available for the deafblind person, and by doing so, the interpreters chose to change some of the utterances’ structure to make the meaning accessible (Frankel 202, p. 169). In a study by Metzger et al. (2004), data from interpreters working into tactile ASL showed how the interpreters chose to add self-generated utterances if needed, to make the meaning in the message come through. Metzger et al.’s results were based on examples from interpreting in different communication situations (classroom situation, medical interview, and panel discussion). Raanes (2018) has studied video recordings of interpreter-mediated conversations in naturally occurring events of daily activities, analyzed according to the content and timing of environmental description. Interviews by the participants (interpreters and the deafblind clients) were also recorded and analyzed as part of the study. This study analyzed not only texts spoken/signed in the situations but also how access to environmental descriptions was handled in the interaction. The findings introduce three principles of organizing descriptions for deafblind people, namely that interpreters should provide an overview, offer a critical selection of details, and be aware of and adapt to a dialogical frame (Raanes, 2018, p. 209).

Haptic signals (informative touches on the deafblind person’s arm, shoulder, and back) and more awareness of tactile assignments are important tools that provide a new understanding of how to gain access to and participate in interpreting situations for deafblind people (Lahtinen, 2003; Skåren, 2011; Bjørge and Rehder, 2015). The deafblind communities themselves emphasized the importance of description, and in the Scandinavian countries, research has been carried out on how haptic signals and bodily signals would benefit in the process of getting access to communicative settings. According to Lahtinen, Palmer, and Lahtinen, “description supports actions and choices of a person with visual and dual sensory impairment and facilitates contacts with the environment” (2010, p. 3).

In the United States, deafblind societies have been involved in a pro-sign movement (Edwards, 2014). In the larger communities of deafblind people, this has established practices where awareness of involvement and direct access is emphasized.

Multimodal research and video-ethnographic studies motivate the investigation of real-life conversations in naturally occurring data (Knoblauch et al., 2006; Broth et al., 2014). Research on tactile sign language has provided new insight into the deafblind communities’ conventionalized language practices (Holmström and Mesch, 2018). Research on deafblind communication has shown how tactile modality leads to solutions that are unique to tactile sign languages, as when interlocutors use their own body as well as the interlocutor’s hand/body to express verb constructions through movements and positions (Raanes, 2006; Mesch et al., 2015). In the recent journal of Frontiers in Education, Gabarro-Lopez and Mesch (2020) analyze parts of the corpus data also in use for this article. Their findings demonstrate the variety of strategies in use to convey environmental information to deafblind persons in interpreter-mediated activities.



MATERIALS AND METHODS

The data for this study are part of a cross-linguistic corpus collection of tactile sign language from Norwegian and Swedish participants (Raanes and Mesch, 2019). The empirical data are language use collected in naturally occurring situations, in a research design following criteria and guidelines for qualitative research (Tong et al., 2007). The research team recruited informants who were fluent signers diagnosed with deafblindness and who use tactile sign language as their main method of communication. The informants were selected from active members in national organizations for the deafblind. A criterion for participation was a willingness to accept joining a research project which aimed to build more knowledge and to start a corpus base of tactile sign language use – this involved video recordings of conversations and interpreted activities. We were looking for four informants (two males, two females), and the project was presented to four prospective deafblind informants, via web-based reading programs accessible to deafblind persons. The data collection involved the participants traveling a long distance and taking part in a 3-day cultural event with varied activities and discussions designed and planned for deafblind participants. The first four informants we contacted were all willing to participate and to take time to join the scheduled days for the event. These informants themselves contacted their interpreter services and made arrangements with the interpreters they wanted to be involved with during travel and the event. This ensured involving interpreters preferred by the deafblind participants. The group of four deafblind informants (three women, one man) had the mean age of 59, ranging from 50 to 76. All had long experience in sign language usage and had, due to increasing sight problems, switched to using tactile sign language. Altogether, eight interpreters were part of the event, all women and experienced with interpreting for deafblind people. Due to the program’s length and intensity, there was a need for two interpreters for each deafblind person. All the interpreters were directly contacted by the researchers and were introduced to the research project and with the plan for recordings in advance. They agreed to participate in the study. When arriving at the site of the event, all participants were asked to give their informed approval before the program started. The relevant information was made available both in braille and in print and was presented directly to each participant following standards for research approval by the Norwegian Centre for Research Data (0000) (NSD project 192998).

Various activities were carried out during the 3 days of data collection. The total amount of data for the corpus collected during the event included close to 27 h of video recordings. For the present study, one delimited activity is being analyzed – a guided tour to a historical site. The chosen activity is from a specially tailored tour of the eleventh-century Nidaros Cathedral in Trondheim, Norway, a popular pilgrimage site in Northern Europe. The guided tour was planned by the church guide service and specifically prepared for deafblind participants. Several tactile historical attractions in the cathedral were included on the tour, which focused on the cathedral’s history, architecture, and pilgrimage tradition. The video material from the guided tour was selected as it should be from an event where description clearly was needed and had a distinct beginning (coming to the event) and ending (finishing the event and leaving the site). The guided tours were carried out twice, once for a Swedish group and once for a Norwegian group. For each deafblind person, two interpreters worked together in shifts during the guided tour. Besides the deafblind persons, the interpreters, and the guide, five researchers and research assistants were involved in the tour to make video recordings. The interpreter-mediated interactions were filmed with several cameras – following the activities from different camera angles – to produce video data of high enough quality for analytical purposes. The videotaped interaction in the cathedral analyzed for this study amounts to 274 min of recordings.

Entering such a site as a cathedral for a deafblind group may offer little information when you do not see or hear – even with a well-prepared guide. Two of the informants were able to use very restricted sight, like to see light coming in from windows and see shadows of persons moving in their field of vision. But the situation (taking part in a guided tour) is a typical environment where mediated information is needed – a site requested and called for description by the interpreters to make information accessible and interaction with the guide and the group possible.

These data are analyzed and will be presented in various formats, such as selections of annotations, photos, drawings, and summarized cases or narratives to illustrate interactive episodes. Those varied presentations are a way of illustrating environmental descriptions, where complex multimodal expressions of descriptive action are made accessible in text. For some of the examples, the transcripts are indeed detailed in order to describe the movements and responses. In some of the transcripts, the analytic focus is on a summary of the content of the descriptive performance, where the annotation texts in written form present a step-by-step description of the multiple interactions. As a qualitative study of description, turns involving interaction between the interpreters and the deafblind person were of specific interest. For some of the annotation forms, this represents an analytical process, where the video recordings are transcribed in great detail with the annotation tool ELAN. Here, the video pictures are linked together with transcriptions of precise annotations of what the interpreters, deafblind persons, and the guide did and what they communicated, with spoken words, signs, haptic signals, and movements all being studied – using one hand, both hands, bodily orientation, etc. For other parts of the process being analyzed, the findings are based on a conversation analysis that follows the meaning-making process in the interaction turn by turn. Analyzed extracts of actions are presented in the result and discussion part where the reports are made available through texts, transcripts, pictures, and drawings – all named and presented as tables.

The material will be analyzed qualitatively in order to answer our research question: What elements are involved in descriptions to provide deafblind individuals with access to their environments?



DATA PRESENTATION AND ANALYSES

Examples from the analyzed material from the interpreter-mediated guided tours of Nidaros Cathedral will be divided into four strategies for environmental description seen in the data:


1. The repertoire of multimodal communicative tools.

2. Topicalization.

3. Dialogical approach.

4. The impact of space and bodily orientation.




The Repertoire of Multimodal Communicative Tools

The study of the videotaped data shows a continuous use of varied multimodal ways of communication through the guided tour. This variety of repertoire is shown in what the interpreters, the deafblind guests, and the guide do when describing and exploring the site. When providing descriptions, the interpreters use a mix of tactile signing, fingerspelling, writing in the person’s palm, haptic signal gestures, pointing, sensitive hand guiding, artifacts, and various bodily orientations and moves. The interpreters choose among these different multimodal communicative tools in their descriptions, depending on the context, what they want to address, and the response from the participants.

The transcript in Table 1 illustrates the variety of this repertoire in a sequence of the tour. The context of the transcribed sequence is that the guide has given some information about a silver cross halfway up the cathedral floor, and now she continues to walk further into the cathedral. The interpreters and the deafblind guests follow her, and they all stop in the middle of the cathedral. As the guide looks toward one of the deafblind guests (DB1), she lifts a small cross from her hood, representing the cathedral’s cruciform shape, and the interpreters immediately start their description. The transcript’s left colon details the communication and interaction between the guide, the interpreter (I), and the deafblind guest (DB1). The interaction is written in brackets, while signed utterances are translated into written, English sentences. The middle part of the transcript shows the tactile signs being used, written in capital letters according to the convention of sign language studies. The right part of the transcript marks the multimodal variations of communication.


TABLE 1. Transcript with variations of multimodal communication (D2-K3-067: 00:33–00:59).

[image: Table 1]
The conversation sequence transcribed in Table 1 shows the many shifts and variations of communicative tools used to describe and give information about the part of the cathedral where they are located. Table 1’s transcription runs for 26 s of conversation and includes tactile signing, tactile fingerspelling, pointing, nodding, gesturing, hand guiding, variations in signing space, response signals by tapping the other’s hand, bodily orientation, and active use of artifacts to present the location through a cross that indicates the cruciform shape of the cathedral. All this varied use of communicative tools occurs naturally in the interaction and changes according to what seems efficient in the situation. Conversational analysis indicates that the participants understood what was being conveyed and that the communication flowed naturally. Their interaction and the turn shifts are followed up by relevant response building on to previous turns.

Through their description in the cathedral, we observe that all the interpreters use variations of a wide array of multimodal communication, as shown in Table 1. This finding points to the use of situated and embodied action used in addition to language (signs/words) to make access to the present environment. The intentional ways the interpreters use their own body and movements are through all the data’s examples seen when they are presenting mediating information about the environments. When leading and walking together with the deafblind person, the interpreter’s reflective bodily movements are done in various multimodal ways. Later in this study, we will return to examples of bodily movements as tools in descriptions, and we will refer to Table 1 when looking into further details in the interaction seen in this transcript.



Topicalization: From an Overview Down to Details

Knowing what is in focus is central to make meaning of mediated information. A precise description of details may have no value if mediated without a clear context or an awareness of what kind of interaction or situation it relates to Raanes (2018). In the data for this study, we see interpreters presenting an overview before describing details – when the topic changed during the guided tour, the interpreters followed this up by giving a brief presentation of the next topic to focus on. Introducing a topic may also be done by giving the deafblind access to a direct exploration of something representing the topic. In the transcript below (Figure 1), the guide leads the group to an altar, assumed to be the space where the reliquary of Saint Olav, in whose memory the cathedral was built, has rested for centuries. This represents a new post on the guided tour. The guide places herself close to the altar and calls for her visitors to come closer. What is most characteristic about this altar is the front, where a copy of an old painting formed as a cartoon of the saint’s life is seen (Figure 1).


[image: image]

FIGURE 1. Transcript of the description presenting a new theme.


By adding pictures of this performance into the transcript, we will investigate the details of the way the interpreter chooses to establish the topic, as based on the guide’s information:

The transcript in Table 2 shows in detail how the new post in the guided tour is introduced and made clear. The transcript begins when the deafblind explores the altar with his hands. The interpreter’s description starts when the deafblind’s hands touch what the guide has just started to talk about – a painting of the saint whose coffin once had been placed at this altar. The interpreter interacts and takes his hand to describe what he touches. As seen in the annotation, this sequence of descriptions also ends with the interpreter leading the deafblind down to touch the altar’s front, where the painting in question is. She thereby makes a connection and clarifies where the described painting is located.


TABLE 2. Transcript of the introduction to the decorated altar.

[image: Table 2]
During just 7 s, the annotation (in Table 2) follows in detail the interpreter’s coordination of various shifting communicative activities – hand guiding, use of hand alphabet, tactile signing, fingerspelling, and again hand guiding. During this time, the topic is made clear and the panting’s location is marked. Then (after the transcript above), the interpreters and the guide wait for the deafblind to move his hands to lightly touch the framed altar and the painting. With light hand movements, his exploration of the altar goes on for 14 s. They wait for him to do this and to raise up, searching for the interpreter’s hands. And then the guide starts presenting the tales about the saint’s life and the cathedral’s pilgrimage tradition. Being one of the main parts of the guided tour, this lasts about 9 min.

In this example, the interpreter chose to start her description by leading the deafblind’s hands so he could touch the altar before she named a keyword for the coming information – “picture” – referring to the copy of the old painting at the altar. With this deliberate choice of a single word, the interpreter indicated the topic and established this as a starting point for the continuing story. Taking time to establish a common ground for the united focus (by establishing the topic “the altar’s painting”), the interpreter’s description prepared the recipient for the details to be introduced. The description was followed up by the deafblind person to use his own hands to make his own tactile impression by bodily interaction giving him the experience of being there at the site.



Dialogical Approach

With Goffman’s terminology, the data reveal a dialogical approach in the ways the frontstage of the main conversation is made available (the group of deafblind guests meeting the guide and taking part in a guided tour) and in the ways important signals supporting the interaction and mediating process backstage (between the interpreter and the deafblind person) are performed. In the video of the guided tour, we searched for descriptions that provided information about other persons’ actions and the communicative situation, information that is crucial for dialog and interaction in the given context. Dialogical approaches are seen at both microlevel of adjustments in interaction and in a larger scale of dialogical involvement concerning the group.

Figure 2 shows how communication is done in tactile modality which makes direct physical contact between the hands of the interlocutors. This hands-on contact opens for moment-by-moment dialogical interaction between the interlocutors. The deafblind person is sitting while the interpreter is standing, and during the hand-to-hand contact, response signals may be given from one participant simultaneously with the other’s utterances, opening for immediate dialogical adjustment and response. Here, the deafblind man is tapping on the interpreter’s hand with his right hand, as a signal of response. This interaction is a backstage activity relating to the process of understanding the interpreted utterance.


[image: image]

FIGURE 2. Tapping the interpreter’s hand as a response signal.


Figure 3 provides an example of how one deafblind person’s utterances are established into the main conversation by the interpreter’s coordination of interaction between the deafblind person, the group, and the guide:


[image: image]

FIGURE 3. Building knowledge of the environment through one’s own inputs and questions.


Being open to all kind of inputs that deafblind people receive in a situation from their own senses is here seen as a starting point for environmental description, linked to what the person him/herself has in focus. The way the interpreter coordinates and conveys the deafblind lady’s comment to the guide is an example of the dialogical approach, as is also seen in how the other interpreters coordinate the comments and questions to the other participants. It is essential to be a connecting link in communicative situations. It is not always possible for interpreters to find time to make all the necessary descriptions during an assignment. In Figure 3, the comment from the deafblind is translated directly by the interpreter, who makes an effort to establish contact with the guide and let the deafblind lady interact with her observation and comments. This leads to a communication sequence between the deafblind person and the guide. This comment becomes a part of the main conversation in the process where the deafblind person’s utterance is acknowledged by the interpreter, who establishes contact with the guide and addresses the question to her. The response from the guide becomes information to the rest of the group, and the input of environmental information becomes shared within the group. In the context of entering the cathedral, the information may seem to be less relevant. But this is not for the interpreter to “sort out” or quickly answer herself with a short response tapping at the deafblind’s arm. The question opens for several aspects of information and knowledge about the environment: Next to the cathedral, there is a service building, one that includes a café that in fact sells deliciously aromatic pastries, something that may come in handy after the tour. Thus, the interpreter’s open and dialogical awareness leads to additional information, involvement, and interaction. When the dialog also contains smiles and humor, this is also a useful additional reaction at the beginning of an activity where people are new to each other.

The guided tour includes several sections where the guide asks for comments from the group. The interpreters communicate questions, answers, comments, and reactions back and forth between all the participants, who are thus all free to participate in the situation.

The transcript in Figure 4 goes back to a part of the transcript in Table 1, where the interpreter indicates in what direction something will be in focus. This is an example of how interpreters work to provide direct information to the participants and let them experience things themselves, as seen in Figure 4:


[image: image]

FIGURE 4. Information and focus between the guide and the deafblind participant.


Backstage activity continuously takes place in various forms, where short dialogs are handled without becoming part of the main conversation. In this study’s first transcript, in Table 1 (lines 04–11), we see examples of such a dialogical approach, as seen in Figure 5:


[image: image]

FIGURE 5. Description and backstage dialog.


The dialogical form takes part in a sequence of involvement between the deafblind and the interpreter of the physical interaction, where the description process evolves between the deafblind and the interpreter and not being brought into the main conversation. The overlapping sections of tactile response in tactile communication are done similarly to the use of visual or auditive signals, such as nodding, smiling, or speaking, to respond and support a dialogical process in visual or auditive communicative modalities. Small signals, such as tapping lightly onto the interlocutor’s hands as a signal of confirming that a sign or a message is understood, were made throughout the event by the deafblind persons. The interpreters also frequently made such tapping response signals, when the deafblind repeated some of the interpreted message to ensure that it was perceived correctly. The example above is but one of many in our material of such tapping responses having the function of stating “yes,” “got it,” or “continue.” Those signals may be part of backstage or frontstage dialogs. Minimal response signals in the dialog process may also be a request for clarification. This may be done in a tactile way – holding the other’s hands lightly together to signal a wish to stop or to ask for a repetition of what was signed. Such approaches may also be seen on the microlevel of interaction, confirming the awareness and the speed of the communication process. Many of these signals support what may be seen as a backstage interaction that functions to confirm or adjust the interactive process between the pair of deafblind and interpreter – and are not brought into the main communication going on between the guide and group.

Moreover, at the microlevel, the coordination of the interaction between the deafblind person and the interpreter is dialogical.

When a deafblind person lets go of the interpreter’s hand as a word is being spelled, this is a signal, in this case, that the spelled fragment was enough for him to understand the meaning and that there was no need for further mediation of the word (Figure 6). This part of the interaction between their hands may be seen as a microbackstage interaction, where they negotiate to find an effective interaction between them. Having enough information to make meaning, this overlapping interaction makes the deafblind person ready to participate in the conversation. The comment from the deafblind (line 18) is handled as a contribution to the frontstage (the main dialog), and the interpreter brings the deafblind person’s response directly into the main conversation when she raises her voice and interprets his question to the guide (for her to answer). When this occurs, the other interpreters translate his comment into tactile sign language to be shared with the other members of the group as part of the shared frontstage focus. The shifts between backstage and frontstage activity run smoothly.


[image: image]

FIGURE 6. Backstage interaction between the interpreter and deafblind person.




Bodily Orientation

We will look more into examples of environmental description where the interpreter’s bodily orientation and moves add information about the given space and context. We have already discussed how such bodily orientation is part of the multimodal communicative tools closely linked to the context at hand.

The next example relates to a situation before what happened in the transcript of Table 1. The cathedral’s guide has stopped by a huge silver crucifix standing on an altar close to the middle of the cathedral and presents some information. When the guide continues to the next stop on the tour, this means going to a new environment to learn even more. The interpreters primarily introduce this information through bodily movements and haptic signals in (Figure 7):


[image: image]

FIGURE 7. Bodily orientation and movements as a description.


The annotated video data are transcribed in a narrative form where bodily movements present information about the current environment. The information is not expressed by words but by bodily expression’s conveying a possible meaning potential and as such translated into written text and formulated as above. A detailed analysis of the accessible parts of the interaction between the interpreter and the deafblind person reveals that these actions are part of the wide repertoire of multimodal communication tools in use, as in Figures 7 and 8.


[image: image]

FIGURE 8. Bodily movements and positions approaching a site.


Our data include this kind of environmental description where the interpreters make decisions on how to deliberately use their body and placement to provide access to the on-site interaction and environment. In the given context, the bodily movements provide multimodal information about the surroundings and add to the information provided by words or signs. The bodily actions the interpreter takes while walking are done in sensitive coordination with the guided deafblind person, inviting the other to follow his or her movements and adjusted if the deafblind seems insecure. The interpreter’s mode of description provides information and makes the deafblind’s orientation in a new environment safer.

Another example of bodily orientation as description comes from when the group is walking toward the cathedral and getting ready for the tour to start:

From the location in front of the cathedral, we will analyze the bodily orientation and shared knowledge that works together to form meaning. Stopping up enables both the deafblind person and the interpreter to start communicating.

Stopping a slight distance away from the cathedral’s facade (as seen in Figure 9A), the interpreter gestures in the direction of the cathedral and then uses tactile signs to describe the high facade filled with sculptures. Having a distance to the cathedral makes it easier for the deafblind person (who has some limited vision) to get some impression of the building’s spectacular exterior described by the interpreter. For the interpreter, the placement is advantageous for taking in the cathedral and generating the description, with all the details present in front of her. Some part of the description is done in a dialogical way, through a combination of pointing movements and negotiations about where to look to find the spot to see. In Figure 9A, we see the interpreter and the deafblind person in the process of exploring some of the structures of the cathedral’s exterior, where the west facade is covered by rows of sculptures. Using signs high up in the signing space, articulated with the hands held high, the interpreter refers to the placement upon the facade. As we see in the pictures, the interpreter moves her hands in what is about the maximum possible height when she holds the other’s hand. Moving her hands to this extreme height, she presents the dimensions of the wall of sculptures (Figure 9B). With her eyes, the partially sighted deafblind lady (to the left in the drawings) seeks to take in some of this information. This is done in close interaction between the two of them, where the interpreter uses small hand movements to instruct the deafblind where to look. The deafblind’s head and eye movements are adjusted by the interpreter’s guiding and pointing. This joint process of steering and searching for possible visual information ends when the deafblind person gives a response. The dialogical adjustments between them are made through bodily movements and orientation (Figure 9C), and together they create a foundation for understanding the object in focus.


[image: image]

FIGURE 9. Description of the cathedral’s west side. (A) Overview (B) signing space (C) interaction in the description of the direction.


In this example, movement, orientation, holding hands, sign language, and pointing gestures are all communicative tools. The interpreter starts with a description of the dimensions of the cathedral, done by signing into an extended signing space, where the interpreter uses the maximum reach of her hands to express where the highest row of sculptures is located (Figure 9B). When the deafblind searches for where to look to see the start of the row, the interpreter points and uses her hands to steer the deafblind’s gaze (Figure 9C).

The sign language used (both outside the church and inside) contains conventional signs in tactile sign languages where sign language tools such as location, size, variation in movements, and intensity are seen during signing referring to activities or presenting artifacts at the site, as in Figure 9B, when the signing space is stretched up to refer to the highest row of sculptures of the wall.



DISCUSSION


Dialogical Approach and Description

During the guided tour, we see that all the participants are active in the dialogical process. The guide’s contribution is clear: She invites the group to the site and leads the group through a program while she interacts with those involved and establishes the framework where the history will be told. Our data is from a tour dedicated to deafblind people to take part, and questions and comments from the participants are welcome. The guide interacts with the group and uses their feedback to provide more information to them (Mellemsether and Müller, 2016). The multimodal approach is seen in sequences of direct information given by touch, where the cathedral’s guide brings in models and artifacts to support the presentation of the cathedral’s form and special points of interest and sits with clear tactile landmarks to explore for the deafblind guest in the cathedral. The approach shows a multimodal understanding of interaction in the situation (Meisner et al., 2007; Mondada, 2016).

The interpreters are working in shifts to translate and provide an additional environmental description, adjusted to the context and the intention of those involved (Hjort, 2008; Raanes and Berge, 2011). The input to the descriptions is not a one-way activity from the sighted interpreters (and guide) to the deafblind group, as also initiatives from the deafblind participants may bring in new topics for further description and information. Each deafblind visitor and his or her interpreter shift their focus between the main frontstage conversations and their own backstage communication. There are simulations and actions of shifting focus toward the frontstage main conversations and backstage communication between the pair of deafblind and their interpreters (Goffman, 1971; Berge and Raanes, 2013). The dialogical approach supports the attention on to the main conversation and backstage.

Various kinds of techniques for environmental description are brought in by the interpreters, adjusted to the ongoing interaction and focus. The cathedral is a feature-rich environment with many detailed decorations and interiors. The interpreters combined a focus on this environment and a focus on the guide and the group’s actions and comments. In the large cathedral, there were other visitors present, and research assistants were on hand to film the interaction data from the deafblind. Information about this was given briefly at the beginning of the tour, but was later tuned down and not focused on by the interpreters or the group. This exemplifies how the interpreters actively select critical information based on a situated understanding of the event and how they focus on the main conversation (Metzger et al., 2004; Raanes, 2018). The information is focused on the cathedral, the guide, and the deafblind group, and the interpretation is done in a way that facilitates comments, questions, and a focus on the tour program. The dialogical frame is established based on a situated understanding of the situation and context (Wadensjö, 1995; Raanes, 2018). Simultaneously, the pairs of participants engage in many layers of brief, necessary clarification and cooperation at the backstage level (Goffman, 1981; Iwasaki et al., 2019).



Multimodality in Interaction

The environmental description is provided with a wide repertoire of symbolic tools, including those studied in this article, namely bodily movement and orientation.

Tactile signing is an important communication method when interpreting to deafblind persons and may be adjusted to include descriptions in the way the signs are being performed (Holmström and Mesch, 2018). Tactile fingerspelling (and writing in the palm) is used when there are names, numbers, or words/signs to be presented. Haptic signals (that provide information on the deafblind person’s back or arms) and bodily signals, such as leading the deafblind person’s arms and sensitively exploring physical objects, are all methods in use to provide the environmental description. In our material, we also see that the deafblind persons are guided through the cathedral in a way that describes the various spaces, rooms, locations, and activities. This multimodal awareness is in line with other studies’ findings, such as Lahtinen et al. (2010), Edwards (2017), and Raanes (2020).

Our data also reveals the frequent use of tactile response signals as part of the communication. This is not a surprising finding. Several studies of deafblind conversations document the use of tactile response signals between the interlocutors (Willoughby et al., 2018, 2020). The tactile response signals are part of both the interpreter’s and the deafblind person’s contributions, whether supporting the main frontstage conversation or being a part of the backstage interaction between each deafblind person and their interpreter.

According to our observations, the interpreter’s attention toward body signals helps create awareness of when the other person seems ready for contact, ready to take in information, or ready to go on to new sections of information. This tactic seems incorporated in the interpreters studied here, as when an interpreter clarifies what the focus of attention should be in Table 1 when the interpreter walks toward the guide, who stands in the center point of the cathedral holding a model cross and looking at them. This may be understood as the interpreter taking the guide’s glancing at them as an invitation to come together, prompting the interpreter to lead the deafblind person over to the guide. The interpreter’s actions initiate and enable interaction between the guide and the deafblind person, as signaled through bodily movements and orientation. This awareness of a tactile orientation supports some of the findings in Edwards’ (2014) studies of the development of a pro-tactile movement in communities of American deafblind communities and in Gabarro-Lopez and Mesch’s (2020) study of interpreter-mediated action.

The use of space during tactile signing also supports the way that information is divided into sections, as when the interpreters in our data mark a previous topic by lowering their hands, which signals “this has ended” or “over to the next topic,” or when they transition to a new topic by slightly changing their bodily orientation before lifting their hands and introducing a keyword pointing to the coming topic. This kind of information by bodily movement and orientation was engaged by all participants. Initiatives to these actions function in a tactile way to signal the structures of the mediation process, analogous to the signals in interpreters’ work (The World Association of Sign Language Interpreters [WASLI], 2013; Napier et al., 2018).

The multimodal tools employed in descriptions are used with various techniques and focus on the intention and the critical information of the context. The multimodal information received by touch – such as focusing on the temperature differences in the different kinds of stone used near the main altar, or notions of variations of the floor done by one’s foot – are all part of the varied use of tactile and kinesthetic information. Sometimes, the guide or the interpreters make the deafblind group aware of such features, other times they are directly accessible by the deafblind person him- or herself. Information about the room and space may also be notified by the body, as when entering the cathedral’s tall and wide nave or coming into the narrow part at the inner altar. Some parts of Nidaros Cathedral include narrow arcades, where bodily information of air moving about when other visitors are passing may add to what the deafblind person notices. This supports a multimodal understanding of the interaction and demonstrates how multimodal resources, including language and bodily movements, add to the process of making meaning (Goodwin, 2007; Meisner et al., 2007; Mondada, 2016).



Facilitating Environmental Description

As the analyzed data show us, tactile communication is a varied multimodal tool, and some forms of such communication require some extra time to be organized and performed clearly (Berge and Raanes, 2017).

In the analyzed example by the altar (Table 2), the interpreter uses fingerspelling and signs to introduce the concept “picture” for the altar’s copy of an old painting. Here, we see one possible reason for the repetition of signs and why the interpreter uses the combination of initial sign, fingerspelling, and sign seen in the transcript. The sign PICTURE has a form (the outline of a square) that may have more than one meaning that may be referring to more than one sign and concept. Since the deafblind person cannot see the mouthing of the word done by lip movements, the tactile signer is dependent on relaying just the manual part of the hands forming the sign. This may lead to a risk of misunderstanding. Since the sign PICTURE is part of the introduction of a new topic, the concept of what it refers to is not yet established. Presumably, signing PICTURE may not be precise enough to be understood. By offering additional fingerspelling of the word, the interpreter clarifies the topicalization in a varied, multimodal format. The interpreter takes the time to ensure the described message is received. Repetition and time are used to get the message across through various communication tools. All this is done in interaction with a clear focus on mutual awareness and coordination. A plan for organizing the information, where details are conveyed after an initial overview or a clarification of the given subject, is seen as a frequently used strategy. These are findings supported by data analyzed in the study by Raanes (2018) where topicalization is a way to mark what part a situated environmental description starts.

Being in the cathedral is to be at a pilgrimage site. Part of the interpreter’s (and the guide’s) multimodal awareness is to take time, when possible, to allow the deafblind guest to directly explore some of the features of this site. In such a strategy, the tour is to be explored and lived by the deafblind person as an active and primary participant in this activity, not a person whose role is to be passively informed. In practice, this means taking time to feel age-old marks on the cathedral’s wall made by stonemasons working on the cathedral hundreds of years ago, exploring an altar, feeling the form and temperature of different stones used in the structure, and so forth. The interpreters support the access to interaction within the group, as when the interpreters walk up to the guide and indicate that there is a feature of interest by signing “Here there is something” (Table 1, line 2); this is done by signing “HERE NOW SHOW,” where the sign SHOW is made in the direction of the guide. The guide is waiting and looking toward the deafblind person, and the interpreter understands this attention as an invitation to contact and walks close up to the guide. She adjusts her interpretation and description for a direct contact and involvement without being more proactive than necessary. Both the guide and the interpreters do so in the case described in Table 2; they keep their position and wait in order to allow such tactile activity by the deafblind visitor.



An Extended Understanding of Communication Tools

This study provides new insights into the multimodal part of the interaction between the deafblind and their interpreters. The professional approaches from the field of interpreting for deafblind may be relevant and useful also in various personal and professional settings. The findings of multimodal communicative tools from this study may be relevant for extended target groups that work with and meet persons with blindness or dual sensory loss.

This study analyzes interpreters working on an environmental description for deafblind individuals. The situation does have some boundaries that may influence some of the choices the interpreters have to make. The way the situation is managed is affected by a program led by the guide of a tour of a cultural venue. Although this may predetermine many factors, we observed in our data that all the participants were in fact involved in the interaction. The guide does invite the visitors to explore the cathedral’s structure, pointing out touchable elements from various eras spanning the building’s almost thousand-year history, and to take part in discussions to find out more about historical and contemporary episodes from the cathedral.

The minimal dialogical clarifications found in the data are in many ways expected, as they are described in several studies of tactile signed conversation that these tactile signals are linked to the grip between hands during communication (Mesch, 2001; Raanes, 2006; Gabarro-Lopez and Mesch, 2020). What is new in this study is the finding that these signals play a role in opening for a dialogically influenced interaction during description. At every moment, the interpreters and the deafblind persons coordinate their interaction and show awareness of the other’s intention. It is important to be able to use interactional information as clues in a specific context and to build awareness via multimodal expressions and to recognize the expressions as meaningful in the interaction (Rommetveit, 1974; Trevarthen, 1998; Goodwin, 2011). This option is used both frontstage (concerning the main conversation) and backstage (supporting the cooperation between the interpreter and the deafblind person).

The ways that deafblind persons initiate turn taking by letting go of physical contact, thereby regulating the opportunity for tactile signing, are also a clear finding of how descriptions are negotiated. Such initiatives were seen during the interpreters’ signing or spelling of descriptions and serve to make the communication more effective – as when the meaning was understood and there was no need to continue the communicative input. Seeing these initiatives requires an in-depth analysis of all the variations of the communicative tools, as presented in Table 1. Variations in this regulation support the microlevels of communicative processes between the interlocutors. The awareness of these kinds of signals seems to be an important part of coordinating and interacting effectively in conversations in the tactile modality.



CONCLUSION

This study is based on a small group of informants taking part in one specific communicative setting. From these limited data, the findings point toward how description may function as needed to empower the deafblind participants to make their own understanding of the context and the information they perceive. For interpreters and other professionals meeting persons with a dual sensory loss, it is important to have knowledge of the needs and techniques used to do environmental descriptions in a way that ensures critical information based on an understanding of the communicative setting and intention. The interpreter’s job description is often said to be neutral, establishing an invisible connection through non-selective mediation. Our study indicates that impartial description may be done in ways that is professional, ethically focused on the situated dynamic activity provided in a sequenced multimodal performance, and conducive to assisting the deafblind participate in meaningful interaction. Finds from this study point to the fact that providing description is deeply rooted in a situated understanding of context. Having time to focus on and build coherent contributions to both utterances and environmental information is of importance to participate and interact.
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The parents, teachers, and professional caregivers of individuals with disabilities may benefit from interventions to enhance their educational skills. In previous studies, positive effects were observed of a video-feedback intervention for caregivers (i.e. parents, teachers, and professional caregivers) on their communication with an individual with congenital deafblindness. The intervention they received, was the High-Quality Communication (HQC) intervention. The aim of the current study was to gain insight into the perceived relevance, feasibility, and effectiveness (i.e., social validity) of the HQC-intervention according to these caregivers, and the correspondence between the social validity ratings and the observational effects of the HQC-intervention. Responses on the Social Validity Scale from 25 caregivers who participated in the High-Quality Communication (HQC) intervention revealed that they considered the HQC intervention to be a relevant, feasible, and effective intervention. Comparing the caregiver ratings with observational effects of the HQC intervention at the individual case level, we found no association between the observed effectiveness of this intervention and caregivers’ opinions about its relevance, feasibility and effectiveness. There was however, an association between the rated feasibility and effectiveness, which suggests that the perceived success of the intervention was influenced by caregivers’ experienced competency in supporting the communication of individuals with CDB. The combination of observational and social validity data enabled a critical analysis of the clinical value of the HQC intervention. We recommend that future studies use multiple data source for social validity assessment.
Keywords: deafblindness, commmunication, video-feedback, effect study, social validity
INTRODUCTION
In the field of education and care for people with disabilities, there is a growing emphasis on using interventions that improve their participation and quality of life (see Singer et al., 2017). The use of interventions that have proven to be effective in professional practice makes such practice “evidence-based.” According to Cook et al., evidence-based practice in special education means that an operationally defined practice or program is used, for which positive effects have been found on student outcomes in group comparison research or single-subject research, that is methodologically sound (Cook et al., 2014).
Selecting evidence-based interventions for individuals with disabilities requires a collaborative process involving professionals, the individuals with disabilities, and their significant others. To ensure that an intervention is a good “fit,” it is important to determine beforehand which intervention meets the individual’s needs, characteristics, and circumstances (American Psychological Association, 2020). Individuals with congenital deafblindness (CDB; i.e., with combined hearing and visual impairments from birth or before the start of language development; Dammeyer, 2012; Ask Larsen and Damen, 2014) are often unable to participate in decision making about interventions. In these cases, family members or legal guardians, in collaboration with professionals, need to judge whether an intervention is required and, if so, which intervention fits best with the specific needs and characteristics of the individual.
In care and education for individuals with deafblindness, interventions aimed at improving their participation and quality of life commonly focus on the communication skills of their parents, teachers, or professional caregivers (Janssen and Damen, 2018). The individual communication support needs of these caregivers and educators and the characteristics of the communication setting are therefore the topics on which the intervention selection process needs to focus.
The extent to which caregivers and educators agree with intervention goals and procedures provides information about the “social validity” of the intervention. Social validity generally refers to the extent to which “the focus of the intervention and the behavior changes that have been achieved meet the demands of the social community of which the individual is a part” (Kazdin, 1982, p. 18). According to Kazdin (1977), research on the effects of behavioral treatments should not only present the statistical significance of effects but also assess their social validity. Kazdin argues that “small changes in behaviors, even if reliable, may not be sufficient as a criterion for claiming the success of a treatment. The change in behavior must resolve or significantly ameliorate the problem for which the client sought treatment” (Kazdin, 1977, p. 427). To exemplify his argument, Kazdin described a child with autism who, during treatment, exhibited 60 instances of self-destructive behavior per hour instead of the 100 instances he did before treatment. Although the treatment affected the child’s behavior, the intervention did not help the child reach acceptable levels of behavior. In this case, the treatment therefore did not result in a clinically important change (Kazdin, 1977).
Kazdin believes that measurement of the social validity of applied interventions should focus on three criteria: 1) acceptability of the focus of the intervention, 2) acceptability of the procedure, and 3) satisfaction with the results. Strain and Dunlap (2012) describe examples of their use of social validity data in determining the focus and procedures of interventions. They applied a simple interview format to ask family members of children with autism which child-rearing routines caused most stress, and used this information as input for designing an early intervention program. In another example, school-based teams were involved in a field-test of an intervention in which they are guided in developing and implementing behavior support plans. The input of the teams was used to improve the steps and the manual of the intervention. With regard to the acceptability of intervention procedures, information was used from ratings of family members’ comfort level and competence with selected intervention strategies for their child with autism, to determine the length of support these family members received. Strain et al. also explain how they used information on family members’ most valued outcome of an early intervention program for children with autism for the measurement of their satisfaction with this program. The family members expressed that they were most interested in finishing routines with their child in a timely fashion, which made the researchers decide to measure the time to complete a routine in minutes repeatedly, during the baseline and intervention phases (Strain and Dunlap, 2012).
The current study aims to gain insight into the social validity of a video-feedback communication intervention for caregivers of individuals with deafblindness. Video-feedback interventions are pedagogical programs in which parents use guided viewing of interactions on video to evaluate their participation in family interactions (Fukkink, 2008). A meta-analysis of 29 studies revealed that video-feedback interventions have been demonstrated to positively affect parenting behavior and child development (Fukkink, 2008). A randomized controlled trial involving 48 professional caregivers of 23 children who received home-based child care showed, that a video-feedback intervention improved global child care in the intervention group, but not in the control group (Groeneveld et al., 2011). A video-feedback training also appeared to have led to a significant improvement of the quality of interactions between 72 professional caregivers and children and adults with visual and intellectual disabilities in a group home setting, when the last baseline observation of these interactions were compared with the first observation after the start of the video-feedback training (Damen et al., 2011).
In the current study, a video-feedback intervention called the High-Quality Communication (HQC) intervention was used with caregivers of individuals with deafblindness. The caregivers we refer to in this acticle support the daily functioning and development of these individuals with deafblindness at home, at a daycare facility, or at school. Positive effects of the HQC intervention in 11 individual cases have been demonstrated in previous studies (Damen, 2015; Damen et al., 2014; Damen et al., 2015a; Damen et al., 2015b) on communication categories that correspond with three layers of intersubjective development such as described by Trevarthen (See Bråten and Trevarthen, 2007): “dyadic interaction” and “shared emotion” at the first layer, “referential communication,” “meaning negotiation,” and “shared meaning” at the second layer, and “declarative communication” at the third layer. The nonoverlapping of all pairs (NAP) technique (Parker and Vannest, 2009), revealed medium or large effects for all participants with deafblindness for at least one of the communication categories at the first and at least one of the categories at the second layer when comparing the baseline phase with either the first or second intervention phases or the follow-up phase. For four of the 11 cases, a medium or large effect size was also found in declarative communication, a communication category at the third layer of intersubjective development, when the baseline phase was compared with either the first, second or follow-up phase (Damen, 2015).
For six cases (Damen et al., 2014; Damen et al., 2015a), the social validity of the intervention was also assessed. As in other studies that measured the social validity of video-feedback interventions for individuals with CDB (see Janssen et al., 2002; Janssen et al., 2004; Janssen et al., 2006; Janssen et al., 2007; Janssen et al., 2011; Martens et al., 2014a; Martens et al., 2014b; Martens et al., 2017), the satisfaction of the caregivers with the results of the intervention was determined. However, in the analysis, the focus was on the overall satisfaction and not on the satisfaction with the results for single intervention goals. In contrast with the abovementioned studies, it was also not analyzed to what extent caregivers believed the intervention procedure of the HQC intervention was acceptable.
Information about caregivers’ opinions regarding the focus and procedures of the HQC intervention may be relevant when interpreting its effectiveness. Several studies have shown that the extent to which clients believe in the benefits of an intervention, influences its success. This phenomenon is known as the effect of “treatment expectation” and is explained as follows: if a person strongly believes in their treatment, they will be more engaged in the treatment, which will positively influence its effectiveness (see Constantino et al., 2012 for a review). To our knowledge, effects of treatment expectation are predominantly studied in the context of psychotherapy and have so far not been investigated in studies involving people with disabilities. However, we expect that the phenomenon of treatment expectation and the underlying mechanisms are also applicable for interventions for this target group. A study by McClintock et., 2015 and colleagues showed that participants with higher expectations of their psychotherapy had a better alliance with their therapist, were more positive about the therapy sessions, and achieved better results. High expectations of an intervention imply positive opinions about the focus and procedures of that intervention. Such opinions can be measured with social validation instruments. In addition to information about expectations and satisfaction, social validity measurement can also reveal how caregivers experienced the feasibility of the HQC intervention.
The feasibility of an intervention is an important factor in its successful implementation (Daamen, 2013). A study on the use of personal support plans for individuals with severe multiple disabilities found that the proper use of this intervention by support staff – also known as the program integrity – was negatively influenced by the severity of those individuals’ impairments (Zijlstra, 2003). This suggests that there is a relationship between the feasibility of an intervention and its program integrity, which means that feasibility may have a mediating influence on the effectiveness of an intervention.
For this study, we formulated the following Questions: 1) What are the caregivers’ opinions about the relevance of the focus and procedures of the HQC intervention? 2) How do the caregivers evaluate the effectiveness and feasibility of the HQC intervention? 3) To what extent are caregivers’ opinions about the relevance, feasibility and effectiveness of the intervention associated with the observed effectiveness of the intervention?
MATERIALS AND METHODS
Participants and Setting
11 individuals with congenital deafblindness (CDB) participated in this study. All the individuals exhibited serious cognitive delays, possibly as a result of dual sensory loss since birth or before the start of language development. The participants with CDB were clients of one of two organizations in the Netherlands that provide services to people with deafblindness. The study received approval from the institutional review boards of both organizations. The study adhered to the ethical principles for the involvement of human subjects in medical research that are formulated in the World Medical Association Declaration of Helsinki.
Participant selection was based on the following criteria: 1) visual acuity of less than 0.3 LogMAR, 2) hearing loss of 35 dB or more, 3) sensory disabilities appeared from birth or before the start of language development, 4) a developmental age of nine months or more, 5) a lack of severe epilepsy, and 6) informed consent for their participation by their legal representatives. For each of the 11 participants with CDB, one to four caregivers were involved in the study. In total, 34 caregivers received the intervention, of which 25 caregivers (74% of all caregivers) fully completed the social validity questionnaire. These 25 caregivers were involved in the current study. They included two parents, three teachers, and 20 professional caregivers. Table 1 displays the participants’ characteristics.
TABLE 1 | Characteristics of 11 participants with multiple disabilities.
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The HQC intervention is set up as a training that is carried out by a communication coach. The training consists of two phases of subsequently 5 and 15 weeks (see Damen et al., 2015a; Damen et al., 2015b). In the first phase, the focus is on improving the attunement of the social partners’ behavior and emotions to those of the individual with deafblindness in order to improve dyadic interactions and shared emotions. Caregivers received education and video feedback from a coach in two individual sessions and one group session. The role of the coach during the video-feedback sessions was to activate the caregivers in reviewing their video-recorded interactions with the individual with CDB, to support them in recognizing their strengths as communication partners, and in setting goals for improving the communication with the individual with DB. In the first phase, the caregivers learned how to recognize and respond to initiatives from the individual with disabilities during interactions.
In the second phase of the intervention, the social partners received education: three sessions of individual video feedback and one group video-feedback session. The aim of the second intervention phase is to enhance caregivers’ ability to recognize communicative attempts from the individual with disabilities, to stimulate the use of communication to refer to objects, people, or situations, and to share thoughts. For example, the caregivers learned how to stimulate the individual with disabilities to give more information about the meaning of their utterances, if this meaning was not clear to the caregiver. The coach had a similar role as in the first phase. However, since the communication abilities in the second phase were more complex than those in the first phase, more video-feedback sessions were carried out by the coach and a longer duration was chosen for this phase.
Measures
Social Validity Evaluation
To measure the caregivers’ opinions about the intervention, we used the Social Validity Scale (SVS; Damen et al., 2011, according to Seys, 1987). The SVS is an existing scale to which a previous study added extra questions about the effectiveness of the intervention on meaning-making aspects (Damen et al., 2014). In the current project, we used the Subjective Effectiveness and Feasibility subscales, both of which showed good internal consistency (Cronbach’s alpha of 0.86 and 0.84).
Relevance
Furthermore, we used three statements to assess caregivers’ opinions about the relevance of the intervention. The first statement was used as an indication of the caregiver’s opinion about the intervention’s focus on supporting caregivers in order to improve communication with their clients with deafblindness. The two other statements concerned aspects of the intervention procedure: the use of a communication coach and the capturing of their communicative interactions on video. Caregivers were asked to evaluate these ideas and respond by choosing one of the following options: 1) very bad idea, 2) bad idea, 3) acceptable idea, 4) good idea, or 5) very good idea.
Feasibility
In the Feasibility subscale, similar categories were addressed in the statements but the caregiver was asked to rate how difficult they found it to use behavior categories in the interaction with the participant with deafblindness. For example, in item 13, the caregiver was asked to choose which answer best completed the sentence “I found sharing emotions….” The options were: 1) very difficult, 2) difficult, 3) feasible, 4) easy, or 5) very easy.
Subjective Effectiveness
In the Subjective Effectiveness subscale, caregivers were asked to rate the amount of positive change in communication categories. For example, item 9 states: “Because of the intervention, my skills in sharing emotions with the participant with deafblindness have been changed in a ... way.” The caregiver was asked to choose the answer that best fits the empty space from the following options: 1) very negative, 2) negative, 3) somewhat positive, 4) positive, or 5) very positive.
Observational Effects
To compare the perceived relevance, feasibility and effectiveness of the intervention with the observational effects, we used observational data from one single-case study (Damen et al., 2014) and two multiple-case studies (Damen, 2015; Damen et al., 2015a) involving a total of 11 participants with CDB. The previous studies tested the effect of the intervention using 286 video observations with a duration between 10 and 20 min. These video observations were recorded in two conditions: 1) before the intervention began, 2) during the intervention, and for the multiple case-studies also after the intervention. The video material was continuously coded for occurrences of six communication categories (See Table 2 for the operational definition of each category): Dyadic Interaction, Shared Emotion, Referential Communication, Meaning Negotiation, Shared Meaning, and Declarative Communication. Codes were assigned to the video material, in accordance with the operational definitions of each of these categories, using a digital coding sheet. One observer coded all the observations and a second observer independently double coded 20% of the material to check for sufficient inter-rater reliability. The inter-rater reliability was determined by calculating the percentage of agreement for each observation category (Brown and Snell, 1993) and ranged between 80 and 100%.
TABLE 2 | Observation categories and corresponding items in two subscales of the Social Validity Scale.
[image: Table 2]The observation categories were derived from Trevarthen’s theory concerning the development of communication behaviors in three subsequent layers of intersubjective development. Innate intersubjectivity is described as “an awareness specifically receptive to subjective states in other persons” (Trevarthen and Aitken, 2001, p. 4). The Dyadic Interaction and Shared Emotion categories were based on the description of the first layer of intersubjective development, which develops between 0 and 9 months in typical children and is characterized by the child’s awareness of the other. The Referential Communication, Shared Meaning, and Meaning Negotiation categories were based on descriptions of the second layer of intersubjective development, which usually develops between 9 months and 2 years and is characterized by the child’s awareness of mutuality. The Declarative Communication category was defined according to descriptions of the third layer of intersubjective development, which usually develops between 2 and 6 years and is characterized by narrative self- and other awareness.
Data Analysis
For the analysis of the caregiver ratings of the relevance of the HQC intervention, we calculated the mean score and standard deviation for three selected statements about the intervention and calculated if there were significant differences between the scores, using the Wilcoxon signed-rank test. Mean scores and standard deviations were also calculated for the SVS subscales “subjective evaluation” and “feasibility.” Subsequently, we calculated the mean score and standard deviation for each item in those subscales that matched the observed communication categories and the significance of differences between the scores. We selected specific items from the Feasibility and Subjective Effectiveness subscales that corresponded with the operational definitions of the observation categories that were a target in the intervention (see Table 2 for the items used for each observation category). For two observation categories, Referential Communication and Declarative Communication, none of the items fully matched the operational definition and therefore items were selected that concerned communication aspects relevant to these communication categories. However, none of the items in the Subjective Evaluation subscale matched the Declarative Communication category, which implicates that the subjective evaluation of the effectiveness of the intervention for this category was not assessed.
For the analysis of the observational effects, we calculated effect sizes for the difference between the baseline phase and the combined intervention phases for all cases. We only analyzed communication categories that were a target in the intervention for the individual cases. This way of analyzing was different compared to our previous studies, in which we considered for all communication categories if there were medium or large effect sizes for each of the participants with deafblindness, when comparing the baseline with each of the other phases: the first intervention phase, the second intervention phase and, for ten of 11 cases, a follow-up phase.
The effect sizes were the results of a comparison of the observational data points gathered during the two intervention phases with the data points gathered during the baseline phase, using the nonoverlapping of all pairs technique (NAP; Parker and Vannest, 2009). In the NAP technique, each data point of a non-intervention phase is compared to each data point of an intervention phase and the percentage overlap is calculated. An overlap of 0–65% implies no or only a small positive effect which is not significant, an overlap of 66–92% implies a medium positive effect, and an overlap of 93–100% implies a large effect.
To answer our questions on the relation between observational effectiveness and the perceived effectiveness, relevance and feasibility of the intervention, we calculated the Spearman correlation for the observational effects and each of the social validity scores on the level of the single communication categories. For the analysis of the association between the observational effects and the feasibility ratings, the combined mean scores of the three items from the SVS scale that concerned the rated relevance of the interventions was used.
RESULTS
Caregivers’ Opinions About the HQC Intervention
Relevance
The caregivers’ mean scores on the statements about the relevance of the HQC intervention revealed that they had positive opinions about the intervention’s focus, which concerns communication support for caregivers. They also had positive opinions about the two elements of the intervention procedure: receiving communication coaching and using their video recordings, However, there were differences between the statements: while communication support and coaching were generally considered to be ‘a very good idea’ (M = 4.88, SD = 0.33; M = 4.92, SD = 0.28), the use of video recording was only considered to be a “good idea” (M = 3.88; SD = 0.70). The rating of the use of video recording as an idea, was significantly lower compared to the rating of the other statements (Table 3).
TABLE 3 | Scores on the three items of the Social Validity Scale about the relevance of the interventiona.
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The results on the Feasibility subscale in Table 4 show that the caregivers thought the intervention was feasible overall. This was similar for the items on the SVS scale that represented the observed communication categories, except for the Dyadic Interaction category. The caregivers more often thought this category was easy to carry out. The lowest ratings were given to Shared Emotion. There was more variation in the feasibility ratings then in the subjective evaluation ratings. The standard deviations revealed that 68% of the mean feasibility ratings and the ratings for Shared Emotion, Shared Meaning, and Declarative Communication varied between difficult, feasible, and easy. A significant higher feasibility was rated for Dyadic Interaction and Referential communication and a significant lower feasibility for Shared Emotion.
TABLE 4 | Scores on the Feasibility and the Subjective Effectiveness subscales of the Social Validity Scalea.
[image: Table 4]Perceived Effectiveness
The ratings on the Subjective Evaluation subscale reveal that caregivers generally rated the HQC intervention as having a positive effect (see Table 4), with an overall mean score of 3.83 on the 5-point Likert Scale. Similar positive ratings were given for the single items that represented the communication categories. The ratings varied between 4.08 for Dyadic Interaction and 3.60 for Shared Emotion. The standard deviations (SD = 0.28–0.70) were all below 1 and thus show that there was little variation in the ratings. A significant higher effectiveness was rated for Dyadic Interaction and a significant lower effectiveness for Shared Emotion.
Observational Effects
Table 5 shows the effect sizes found with the NAP method for the differences between the baseline phase and the combined intervention phases for the communication categories that were a target in the intervention on the level of individual cases. In case Vincent, a large effect was found of the intervention on declarative communication. For Vincent, and five other cases medium effects were found in one or more communication categories. For the other five cases, small effects were found on at least one of the communication categories.
TABLE 5 | Effect sizes of targeted communication categories, based on a comparison between the combined intervention phases and the baseline phase.
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No correspondence was found between the caregivers’ opinions about the relevance of the HQC intervention and the observational effects. Caregivers thought it was either a good or a very good idea to carry out the intervention and their positivity toward the intervention was not associated with the effect size. This was confirmed by the very weak correlation between the rated relevance and the effect sizes (rsp(25) = 0.063, p = 0.515).
Correspondence Between the Perceived Feasibility and Observational Effects of the Intervention
No correspondence was found between the feasibility of the communication categories and the observational effects. Caregivers with clients for whom no effect, or a small, moderate, or large effect size was observed for individual communication categories rated these categories as difficult, feasible, or very easy. A very weak negative correlation was found between the two variables (rsp(25) = -0.013, p = 0.892).
Correspondence Between the Perceived Effectiveness and Observational Effects of the Intervention
A significant, but weak negative correspondence was found between perceived effects and observational effects (rsp(25) = −0.219, p = 0.029). The majority of communication partners had rated that the intervention was effective on the targeted communication categories for their clients, or somewhat effective, and this concerned participants for whom no, small or moderate effects in these categories were observed.
DISCUSSION
The analysis of the social validity outcomes in this study revealed that caregivers of individuals with CDB consider the HQC intervention to be a relevant intervention. The data show that caregivers in this study were very positive about receiving a communication intervention, which is in line with studies that report a need for communication support among caregivers of individuals with deafblindness (Janssen et al., 2003; Janssen et al., 2004; Correa-Torres, 2008).
All the participants in our study rated the use of communication support for caregivers of deafblindness and the use of a communication coach as very good ideas on the Social Validity Scale. Although they also considered the recording of their interactions with the participant with deafblindness on video to be “a good idea,” they valued this characteristic of the intervention procedure significantly less than the use of communication support and coaching. This could mean that the caregivers were relatively less motivated for this part of the intervention procedure.
Motivational challenges related to the use of video recordings were also found by Coleman (2000), in a meta-analysis of studies that used video recordings to analyze the interactions between patients and their physician. The use of video recordings did not necessarily alter the behaviors of patients and their physicians who participated in these studies, but it did affect the composition of the study sample. The use of video recordings was a reason for a group of patients to refrain from participating in the research, particularly patients who were embarrassed about their medical problems or were younger (Coleman, 2000).
A recent study by Colliers et al. (2019) about general practitioners’ perceptions about being video recorded during patient interactions found that they had several “mental barriers.” In order for them to agree to participate in such video recordings, conditions needed to be met that mostly relate to “feeling safe, protecting the patient and handling the data carefully” (Colliers et al., 2019, p. 9).
Caregivers rated the HQC intervention on the subscale Subjective effectiveness of the Social Validity Scale as having a positive effect in general. The effectiveness of this intervention was rated highest for the Dyadic Interaction category, which was operationalized in the SVS as the ability of the caregiver to confirm the signals of the individual with deafblindness. The effect was rated lowest for Shared Emotion and this difference was statistically significant when compared with the ratings for Dyadic Interaction and Shared Meaning.
Differences Between Communication Categories
In general, caregivers rated the HQC intervention as feasible on the Feasibility subscale of the Social Validity Scale. However, the data show that there may have been differences between the perceived feasibility of the communication categories. Both Dyadic Interaction and Referential Communication were rated as significantly easier to carry out and Shared Emotion was rated as significantly more difficult to carry out. The lower feasibility rating for Shared Emotion is in line with a study by Martens et al. (2014a) that focused on supporting caregivers of individuals with deafblindness in affective attunement and the sharing of positive and negative emotions. Caregivers in that study reported difficulties with sharing negative emotions and with combining affective attunement and stimulating meaning making in interactions with an individual with CDB (Martens, et al., 2014a). The HQC intervention specifically focuses on meaning making by supporting the caregiver in stimulating the exchange, negotiating and sharing meanings in the second phase of the intervention. The focus on what the individual with deafblindness wanted to express in this phase could have made it more difficult for the caregivers to also attune their behaviors to the participants’ emotions.
Correspondence Between Social Validity Results and Observational Effects
In our study, we found no significant correspondence between the rated relevance, feasibility, of the intervention and the observational effects on the level of the single communication categories for the individual participants, and a significant but weak negative correspondence between perceived and observational effects. Opinions about the intervention’s relevance were quite positive and the overall opinion was that the intervention was feasible and effective, which reveals that there was little variation in the ratings, a phenomenon known as “a restriction-of-range in the data.” We do not know if more variation in the stance toward the intervention would have affected the observed effects.
For the group of caregivers as a whole, we found some similarities between the rated feasibility and rated effects. They rated supporting Dyadic Interaction with the participant with CDB as relatively more feasible (M = 3.52) and they saw the intervention as relatively more effective for this communication category (M = 4.08). However, supporting the participant with CDB in Sharing Emotions was rated as relatively less feasible and the intervention was seen as less effective for this communication category. This suggests a correspondence between the intervention’s perceived feasibility and its perceived effectiveness, which may have been influenced by the caregivers’ experienced competency in supporting the individual with CDB in developing specific communication aspects. The perceived difficulty with Sharing Emotions could be explained by the focus on stimulating the negotiation, exchange and sharing of meanings in the intervention and is in line with findings from Martens et al. (2014a). The low complexity of the work on Dyadic Interaction may be explained by the fact that this communication category develops at the first and most basic layer of intersubjective development, which is characterized by an awareness of the other person. This awareness already manifests itself in typical children at a few weeks old, in the form of attention to the other person, turn taking, and imitation (See Bråten and Trevarthen, 2007).
Implications
An interesting finding is that the caregivers evaluated the feasibility and effectiveness of the intervention differently for individual aspects of communication. A recommendation for practice is therefore to base video-feedback interventions on the individual needs of both the individual with deafblindness and their communication partner, and to monitor those needs during the intervention. According to Janssen and colleagues, communicating with people with CDB is a complex activity (Janssen, Riksen-Walraven, and Van Dijk, 2003). Research by Hartmann (2012) shows that when communication partners experience problems in communicating with a person with CDB, they can experience a lack of self-efficacy. Self-efficacy refers to the extent in which a person feels competent in successfully completing a task (Bandura, 1997). A recommendation for communication coaches is to ask the caregivers to indicate their self-efficacy in specific communication aspects before starting their intervention. The focus in video-feedback interventions is often on the communication skills of the individual with CDB. We recommend that the focus of such interventions is on those communication skills of which the caregivers feels that he is less competent in stimulating them. During the intervention period, the communication coach could then focus on those aspects and could check whether the self-efficacy of the caregiver improves.
The indications of specific difficulties with finding effective ways to share emotions with individuals with deafblindness has implications for the implementation of the HQC intervention. This finding means that the communication coach needs to consider whether communication partners have specific questions about the sharing of emotions and if they need additional support to support them in this (e.g., in the form of modeling or coaching on the job).
Limitations
This study had several limitations. First, the sample was small (N = 25) and there was little variation in the data. Both the perceived relevance and perceived effectiveness were high. Furthermore, the observational data revealed the effectiveness of the intervention for all participants on multiple communication categories, limiting the opportunity for variation in effectiveness to covary with perceptions of social validity.
Also, some of the participating caregivers did not fill out the questionnaire. Although a 74% response rate is usually considered to be sufficient for surveys (see Fincham, 2008) and caregivers for each participant with deafblindness were involved in the study, the caregivers who did not fill out the questionnaire could have had different opinions than those who did. Furthermore, there were caregivers involved in the lives of the participants with deafblindness that did not participate in the intervention but could have been involved in the social validity assessment.
The communication coaches who carried out the intervention were not asked how they valued it. Schwartz and Baer (1991) recommend not only involving the direct consumers of an intervention in the social validity assessment, but also other people who are potentially affected by the intervention.
In addition, based on the use of purposeful sampling in this study and the previously described impact that the use of video recordings can have on the willingness to participate in research (see Coleman, 2000; Colliers et al., 2019), there is a high chance that the selection of the study sample was biased.
The social validity of the study was evaluated in only one way (i.e., by means of a social validity questionnaire) and only after the intervention. According to Hurley (2012), social validity assessment can be done with multiple and various types of instruments including interviews, focus groups, surveys, and video observations. In contrast with the social validity assessment of effects, the assessment of goals and procedures can already be performed at the beginning and during the intervention (Hurley, 2012). Because we only assessed caregivers’ perceptions of the relevance of the HQC intervention after the intervention, their experiences with the intervention could have influenced their ratings of its relevance.
Finally, the operationalization of communication aspects in the coding system and the questionnaire did not always match. This complicates the comparison of the social validity results with the observed effects.
Strength of the Study
The innovative part of this study is that the observational effects of an intervention were compared to the subjective evaluation of that intervention for single participants and on the level of specific communication categories that were selected to intervene on. Such a procedure is rare in effect studies in our field. The comparison of the ratings for the individual communication categories revealed that caregivers differentiated between the communication categories with respect to their feasibility and the extent to which they changed as a result of the intervention. This differentiation suggests that the caregivers’ social validity ratings did not only reflect socially desirable answers, which is a concern some researchers have about social validity assessment (see Garfinkle and Schwartz, 2002). The ratings on the SVS also provided additional information about the clinical value of the intervention that would not have been found if we had only gathered observational data. Although more research is needed to confirm the reliability of our findings, the fact that the caregivers were very positive about the use of a communication coach and less positive about the recording of their interactions on video is an interesting finding, as are their high feasibility and effect ratings for Dyadic Interaction and lower ratings for Shared Emotion.
Future Studies
A recommendation for measuring the social validity of an intervention is to use a more diverse and larger sample. A possible solution is to not only involve the direct consumers, but also other people who are affected by the treatment. In the case of people with multiple disabilities, it is often impossible to ask them to rate the effects of interventions. However, involving as many people as possible who are part of the participant’s life can enhance the validity of social validity assessment. Furthermore, we recommend using a questionnaire together with other social validity instruments, such as interviews, focus groups, or group video analysis. Finally, we recommend creating more than one test moment to provide more insight into how quickly intervention targets are achieved.
CONCLUSION
This study showed that having a communication coach provide video feedback communication support is highly relevant for caregivers of individuals with deafblindness. The observational effects and the social validity results both revealed that the intervention positively changed caregivers’ communication with the participants. However, there was only a weak negative correlation between the observational effects of the intervention and the perceived effects, when we considered the individual communication categories on the level of single cases. There was also no relation found between the observational effects and the rated relevance and feasibility of the intervention. What we did find, was a relation between the rated feasibility and perceived effectiveness of individual communication categories. Dyadic Interaction was considered easier to support in individuals with CDB and was seen as more positively affected by the intervention. Shared Emotion was considered more difficult to support and was seen as less positively affected by the intervention. This suggests that caregivers based their ratings of the effectiveness of the intervention for individual communication aspects on how competent they felt in supporting individuals with congenital deafblindness in developing these aspects. An interesting finding is also that caregivers were slightly less convinced about the use of video recording in the intervention than about the idea of communication coaching. Their hesitation could be influenced by the fact that watching yourself on video can be uncomfortable. The idea behind video-feedback interventions is that the caregiver is empowered by watching good examples of their interactions on video, which contributes to self-management (see Damen et al., 2020). The coaches in our study were trained and supervised in the use of strategies to activate and empower caregivers. We cannot emphasize enough that future video-feedback interventions should always be carried out by a trained coach.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
The studies involving human participants were reviewed and approved by the Ethical Board of Bartimeus, the Netherlands. The patients/participants provided their written informed consent to participate in this study.
AUTHOR CONTRIBUTIONS
SD, CS, and MJ designed the study. SD carried out the study and analyzed the data. CS gave methodological support. SD wrote the first draft. SD, CS, MJ, and WR participated in revising the first, second, and third drafts. The fourth draft was submitted for publication.
FUNDING
The research undertaken was funded by ZonMW, grant 94308004.
ACKNOWLEDGMENTS
We thank the ZonMW/InZicht foundation for funding our research on the effects of the HQC intervention for individuals with CDB. We thank the caregivers for sharing their evaluation of the intervention by filling in the SVS.
REFERENCES
 American Psychological Association (2020). Guidelines for assessment of and intervention with persons with disabilities. Available at: https://www.apa.org/pi/disability/resources/assessment-disabilities (AccessedFebruary23, 2020). 
 Ask Larsen, F., and Damen, S. (2014). Definitions of deafblindness and congenital deafblindness. Res. Dev. Disabil. 35 (10), 2568–2576. doi:10.1016/j.ridd.2014.05.029
 Bråten, S., and Trevarthen, C. (2007). “Prologue: from infant intersubjectivity and participant movements to simulation and conversation in cultural common sense,” in In on being moved: from mirror neurons to empathy ed . 2nd Edn. Editor S. Bråten (Amsterdam, Netherlands: John Benjamins), 21–34. 
 Brown, F., and Snell, M. E. (1993). “Measurement, analysis and evaluation,” in Instruction for students with severe disabilities ed . 2nd Edn. Editor M. E. Snell (New York: Macmillan), 152–183. 
 Coleman, T. (2000). Using video-recorded consultations for research in primary care: advantages and limitations. Fam. Pract. 17 (5), 422–427. doi:10.1093/fampra/17.5.422
 Colliers, A., Coenen, S., Remmen, R., Philips, H., and Anthierens, S. (2019). Looking inside the out-of-hours primary care consultation: general practitioners' and researchers' experiences of using video observations as a method. Int. J. Qual. Methods 18, 1609406919879341. doi:10.1177/1609406919879341
 Constantino, M. J., Ametrano, R. M., and Greenberg, R. P. (2012). Clinician interventions and participant characteristics that foster adaptive patient expectations for psychotherapy and psychotherapeutic change. Psychotherapy 49 (4), 557–69. doi:10.1037/a0029440
 Cook, b., Buysse, V., Klinger, J., Landrum, T., and McWilliam, R. (2014). Council for exceptional children: standards for evidence-based practices in special education. Except. Child. 46 (6), 206–212. 
 Correa-Torres, S. M. (2008). The nature of the social experiences of students with deaf-blindness who are educated in inclusive settings. J. Vis. Impair. Blind. 102 (5), 272–283. doi:10.1177/0145482X0810200503
 Daamen, W. (2013). Wat werkt bij het implementeren van jeugdinterventies? [What works when implementing youth interventions? Utrecht, Netherlands: NIZW Jeugd.
 Damen, S., Janssen, M. J., Huisman, M., Ruijssenaars, W. A., and Schuengel, C. (2014). Stimulating intersubjective communication in an adult with deafblindness: a single-case experiment. J. Deaf Stud. Deaf Educ. 19 (3), 366–384. doi:10.1093/deafed/enu006
 Damen, S., Janssen, M. J., Ruijssenaars, W. A., and Schuengel, C. (2015b). Intersubjectivity effects of the high-quality communication intervention in people with deafblindness. J. Deaf Stud. Deaf Educ. 20 (2), 191–201. doi:10.1093/deafed/env001
 Damen, S., Kef, S., Worm, M., Janssen, M. J., and Schuengel, C. (2011). Effects of video-feedback interaction training for professional caregivers of children and adults with visual and intellectual disabilities. J. Intellect. Disabil. Res. 55 (6), 581–595. doi:10.1111/j.1365-2788.2011.01414.x
 Damen, S. (2015). A matter of meaning. The effect of partner support on the intersubjective behaviors of individuals with congenital deafblindness. Dissertation. ‘s Hertogenbosch: BOXPress. 
 Damen, S., Janssen, M. J., Ruijssenaars, W. A. J. J. M., and Schuengel, C. (2015a). Communication between children with deafness, blindness and deafblindness and their social partners: an intersubjective developmental perspective. Int. J. Disabil. Dev. Educ. 62 (2), 215–243. doi:10.1080/1034912X.2014.998177
 Damen, S., Prain, M., and Martens, M. (2020). Video feedback interventions for communication partners of individuals with congenital deafblindness: a systematic review. J. Deaf. Stud. Deaf. Educ. 6, 5–44. doi:10.21827/jdbsc.6.36191
 Dammeyer, J. (2012). Identification of congenital deafblindness. Br. J. Vis. Impair. 30, 101–107. doi:10.1177/0264619612443882
 Fincham, J. (2008). Response rates and responsiveness for surveys, standards, and the journal. Am. J. Pharmaceut. Educ. 72 (2), 43. doi:10.5688/aj720243
 Fukkink, R. G. (2008). Video feedback in windscreen: a meta-analysis of family programs. Clin. Psychol. Rev. 28 (6), 904–16. doi:10.1016/j.cpr.2008.01.003
 Garfinkle, A. N., and Schwartz, I. S. (2002). Peer imitation. Top. Early Child. Spec. Educ. 22 (1), 26–38. doi:10.1177/027112140202200103
 Groeneveld, M. G., Vermeer, H. J., van IJzendoorn, M. H., and Linting, M. (2011). Enhancing home-based child care quality through video-feedback intervention: a randomized controlled trial. J. Fam. Psychol. 25 (1), 86–96. doi:10.1037/a0022451
 Hartmann, E. (2012). A scale to measure teachers' self-efficacy in deaf-blindness education. J. Vis. Impair. Blind. (JVIB) 106 (11), 728–738. doi:10.1177/0145482x1210601103
 Hurley, J. J. (2012). Social validity assessment in social competence interventions for preschool children. Top. Early Child. Spec. Educ. 32 (3), 164–174. doi:10.1177/0271121412440186
 Janssen, H., and Damen, S. (2018). Communicatiecoaching: een effectieve vorm van professionaliseren in onderwijs en zorg aan personen met doofblindheid [Communication coaching: an effective form of professionalization in education and care for people with deafblindness]. Orthopedagogiek: Onderzoek en Praktijk 57 (3–6), 100–108. 
 Janssen, M. J., Riksen-Walraven, J. M., and Van Dijk, J. P. M. (2006). Applying the diagnostic intervention model for fostering harmonious interactions between deaf-blind children and their educators: a case study. J. Vis. Impair. Blind. (JVIB) 100 (2), 91–105. doi:10.1177/0145482X0610000204
 Janssen, M. J., Riksen-Walraven, J. M., and Van Dijk, J. P. M. (2003). Contact: effects of an intervention program to foster harmonious interactions between deaf-blind children and their educators. J. Vis. Impair. Blind. (JVIB) 97 (4), 215–229. doi:10.1177/0145482X0309700403
 Janssen, M. J., Riksen-Walraven, J. M., and Van Dijk, J. P. M. (2004). Enhancing the interactive competence of deafblind children: do intervention effects endure?J. Dev. Phys. Disabil. 16 (1), 73–94. doi:10.1023/B:JODD.0000010040.54094.0f
 Janssen, M. J., Riksen-Walraven, J. M., and van Dijk, J. P. M. (2002). Enhancing the quality of interaction between deafblind children and their educators. J. Dev. Phys. Disabil. 14 (1), 87–109. doi:10.1023/a:1013583312920
 Janssen, M. J., Riksen-Walraven, J. M., van Dijk, J. P. M., Huisman, M., and Ruijssenaars, W. A. J. J. M. (2011). Fostering harmonious interactions in a boy with congenital deaf-blindness: a single-case study. J. Vis. Impair. Blind. (JVIB) 105 (9), 560–572. doi:10.1177/0145482X110500907
 Janssen, M. J., Riksen-Walraven, J. M., Van Dijk, J. P. M., Ruijssenaars, W. A. J. J. M., and Vlaskamp, C. (2007). Team interaction coaching with educators of adolescents who are deaf-blind: applying the Diagnostic Intervention Model. J. Vis. Impair. Blind. (JVIB) 101 (11), 677–689. doi:10.1177/0145482X0710101102
 Kazdin, A. E. (1977). Assessing the clinical or applied importance of behavior change through social validation. Behav. Modif. 1 (4), 427–452. doi:10.1177/014544557714001
 Kazdin, A. E. (1982). Single-case research designs: methods for clinical and applied settings. New York, NY: Oxford University Press.
 Martens, M. A. W., Janssen, M., Ruijssenaars, W. A. J. J. M., Huisman, M., and Riksen-Walraven, J. (2017). Fostering emotion expression and affective involvement with communication partners in people with congenital deafblindness and intellectual disabilities. J. Appl. Res. Intellect. Disabil. 30 (5), 872–884. doi:10.1111/jar.12279
 Martens, M. A. W., Janssen, M. J., Ruijssenaars, W. A. J. J. M., Huisman, M., and Riksen-Walraven, J. M. (2014b). Applying the intervention model for fostering affective involvement with persons who are congenitally deafblind: an effect study. J. Vis. Impair. Blind. (JVIB) 108 (5), 399–413. doi:10.1177/0145482x1410800505
 Martens, M. A. W., Janssen, M. J., Ruijssenaars, W. A. J. J. M., Huisman, M., and Riksen-Walraven, J. M. (2014a). Intervening on affective involvement and expression of emotions in an adult with congenital deafblindness. Commun. Disord. Q. 36 (1), 12–20. doi:10.1177/1525740114526926
 McClintock, A. S., Anderson, T., and Petrarca, A. (2015). Treatment expectations, alliance, session positivity, and outcome: an investigation of a three-path mediation model. J. Clin. Psychol. 71 (1), 41–49. doi:10.1002/jclp.22119
 Parker, R. I., and Vannest, K. (2009). An improved effect size for single-case research: nonoverlap of all pairs. Behav. Ther. 40 (4), 357–367. doi:10.1016/j.beth.2008.10.006
 Schwartz, I. S., and Baer, D. M. (1991). Social validity assessments: is current practice state of the art?J. Appl. Behav. Anal. 24 (2), 189–204. doi:10.1901/jaba.1991.24-189
 Seys, D. M. (1987). Kwaliteit van zorg: zorg voor kwaliteit. Analyse en beïnvloeding van frequentie en kwaliteit van bewoner gerichte zorguitvoering door groepsleid(st)ers in de residentiële zwakzinnigenzorg [Quality of care: care for quality. analysis and modification of frequency and quality of client-guided care by residential staff]. [Dissertation]. Nijmegen, Netherlands: Radboud University. 
 Singer, G. H. S., Agran, M., and Spooner, F. (2017). Evidence-based and values-based practices for people with severe disabilities. Res. Pract. Persons Severe Disabil. 42 (1), 62–72. doi:10.1177/1540796916684877
 Strain, P. S., and Dunlap, G. (2012). Lessons learned about the utility of social validity. Educ. Treat. Child. 35 (2), 183–200. doi:10.1353/etc.2012.0007
 Trevarthen, C., and Aitken, K. J. (2001). Infant intersubjectivity: research, theory, and clinical applications. J. Child. Psychol. Psychiatry 42 (1), 3–48. doi:10.1111/1469-7610.00701
 Zijlstra, H. P. (2003). Dansen met olifanten: een onderzoek naar de implementatie van het opvoedingsprogramma in de zorg voor mensen met ernstige meervoudige beperkingen [Dancing with elephants: a study on the implementation of personal support plans in the care of people with severe multiple disabilities. [Dissertation]. Groningen, Netherlands: University of Groningen. 
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2021 Damen, Schuengel, Ruijssenaars and Janssen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


[image: image]


OPS/images/feduc-05-579129/feduc-05-579129-t001.jpg
Denotational ~ Metaphor
inventory
1 (Domestic) Love of animals
animals Responsibilty
Mindfulness
Respect
2 1 Self I'm me.

Participants self-defining memory

Janosch's emotional relationship with (domestic) animals is
caring, characterized by solidarity and reciprocity: “ ik to take
care of animals. (... | don't ke to force animais to do anything.”
“I feel s0 connected to the horse.” 'l have the feeling that this s
not only fun for me, but afso for the horse.”

In addition, Janosch describes himself as a human being and
existentially dependent on animals: “They make you mentally
healthy and somehow make the world beautiful. | mean, they
polinate the flowers, so we need bees to do that. We just need.
it

Janosch sees the reason for his relationship to animels in
childhood: */ always liked to play with them and | always liked
to ride.”

His father as a horse owner is a role model when it comes to
owning animals: “My father has horses, for example. | would like
to have a horse at some point "

Janosch describes himself today as “self-confident,
independent, helpful, tolerant (...), fond of animals” combined
with the desire for the constancy of these characteristics
independently of others out of complacency: “ know who | am. |
found my own way and that's why | took the picture because
want to be the way | am.”

The development of these characteristics goes back to bullying
experiences: "Of course, in the past it was (... that | was
buliied (...) and that I (...) wasn't (...) completely happy was.”

By changing schools with a separation from an explicit bully,
“experience,” “the bulying” itself, “also the teachers in Essen”
and “the friends” Janosch today “simply has more serenity” and
a “thicker skin”

Complementary

Janosch projects his feelings onto the pet, because,
according to Borgards (2012), animals “can also
appear as projection surfaces for human ideas: the
animal is what humans make of , its the product (...
of its imaginations (...}, its human representations.”
“Psychologically healthy": compensation for bulying
experiences in animal relationships?

family!
—Request: prospective 1.2

«Wish: “l would like to stay the way | am. | don’t want
to change just because others influence me.”
(Prospective |)

<« Identity-relevant social resources: friends, teachers;
cultural resource: new school





OPS/images/feduc-05-579129/feduc-05-579129-t002.jpg
The Cultural ‘Shared Space’ of Manga/Anime

The Cultural ‘Shared Space’ of Manga/Anime

Social network, friends, friendship, reliability of friendship, helpfulness,
community (identity project), tolerance, hobby, fan culture, social resource
recognition, creative writing, analog/digital, role play experimentation, (identity
project), extroversion, interaction with hearing people, love/emotions, ramen

Hearing culture Deaf culture






OPS/images/fpsyg-11-573154/cross.jpg
3,

i





OPS/images/fpsyg-11-573154/fpsyg-11-573154-g001.jpg
The interpreter chooses to walk very close to the guide and the altar. The deafblind does not
see the altar, but being close to it, the interpreter leads his hands to reach the altar’s stone
top. The deafblind immediately starts to move both his hands over the stone top of the altar
and then down to its front. The deafblind seeks for the interpreter’s hands, and by taking his
hand, she soon leads him to the front of the altar, before she continues her description.
With both her hands she forms the first letter in the word “picture.” From this single letter
handshape, she moves both her hands into the sign PICTURE. The interpreter goes on to
fingerspell the whole word P-I-C-T-U-R-E with a two-handed alphabet. Then she leads her
own and the deafblind’s hand toward the altar’s picture, which is located next to them.
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Primary layer behaviors Secondary layer behaviors Tertiary layer behaviors

Affective involvement  Imitation Mutual Turn-taking Joint Naming Symbolic  Perspective
attention attention objects communication  taking
Dyad 1 1.4 -2 11 1.7 1563 7.7 X X
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Health-related quality of life five dimensions

Physical wellbeing n = 9
Psychological wellbeing n = 10
Family and Free Time n = 11
Social support and friends n = 11
School and learning n = 12
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Communication and interaction

Signs/words

Multimodal variations

01:1 (The interpreter walks closely toward the guide, who stands Moving close to the guide; bodily orientation; eye
in the center point of the cathedral holding a cross model contact with the guide
and looking toward them)

02:1 Here there is something (the sign SHOW is made toward HERE NOW SHOW Tactile signing; bodily orientation; variation in
the guide, and hands lead in the signing space toward her) signing space

03: Guide (Comes close to DB1 and lays the small cross in the Awareness by proximity; presenting artifacts
person’s palm)

04: DB1 (Holding and touching the shape of the cross in his hands) The tactile orientation of artifact

05:1 (Points to the middle part of the cross model with her index Pointing; hand guiding
finger, then takes DB1’s index finger and guides it to the
middle part of the model)

06: DB1 [Follows the interpreter’s hand-guided movement (explores Interaction through movements; tactile exploration
the pearl in the center of the model)] by touch

07: Guide We are now where there is a pearl on the model. (Talking) Talking

08: 1 ([Tapping several times on DB1’s finger, now placed in the Haptic response signal
middle of the cross movements))

09: Guide (The guide gets the model back from DB1) (Talking) Orientation; action

10: 1 This area is here. AREA HERE Tactile signing

IN-THE-MIDDLE

11: DB1 Yes, this spot here. THIS SPOT YES Signing; nodding; voice

12:1 Just in the middle. M-I-D-D-L-E HERE tactile fingerspelling; tactile signing

13:1 (Looking up to the ceiling) Bodily movement and head movements tilting

upward
14:1 Up here. POINTING UP Pointing (pointing with index finger high up in
signing space)
15:1 The chandelier. FORM-OF-OBJECT- Gesturing/signing the form with one hand
HIGH-UP

16: 1 We see high up a huge chandelier. LOOK CHANDELIER Signing with both hands

17:1 ¢-h-a-n-[d] (fingerspelling) C-H-A-N-[D] Tactile fingerspelling; two-handed alphabet

18: DB1 (DB interrupts the fingerspelling) [How far] up is it, is it [MUCH] HOW MANY Signing; turn taking — letting go of physical contact
many meters? METERS UP? with the interpreter’s hands

19:1 (Moving her body slightly toward the guide and translate (Talking) Orientation; keeping hands still in upper signing

DB1’s question) How many meters is it up to the roof?

space waiting for a response; upper body oriented
toward the guide
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01
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The interpreter takes the deafblind’s
hand and lightly taps their hands on
the front of the altar

With both hands, she forms the first
letter of the word “picture” *

From the handshape of forming the
single letter -~ moving both hands
into the sign PICTURE *

Continues to fingerspell, letter by
letter, the whole word
P--C-TU-R-E

The interpreter leads her own and
the deafblind’s hand toward the
altar's picture, located next to them

(The deafbiind person on the left,
interpreter in the middle, guide in
red robe to the right)

*(In TNTS, done with two-handed
alphabet “B")

“The sign for PICTURE is done with
both hands outlining a square - an
iconic manual form that refers to
several different objects and signs
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In his hand, the deafblind man holds a cross that represents the shape of the cruciform cathedrat,
touching it and moving his fingers to feel its center point (representing the place they have reached
on their tour), while the interpreter simultaneously taps onto his fingers (touching the cross’s center
point) with several light but distinct movements. This particular section (Lines 6 and 8 in Table 1)

are marked by hooked brackets, indicating action done at the same time. The timing of the minimal
response signals in line 8 also sets up a verbal input, where the interpreter is describing by signing
AREA HERE IN-THE-MIDDLE (seen in line 10 of the transcript). This is followed by the deafblind giving
a response of understanding by repeating some of the message.
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In Table 1 (line 17) the interpreter starts spelling “chandelier” with a two-handed alphabet while the
deafblind person holds both his hands onto the interpreter’s hands, feeling the letters. After the first
four letters of the word spelled, the deafblind person lets go of the contact with the interpreter’s
hands. The interpreter stops spelling and focuses on the deafblind person’s response (line 18).
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When the interpreter orients her body away from the altar and the crucifix, this orientation
provides an input that may be translated as meaning “we are done here, now we are
focusing on something in another direction.” Then the interpreter starts walking, and the
deafblind person, holding on to the interpreter’s arm, receives information that may be
translated as “and now we continue to walk in this direction.” When the interpreter stops
walking, this provides information that “something is in front of us.” By lowering her elbow,
the interpreter mediates information to the deafblind by holding on to her hand. This bodily
information gives a signal of orientation compared to “lower surface ahead” or “stairs going
down.” This signal the interpreter makes — lowering her hand with a distinct downward
movement of her arm and shoulder — is a standard mobility signal for the blind and
deafblind. There are a few steps down and no handrail to support the guiding. Lightly
tapping the deafblind’s hand for each downward step signals “further movements down” or
“further steps down.” After the last step, the interpreter makes a distinct stop, a move that
may be translated as “now we have finished the downward steps.” They have reached the
cathedral’s central area and walk up to the guide, who is waiting for them. The speed of
their walking slows down then they come closer to the guide, before they stop in proximity
to her. The interpreter raises her hands and starts interpreting.
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Walking toward the cathedral, the interpreters stop at the space leading up to the
cathedral’s iconic facade, where the group waits for the tour guide. They are standing at a
place with many visual inputs, and the interpreter is the one who chooses where to start and
how to form the description. One of the interpreters and a deafblind lady are in front of the
cathedral, having stopped at a place chosen by the interpreter. They have their bodies
oriented toward the cathedral’s facade. Choosing this position (facing the cathedral) may be
seen as an intentional action by the interpreter and a signal of where to focus, as an action
signals expectancy that “something is here to be commented on.” Thus, walking toward
something, slowing down and making a stop may be taken as meaning “something ahead of
you makes us stop.” Such interactions are based on a certain amount of prior knowledge and
anticipation, since the action of description starts from their shared knowledge “we are
walking toward the cathedral.”
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It is just outside the cathedral. The guide has welcomed the group, given some information about
the cathedral’s exterior, and invited the group to follow her into the cathedral. While walking toward
the main door, one of the deafblind participants lifts her head and asks, “Is there a smell of
cinnamon here?” The interpreters react to this — not by tapping on the deafblind’s hand as a “yes”
signal in response — but by lifting her head to seek and establishing eye contact with the guide, and
by translating the question to her. And yes, the guide confirms what the deafblind person has
perceived by scent. In the service center next to the cathedral, there is a café, and every morning
they bake the best cinnamon rolls. By this time, they just finished the day’s production, and this
explains the cinnamon smell. The deafblind lady responds with a smile — yes, it does smell delicious.
The nearby group share the guide’s information through their interpreters.
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The deafblind person and the interpreter walk closely toward the guide, and the interpreter

introduces the coming direction for new information like this (From Table 1): “02 I: There is
something here.” She signs, “HERE NOW SHOW,” — where the sign SHOW is done with

direction toward the guide. By tactile signing and by her coordinating of the orientation,
the interpreter makes the deafblind person and the guide ready to meet and share the next
topic to be introduced. This coordination is mediated by attention toward the next section
in the guided tour, as conveyed with movements and bodily orientation toward the coming
topic of focus. The description is not formed as an explicit declaration by signs/words from
the interpreter to the deafblind person but is given in a form preparing the deafblind to be
ready to explore and experience the event. Coming close to each other, the guide and the
deafblind meet in direct contact with their hands.
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Themes

Personal factors

Environmental factors

Codes

Onset/type of
disability (dual
sensory
impairment)

Attitude toward
self and
acceptance of
one’s disability

Products and
technology

Natural
environment

Support and
relationships

Attitudes

Services,
systems, and
policies

Definitions

Statements reflecting the
effect of onset (progressive or
non-progressive) or type of
disability (mild, moderate, or
severe impairment) on
experience or extent of
functioning of older adults
with DSI.

Statements reflecting the
effect of attitude toward self
and acceptance of
impairment on functioning of
older adults with DSI.
Statements reflecting
equipment, products or
technology used by the
participants that influence
experience or extent of
functioning of older adults
with DSI.

Statements reflecting the
influence of natural
environment and
human-made changes to the
environment on experience or
extent of functioning in a
positive or a negative way.

Statements reflecting physical
or emotional support of and
relationships with friends,
family members, colleagues,
neighbors, service providers,
and community members
that influence experience or
extent of functioning of older
adults with DSI.

Statements reflecting positive
or negative attitudes of
friends, family members,
colleagues, neighbors,
service providers, and
community members that
influence experience or extent
of functioning of older adults
with DSI.

Statements reflecting where
programs, administrative
systems, social benefits, or
policies established by the
government or any formal
authorities influence
experience or extent of
functioning of older adults
with DSI.
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Questionnaires Age properties of questionnaires

EQ5-D-L Over 18 years of age
Kidscreen 27 8-18 years
Sense of coherence scale From 11 years of age
Sense of coherence scale children’s version 5-10 years

Family climate From 11 years of age
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Focus group  Location
session

1 South

2 Middle

3 North

Total

DS, direct support staff: TH, therapis

No. of ppt

24

Sex

Female n

21

Male n

w o N o=

Mean age (range)

45.5 (20-55)
43.11(29-70)
50.00 (42-55)
45.92 (29-70)

MBO HBO WO Other

> w w o

Level of education

= e N

1
0
0
1

Mean years of
involvement (range)

20.83 (2-31)
16.11(8-29)
10.64 (1.5-22)
16.10 (1.5-31)

Involvement
DS TH RE
5 2 1
5 3 1
5 2 0
15 7 2

RE, relative; MBO, vocational degree; HBO, university of applied sciences bachelor's degree; WO, university master’s degree.
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Parent with deafblindness Partner to a parent with deafblindness Children

Participants 14 6 18
Age years (mean) 33-57 (46) 38-57 (48) 5-19 (11)2
Women (n) 9 2 14
Hearing loss/deafness 14 3 1
Vision loss 14
Diagnosis that causes Usher syndrome 11
deafblindness Other 3
Time elapsed since diagnosis (range) 2-46 years
First language Spoken language 6 3 7
Visual sign language 6 3 6
Mixed (both spoken and sign language) 2 5
Everyday language Spoken language 5 2 8
Visual sign language 4 3 2
Tactile sign language 1
Mix (both spoken and sign language) 3 1 5
Language for Spoken language 4
communication with Visual sign language 8
parent with Mix (both spoken and sign language) 1
deafblindness (children)
Education (for the University 4 1
children this is their Upper secondary school 7 4 4
everyday activity) Elementary school 1 11
Extension studies (not University) 2 1
Preschool 1
Employment Unemployed 2 1
Employed 5 3
Vocational training 2
Sickness compensation, disability pension 5 2
Employed by the hour 1

aThe age range for the children included in the study differs from the inclusion criteria set. The 5 year old was going to be six later the same year and the 19 year old had
just turned 19 years at the time for data collection.
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Theme

Operationalization of
MPC

Added value of MPC

Partner competencies
for MPC

Subthemes

Involvement of person with CDB

For whom is MPG relevant
Specification of the term “communication”
Social development

Development of self

Development of communication skills
Individual differences

Partner skills

Behavior in MPC setting

MPC with two persons with CDB
Competence acquisition
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Index

15

0,5

Family climate

Closenness Distance

M Parent with deafblindness n=12

Expressiveness

M Parther n=4

i Children n=9

Chaos
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Employer Years

Special Educator (SE) Town 2
Instructional aide Town 2
Speech and Language Pathologist (SLP) Town 2
School psychologist Town 3
General Educator (GE) Town 0
Teacher of the Visually Impaired (TV) County 2
Teacher of the Deatf/Hard of Hearing (TDHH) County 1
Occupational therapist County 5
Physical therapist County 5
Administrator Town 3
Inclusion specialist Town 3
Assistive technology specialist County 1

*Not consistent years of support. Before the start of the school year, this teacher hadn't
served Andy in 2 years.
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Intervention n = 57 Control n =53 Total n = 113* p-Value n

Demographic

Age (bimodal 66.7 (13.4) 66.5 (16.4) 66.3 (14.8) 0.936 110
distribution)

Gender (women) 43 (75.4%) 38 (71.7%) 82 (72.6%) 0.672 110
Relationship with

patient”

- Spouse 27 (50.9%) 26 (53.1%) 53 (50.5%) 0.494 102
- Brother/sister (in law) 2 (3.8%) 1(2.0%) 4 (3.8%)

- Child 18 (34.0%) 12 (24.5%) 32 (30.5%)

- Other 6 (11.3%) 10 (20.4%) 16 (156.2 %)

Living with 29 (52.7%) 28 (54.9%) 57 (562.3%) 0.848 106

DSL-patient* (yes)

*Eight, four, eleven, and seventeen missing values for relationship, living situation and baseline HHDI and CarerQol-7D, respectively.
+Treatment allocation was unknown for three baseline questionnaires, however, the data was included in the ITT-analyses (control group).
SD, standard deviation; DSL, Dual Sensory Loss; HHDI, Hearing Handlicap and Disability Inventory; CarerQol-7D, Care-related Quality of Life - 7 Dimensions questionnaire.
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Baseline 3-months follow-up

Intention-to-treat Intention-to-treat adjusted
Sex/age Health status Sex/age/health
status
n n n A p-Value Effect-size[95% CI] A p-Value A p-Value A p-Value

Primary outcomes
Communication strategies
(CPHI*
- Maladaptive behavior [1-5]*# 4.4 130 4.5 55 4.5 59 0.02 0.76 0.00 [-0.34, 0.34] 0.01 0.92 0.01 0.89 0.01 0.93
- Verbal strategies [1-5]* 2.6 130 2i5 55 27 59 0.17 0.04 0.60 [0.25, 0.95] 0.20 0.04 0.16 0.06 0.16 0.07
- Non-verbal strategies [1-5]%* 3.3 130 3.2 55 3.3 58 0.09 0.53 0.29 [-0.06, 0.63] 0.13 0.48 0.12 0.52 0.13 0.48
Secondary outcomes
Personal adjustment to hearing
loss (CPHI*
- Self acceptance [1-5]** 4.4 130 45 55 45 58 0.02 0.92 —0.05 [-0.39, 0.30] —0.00 0.96 —0.01 0.89 —0.01 0.93
- Acceptance of hearing loss 3.2 130 3.4 55 3.3 58 —0.16 0.22 —0.23 [-0.57, 0.12] —0.16 0.22 -0.18 0.18 -0.18 0.18
[1-5]*
- Stress and withdrawal [1-5]7# 3.3 130 3.4 55 3.4 58 0.01 0.95 —0.01 [-0.35, 0.33] 0.00 0.95 —0.01 0.90 —0.02 0.88
Adjustment to vision loss 23.4 128 2515 55 277 57 —2.21 0.54 0.06 [-0.28, 0.41] —-2.12 0.55 —2.00 0.58 —2.29 0.58
(LVQOL [0-100))*t
Depression (CES-D [0-60))*t 9.8 130 10.0 55 10.1 58 —-0.13 0.85 —0.05 [-0.39, 0.30] —0.08 0.93 —0.62 0.63 —0.51 0.70
Fatigue (FAS [10-50])5* 20.3 128 21.3 55 211 58 0.21 0.95 —0.03 [-0.38, 0.32] 0.00 0.99 —0.45 0.73 0.24 0.81
Loneliness (De Jong Gierveld 2.8 130 3.4 55 27 58 0.64 0.08 0.29 [-0.06, 0.63] 0.67 0.07 0.65 0.12 0.69 0.11
[0-11])¥t
- Emotional loneliness [0-6]*F 18 130 24 55 1.8 58 0.31 0.18 0.20 [-0.15, 0.54] 0.34 0.14 0.32 0.26 0.36 0.21
- Social loneliness [0-5] 110 130 14 55 0.9 58 0.20 0.28 0.30 [-0.05, 0.64] 0.67 0.07 0.22 0.30 0.22 0.37
Communication partners
HHDI - Reactions of others 1:5 100 15 43 1.7 41 0.13 0.02 0.12[-0.27, 0.51] 0.13 0.02 n.a. n.a. n.a. n.a.
[0-30
CarerQol-7D [0-100]* 83.1 93 86.9 37 83.7 T -3.23 015 —0.17 [-0.58, 0.23] -3.16 0.17 n.a. n.a. n.a. n.a.

Bold: Significant treatment effect (o < 0.05).

Data transformations Sx—1, *In6—x), */(x + 1) and SIn(x) were used for analyses and retransformed.

THigher scores indicate more problems.

#| ower scores indicate more problems.

A Difference between groups over time, a negative value means a positive effect for the intervention group.

A negative standardized mean difference means a positive effect size in favor of the intervention group; as SMDs were estimated from crude means and SDs, the direction of the intervention effect may sometimes
deviate from A.

DSL, Dual Sensory Loss; CPHI, Communication Profile of the Hearing Impaired; LVQOL, Low Vision Quality of Life questionnaire; CES-D, Center for Epidemiological Studies — Depression Scale; FAS, Fatigue Assessment
Scale; HHDI, Hearing Handlicap and Disability Inventory; CarerQol-7D, Care-related Quality of Life - 7 Dimensions questionnaire; n.a., not applicable.
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Warm-up questions

Main questions

Wrap-up questions

Do you have more one-on-one conversations in
your daly lfe, o more conversations with
multiple people?

Have you ever had multiparty communication
with a client/student with congenital
deafbiindness? Could you tell us a bit about that?
What do you understand by multiparty
communication?

How can you initiate multiparty communication in
daily practice?

What specific characteristics can be identified
when two clients/students are participating in
multiparty communication?

How important is it for people with congenital
deafblindness to have access to multiparty
communication?

How can you identify the effect of multiparty
communication? Or from your own experience:
where and when have you observed the effect of
multiparty communication?

Considering everything we've discussed today,
what's the most important thing for you?

Is there anything you missed today?
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Primary layer
Affective involvement
Imitation

Mutual attention
Turn-taking

Secondary layer

Joint attention

Naming objects

Tertiary layer

Symbolic communication
Perspective taking

211
389
97.8
96.7

46.7
88.9

189

Baseline recordings

289
37.8
100
100

61.1
90

722
144

3

22
34.4
989
98.9

60
82.2

64.4
1.1

22
289
92.2
889

52.2
889

789
178

Avg

136

97.2

96.1

875

739
16.6

78
422
100
100

14.4
95.6

3.3
20

Follow-up recordings

2

78
389
97.8
97.8

322
94.4

856
20

3

16.7
37.8
97.8
97.8

61.1
87.8

700
222

4

166
522
100
98.9

50
96.7

922
344

Avg

12
428
98.9
98.6

39.4
93.6

853
242

Difference

-1.6
78
17
25

-156
6.1

1.4
86
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Primary layer
Affective involvement
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Mutual attention
Turn-taking
Secondary layer
Joint attention
Narming objects

33
83.3
833

30

Baseline recordings

76.7
76.7

35
17

3

45
433

15
33

17
1F

81.7

nir
8.7

Avg

29
13
M3
713

379
29

17
61.7
61.7

31.7
1.7

Follow-up recordings

2

g
883
833

45
6.7

3

Avg

33
17
76.7
739

42.2
44

Difference

0.4
0.4
5.4
26
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Primary layer
Affective involvement
Imitation

Mutual attention
Turn-taking

Secondary layer

Joint attention

Naming objects

Tertiary layer

Symbolic communication
Perspective taking

33
90
87.8

45.6
344

122

Baseline recordings

2

56
911
94.4

778
30

33

3

14

44

90
95.6

833
422

122

4

33
4.4
87.8
933

789
444

78

Avg

14

44
89.7
92.8

714
37.8

8.9
0

33
922
94.4

789
444

14.4
33

Follow-up recordings

2

14.4
96.7
B3

789
48.9

8.7
[

3

56
87.8
88.9

68.9
50

15.6
56

4

88

64.4
54.4

[

Avg

03
6.4
91.7
o1.7

7238
49.4

1.7
22

Difference

-0.8

11

14
1.6

28
22
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Primary layer
Affective involvement
Imitation

Mutual attention
Turn-taking

Secondary layer

Joint attention

Naming objects

Tertiary layer

Symbolic communication
Perspective taking

14
30.0
98.9
98.9

93.3
63.3

389
0

Baseline recordings

2

44
26.7
9.7
9.6

94.4
55.6

34.4
0

3

11
156
84.4
84.4

778
578

44.4
0

3

4.4
233
91.1
91.1

778
57.8

233
0

Avg

28
23.9
2.8
925

85.8
58.6

0

0
15.6
100
98.9

933
52.2

34.4
0

Follow-up recordings

2

0
15.6
76.7
756

66.7
45.6

378
0

3

44
211
100
100

95.6
67.8

34.4
33

4

Avg

156
17.4
922
915

852
56.2

3586
11

Difference

-13

-65

-06
-1

-06
-34

03
1.1
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Baseline recordings Follow-up recordings Difference

1 2 3 Avg 1 2 3 Avg
Primary layer
Affective involvement 44 17.8 14.4 122 89 20 214 167 45
Imitation 15.6 278 478 30.4 311 389 40 36.7 63
Mutual attention 822 856 100 89.3 989 98.9 98.9 98.9 96
Turn-taking 822 84.4 100 88.9 989 989 989 98.9 10
Secondary layer
Joint attention 56.7 68.9 733 66.3 48.9 478 533 50 ~16.3
Naming objects 733 789 9.3 818 95.6 914 96.7 945 127
Tertiary layer
Symbolic communication 689 514 767 656 833 0 922 885 229

Perspective taking 22 15.6 17.8 1.9 18.9 343 37.8 30.3 185
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Dyad 1 Dyad 2 Dyad3 Dyad 4 Dyad 5 Dyad 6 Dyad 7 Dyad 8

Estimated 8 months 8 months 12-18 months 18-24 months 18-24 months 12-25 months 5 years 8-14 years
developmental age of
the student®
Estimated layer of 1 1-2 1-2 1-2 23 23 3 3
intersubjectivity®
Hearing impairment®  Severe hearing Slight hearing Slight hearing Profoundly deaf in both Siight hearing Slight hearing Moderate hearing ~ Moderate hearing
impairment in one ear, impairment when impairment in both  ears, wears no hearing impairmentin both  impairment when impairment in one ear, impairment in one ear,
moderate in other ear. wearing hearing aids  ears, wears no hearing aids ears, no hearingaid  wearing hearing aids ~ slight in other when  profoundly deaf in other
Wears cochlear aids wearing hearing aids ~ ear
implants in both ears
occasionally
Visual impairment?  Blindin botheyes  Mild visual impairment Bindinbotheyes ~ Blindinoneeye, low  Blindinbotheyes  Blindin one eye, low  Blindin one eye, low  Mild visual impairment
for both eyes vision in other eye visionin othereye  vision in other
Description of Singing songsand  Singing songsand  Welcoming at school,  Welcoming unpacking Planning the afternoon Word learning activities Communicating about Communicating about
communicative exploring toysand  exploring toys singing songs backpack, eating i~ activities and working  and games ‘weekend activities with one topic chosen by
situation quitar pantry on hands and crafts the use of (enlarged) ~ student and one
photos chosen by teacher

“Based on test results of the SON-R (Tellegen and Laros, 2011), the Dutch version of the BSID-Il (Ruiter et al, 2003), and the SCOSD (Ashurst et al, 1985). Since these tests are not specially developed for chiren with congenitel
deaiblinchess, the developmental ages of our participants are estimates.

bBased on school files and the students' educational psychologist.

<Slight hearing impaiment: 26-40 dBHL, Moderate hearing impaiment: 41~60 dBHIL, Severe hearing impaiment, 61-80 dBHL, Profound hearing impaiment/deafness: 81 JBHL and greater (World Health Organization, 2001).
INormal vision: visual acuity 1.0-0.8, Mild visual impairment: 0.63-0.32, Low vision-blindness: 0.3-0.0 (World Health Organization, 2003).
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Narming objects

78
27.8
789
75.6

33.3
233

Baseline recordings

244
87.8
86.7

289
36.7

3

5.6
68.9
68.9

233
89

114
256

78
222

Avg

47
209
814
80.3

233
22.8

6.7
422
91.1

444
31.1

Follow-up recordings

2

22
6.7

789

356
244

3

33
14.4
789
789

422
333

4

12.2
122

80

322
333

Avg

6.1
189
825

82

38.6
305

Difference

14
-2
1.1
17

163
7.7





OPS/images/feduc-05-586122/feduc-05-586122-t004.jpg
Primary layer
Affective involvement
Imitation

Mutual attention
Turn-taking
Secondary layer
Joint attention
Narming objects

17.8
289
98.9
9.7
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15.6

Baseline recordings

2

522
133
100
100

633
18.9

3

15.6
5.6
98.9

A
17.8

Avg

285
15.9
99.3
989

61.1
17.4

289
178
100
100

17.8
20

Follow-up recordings Difference
2 3 4 Avg

156 53.3 289 31.7 32
311 322 30 278 1.9
100 100 100 100 07
100 100 100 100 14
67.8 467 68.9 503 -108
20 22 256 219 45
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2
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Layer of development

Primary layer

Secondary layer

Tertiary layer

Average age in typical development

0-9 months

9-18 months

From 18 months

From 3-4 to 6 years

Characteristic behaviors
(Neonatal) imitation

Mutual attention
Affective involverent
Tum-taking

Joint attention

Naming objects

Symbolic communication

Perspective taking

Description

Imitating other people’s facial expressions and other
movements

Sharing attention to each other or to the shared activty
Sharing positive and negative emotions
Alternating turns in interactions like songs and games

Focusing on an object or sharing it with others outside
the dyadic child-parent interaction

Using and understanding symbols for objects or people
that are directly present

Making and understanding conversations about absent
things and people

Talking about future and past events
Talking about wishes and desires
Discovering deceit (iying and joking)
Adtributing false beliefs to others
Understanding others’ minds and emotions
Exhibiting prosocial behavior

Roleplaying
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Instrument/Scale

Attachment list
ADAMS
Manic/Hyperactive behavior
Depressed mood
Social avoidance
General anxiety
Compulsive behavior
SSS

Changes
Anticipation
Unpleasant
Sensory/Personal
Food related

Positive
Social/Environmental
Rituals

Fears

Life stressors

Few ASD symptoms Many ASD symptoms
(n=28) (n=32)
Mdn Mdn
18.0 24.0
2.0 4.5
2.0 2.5
2.0 5.0
5.0 5.0
2.0 1.5
25.0 26.0
13.0 13.0
19.0 14.5
9.0 9.0
5.0 5.0
11.0 10.5
4.0 3.0
10.5 7.5
9.0 9.5
15.0 12.5

u

260.000

295.000
386.000
288.000
434.000
418.000

438.000
446.000
293.500
420.500
420.000
445.000
360.500
344.000
439.500
362.000

P

0.005™

0.022*
0.353
0.017*
0.835
0.651

0.882
0.976
0.022*
0.682
0.674
0.964
0.170
0.121
0.899
0.201

Effect size r

0.36

0.29

0.31

0.30

0 < 0.05, “p < 0.01.
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Themes Sub-themes

Using oneself Being direct and immediate
Experiencing personal limitations
Building a safe foundation Establishing trust and confidentiality
Acknowledging negative feelings
Alleviating burdens Opening to new perspectives
Facilitating reconciliation with life
Creating inclusive fellowships
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Number of participants

Score on list of n (% of total N = 60) n deafblind (% N = 16)
disturbed attachment

0-8 no disturbed 2 (3.3%) 0
attachment

9-24 possible 38 (63.3%) 10 (62.5%)
disturbed attachment

24+ probable 20 (33.3%) 6 (27.5%)

disturbed attachment
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Number of participants

ADAMS scale Percentile n (% of total n deafblind
rank N = 60) (% of N = 16)
Manic/Hyperactive 9oth—gsth 1(1.6%) 0
behavior
Above 951 2(3.3%) 0
Depressed mood 9oth—gsth 0 0
Above 95" 2(3.3%) 1(6.3%)
Social avoidance 9oth—gsth 5 (8.3%) 1 (6.3%)
Above 951 4(6.7% 1(6.3%)
General anxiety goth-gsth 1 (1.6%) 1(6.3%)
Above 95 1(1.6%) 0
Compulsive goth-gsth 6 (10.0%) 3(18.8%)
behavior

Above 95 0 0
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Number of participants

SSS scale n (% of total N = 60) n deafblind (% of N = 16)
Changes 2 (3.3%) 1(6.3%)
Anticipation 3(56.0%) 1(6.3%)
Unpleasant 3(56.0%) 1(6.3%)
Sensory/Personal 2 (3.3%) 0

Food related 0 0

Positive 10 (16.7%) 4 (25.0%)
Social/Environmental 5(8.3%) 3 (18.8%)

Rituals 0 0
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Baseline Sessions with tactile imitation guidance

Session | Session IV Session Vill Session X
Vocal 10(E 1) 0ET) 2 121
Gestural 5 0 1E1) o
Tactile 0 1 0 0
Gestural-vocal 3 1 0 2(E7)
Vocal-tactile 1 2 10 3
Allimitative responses including tactile modality in interaction? 1 3 12 10

Emma’s imitative expressions are marked with E and written in italics in parentheses. *This category includes both the turns in which the mother used tactilty in imitation
and the tums when Emma was exploring her mother's mouth or face during her mother's imitation.
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Baseline Sessions with tactile imitation guidance

Session | Session IV Session VIII Session X
Emotional availability scales: mother
Sensitivity 5 6 7 7
Structuring 5 6 7 7
Non-intrusiveness 5 6 d 7
Non-hostility 7 7 7 7
Emotional availability scales: Emma
Child responsiveness 4.5 5 6 6
Child involvement 3 3.5 6 5.5

All the scales range from 1 (low) to 7 (high).
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Screening self-reported hearing
loss (N=1396)

Ineligible for participation in trial
+ Sufficient hearing (n=771)

« Insufficient hearing but no hearing

y

aid available (n=210)

Invited and assessed for
eligibility (n=228)

+ Eligible but no consent to
approach for trial (n=187)

Non-response (n=97; 57.5%)

Randomized (n=131)

\ 4

[ Allocation ]
\4 \
DSL protocol intervention group Waiting list control group
Allocated to intervention group (n= 64) Allocated to control group (n=67)
+ Received intervention (n= 54)
+ Did not receive intervention (n= 10)
- Error randomization process (n=3)
- Not able, health issues (n= 4)
- Refused by participant (n=1)
- Discontinued intervention (n=1)
- Intervention received after follow-up (n=1)
[ 3 Months follow-up ] l
\4
Lost to follow-up (n=5) Lost to follow-up (n=8)
- Health issues (n=5) - Refused follow-up (n=3)
- severe hearing impairment (n=1)
- not convinced of usefulness (n=1)
- communication error (n=1)
- Deceased (n=1)
- Health issues (n=3)
- Untraceable (n=1)
[ Analysis ] l
\ 4

Analyses
+ Measurements complete (n=54)s
+ Measurements incomplete (n=9)
- no baseline measurement (n=0)
- no follow-up measurement (n=9)
¢+ Included in intention-to-treat analysis (n=63)*

¢+ Included in per-protocol analysis (n=54)
- Did not receive intervention (n=10)
- Follow-up prior to treatment (n=1)

Analyses
+ Measurements complete (n=57)%
+ Measurements incomplete (n=9)
- no baseline measurement (n=1)
- no follow-up measurement (n=8)
¢ Included in intention-to-treat analysis (n=65)*

+ Included in per-protocol analysis (n=65)
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Demographic

Age in years (mean (SD) [range])
Gender [n (%) female]

Partner status (% living alone)
Education in years, mean (SD)

- Low

- Medium/high

Income [n (%) financial constraints]
Vision

Decimal visual acuity best eye, median [IQR]
- Mild visual impairment > 0.3

- Moderate visual impairment 0.1-0.3
- Severe visual impairment < 0.1
Newspaper headlines (% not able to read)
Basic aspects (LVQOL [0-100))t, mean (SD)
Self-report (NEI VFQ-25 item)

- Excellent

- Good

- Moderate

- Bad

- Very bad

- Completely blind

Causes of vision loss™

- Macular degeneration

- Cataract

- Glaucoma

Hearing

NHT, median [IQR] dB SNR¥

- Good < —5.5 dB SNR

- Insufficient —5.5 to —2.8 dB SNR

- Poor > —2.8 dB SNR

Self-report [3-21], mean (SD)t

Dual Sensory Loss

Severity of DSL

- Mild VI, good/insufficient hearing

- Mild VI, poor hearing

- Moderate/severe VI, good/insufficient hearing

- Moderate/severe VI, poor hearing

Onset of sensory loss
- First hearing loss
- First vision loss

Duration DSL (years), median [IQR]
Health

Health-related QOL (EQ-5D), mean (SD)*
Comorbidity, mean (SD)

Intervention (N = 64)

81.3(9.9) [66-97]

27 (42.2%)
33 (61.6%)
10.9(3.2)
13 (23.2%)
43 (76.8%)
28 (44.4%)

0.12 [0.05-0.3]
17 (27.4%)
22 (35.5%)
23 (37.1%)
28 (43.8 %)
50.7 (18.7)

0 (0%)
0 (0%)
9(14.1%)
28 (43.8%)
24 (37.5%)
3(4.7%)

37 (67.8%)
21 (32.8%)
10 (15.6%)

—1.6[-4.1-1.9]

5(7.9%)
19 (30.2%)
39 (61.9%)

14.3(3.9)

14.8%
11.5%
24.6%
49.2%

25 (39.1%)
39 (60.9%)
4.0[2-7]

0.73 (0.26)
1.8(1.3)

Bold: Significant difference between intervention and control group (p < 0.05).

T Higher scores indicate more problems.

Control (N = 67)

81.9 (10.0) [53-99)]
41 (61.2%)
38 (57.6%)
10.2 (3.6)
15 (24.2%)
47 (75.8%)
26 (39.4%)

0.18 [0.08-0.32]
21 (33.9%)
25 (40.3%)
16 (25.8%)
39 (59.1%)
52.5 (20.0)

0 (0%)

0 (0%)
16 (24.2%)
26 (39.4%)
19 (28.8%)

5 (7.6%)

40 (59.7%)
18 (26.9%)
9 (13.4%)

—~0.6[-8.1-1.6]
5 (7.7%)
13 (20.0%)
47 (72.3%)

15.4 (3.9)

11.7%
23.3%
18.3%
46.7%

32 (50.8%)
31 (49.2%)
5.5 [2.75-10]

0.63 (0.29)
2.2(1.4)

p-Value

0.71
0.03
0.49
0.27

0.39

0.08
0.61

0.38

0.86
0.46
0.72

0.40

0.37

0.33

0.05
0.09

131
131
130
127

129

124

130
121

130

131
131
131

128

129

121

124

129

130
131

*NHT scores range between approximately —10 (the best normally hearing individual) to +4 dB SNR; lower scores indicate better speech discrimination

(Smits et al., 2006).
#| ower scores indicate more problems.

~Because of not excluding categories, the sum may exceed 100%.

SD, standard deviation; IQR, inter-quartile range; DSL, Dual Sensory Loss; LVQOL, Low Vision Quality of Life questionnaire; NEI VFQ-25, National Eye Institute Visual
Functioning Questionnaire; NHT, National Hearing Test; dB SNR, signal-to-noise ratio in decibel; QOL, quality of life; EQ-5D, EuroQol 5-dimensions.
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Sex

Level intellectual disability

Level of visual disability

Level audtory impairment

Male n = 31,
Female n =15
Moderate 9

Severen = 17
Profound n = 20

Blind without light perception n = 19
Partially sighted n = 26

Profound deafness n = 3

Moderate to severe deafness n = 10
Normal hearing 33
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Cortisol measure®

T

T2
LE
(92}
c2
c3

aT1.T3 assessments on test day, C1-C3 assessments on control day.

n

19
18
16
21
21
19

No ASD

M(sD)

10.79 (5.07)
1047 (3.18)
9.26 (2.42)
10.40 (3.21)
1092 (4.81)
9.82(3.84)

n

20
21
20
19
21
21

ASD
M(sD)

10.65 (4.35)
10.50 (3.69)
9.92 (4.08)
13.03 (7.07)
12.20 (11.03)
11.52 (9.12)
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Cortisol response to OASID

Estimate SE p

Model 1 few and many ASD symptoms

Intercept 7.8744 1.8005 0.000
Time —-0.0088 0.0065 0.186
Cortisol measurements control day 02123 0.0854 0.015
Age 0.0053 0.0390 0.894
ASD classification (0 = few, 0.3705 1.0687 0731

1= many symptoms)
Deviance 448,807

Repeating the analyses without the cortisol measurements on the control day led to
similar results.
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Cortisol response to the OASID

Estimate
Model 2 Continuous OASID scales*

Intercept 68163
Time -0.0087
Cortisol measurements control day 0.1943
Age —-0.0017
Repeitive and stereotyped behavior 0.1834
Deviance 444943

SE

1.7587
0.0065
0.0849
0.0372
0.0885

0.000
0.186
0.025
0.963
0.046

*Repeating the analyses without the cortisol measurements on the control day led to

similar results.
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Participant Dyad interaction Shared emotion Referential Meaning negotiation Shared meaning Declarative

pseudonym communication communication
Vincent - 069 - 0.67° 0.88* 0.98°
Judy 05° 0.56° - 0 0.45° -
Frits - 0.56° 067" 0.54° 0
Mehmet 0 0.33° 0.50° 0.40° 0.50° -
Paul - 0.56° 0.33° 051° - -
Keith 0 0.55° 0 0.59° 057° -
Mark 0 0.86 0.67* 075" 0.63° -
Nathan 0.44° 0712 0.83° 0.50° 0.89° -
Lisa 0.47° 0.67* 0.44° 0.50° 0.44°

Jane 0.85° 0.46° 067* - -

Don 0 0 0.50° - 0
Medium effect.

Large effect.

cSmall effect
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Feasibility Subjective
Effectiveness

] sp M s
Overal 3.09 081 382 0.28
Dyadic interaction 352 077 4.08° 049
Shared emotion 2.88° 093 3.60° 050
Referential communication 332 069 364 0.70
Meaning negotiation 298 065 367 052
Shared meaning 296 093 392 064
Declarative communication 296 098

“Ratings ranged from 1 (very diffcult/totally not effective) to 5 (very easylvery effective).
bSianificant higher or lower then at least two other categories (o< 0.05).
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M SD

Communication support for caregivers 488 033
Use of a coach 492 0.28
Use of video recording 3.88° 0.70

“Ratings ranged from 1 (a very bad idea) to 5 (a very good idea).
bSignificant lower compared with other categories (p< 0.05).
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Category
in coding system

Dyadic interaction

Shared emotion

Referential
communication

Meaning
negotiation

Shared meaning

Declarative
communication

Operational definition

Act or combination of acts performed by the
participant with deafblindness during the interaction
that are contingently reacted to by the social partner in
a perceivable manner. The participant’s acts and the
partner's responses are both directed to and
perceivable by the other person

Emotions displayed by the participant with
deafblindness that were contingently responded to by
the social partner in a perceivable and attuned manner
Act or combination of acts that refer to an object,
person, or activity

Efforts of the social partner to get more information about
the participant’'s meaning or the purpose of the prececing
act or combination of acts during the interaction and the
participant's efforts to give this information

A communicative act in which the participant shows
that the social partrier has understood the meaning or
purpose of the participant’s preceding act

Acommunicative act in which the topic shows that the
participant intendis to share meanings with the partner
and not to obtain something or someone

Corresponding item on
the subjective effectiveness
subscale of the SVS

Item 36: As a result of the intervention, my skills in
confirming have been changed ina ... way

Item 37: As a result of the intervention, my skills in

sharing emotions with the client have changed in a
. way

tem 45: The extent to which my client can exchange

amessage has changed in a ... way

Item 44: As a result of the intervention, my skills in
discovering what my ciient means have changed ina
way

Item 43: As aresult of the intervention, the extent to
which the client and I understand each other has
changedina.... way

the feasibility subscale
of the SVS

Item 12: | Found confirming. ..

Item 13: | Found the sharing of
emotions. ..

Item 23: | Found the introduction of
specific communication forms. . .

Item 21: | Found meaning
negotiation. ..

Item 22:  Found sharing emotions and
experiences in the communication

Item 22: | Found sharing emotions and
experiences in the communication. ...





OPS/images/feduc-06-578969/feduc-06-578969-t001.jpg
Pseudonym Gender

Vincent

Judy

Frits.
Mehmet

Paul

Keith

Mark

Nathan

Lisa

Jane

Don

Male

Female

Male
Male

Male

Male

Male

Male

Female

Female

Male

Age

19

19
13

37

49

26

Diagnosis

Goldenhar
syndrome
Congenital rubella
syndrome
Prematurity
Congenital rubella
syndrome
Congenital rubella
syndrome
Prematurity

Unknown

CHARGE
syndrome
CHARGE
syndrome
Congenital rubella
syndrome
Prematurity

Visual
disability

Biind

Partially
sighted
Blind
Partially
sighted
Blind

Bind
Bind

Partially
sighted
Partially
sighted
Blind

Blind

Hearing
loss

Severe
Severe

Severe
Profound

Profound
Severe

Profound
Profound
Profound
Profound

Severe

Cognitive
delay

Moderate
Severe

Severe
Profound

Moderate
Severe
Severe
Moderate
Moderate
Profound

Severe

Number

and type
of caregivers

N =3, prof.
caregivers

N =3, prof.
caregivers

N = 2, teachers
N =3, prof.
caregivers

N =2, prof.
caregivers

N =4, prof.
caregivers
N=2,1father,
1 prof. caregiver
N =1, teacher

N =1, mother

N =2, prof.
caregivers
N = 2; prof.
caregivers

Gender of
caregiver(s)

Female
Female

Female
Female

Female
Female
1 male
1 female
Female
Female

Female

Female

Age of

caregiver(s)

24,41, 49

27,35, 52

47, 56
28, 33, 38

29,28

25, 25, 26,

62, 25

30

55

30, 63

23,23

35

Duration of

relationship

with client
(vears)

3,6,16
52,2

2,55
0.75,3,5

5,6
25,15,

5,15
26, 1.5

13
AT

4,4
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Social Trust

%

USH1 n =58 USH2 n =89 USH3n =15 X df p-value Group comparison
Refrain from going out alone 59 41 67 6.10 2 0.05 USH3 vs USH1, USH2 ns?
Not seeking help when needed 26 5 7 15.71 2 0.00 USH2 vs USH1 sig, USH3 ns?
No general trust in most people 43 28 53 519 2 0.08 USH3 vs USH1, USH2 ns?
No one to share innermost 39 12 13 14.66 2 0.00 USH1 vs USH2 sig, USH3 ns?
feelings with and confide in
Feeling violated 28 27 53 4.46 2 0.11 USH83 vs USH2 sig, USH1 ns?
Feeling threatened 9 2 7 3.35 2 0.19 USH1, USH3, USH2 ns?
Experienced Violence 2 1 13 8.09 2 0.02 USH3 vs USH1, USH2 sig

Financial Situation

Difficult financial situation 16 19 47 7.26 2 0.03 USH3 vs USH2, USH1 sig
Unforeseen situation 43 24 40 6.13 2 0.05 USH1, USH3 vs USH2 ns?

ans, indicates non-significant group comparison. Group comparisons were performed with the Kruskal-Wallis test. Significance was set at p < 0.05.
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Dependent outcome
measures

Poor health

Headache

Tinnitus

Pain shoulders. neck

Pain hand. elbow. knee. legs
Incontinence

Bowel trouble

Diabetes

Allergy

High blood pressure

Fatigue

Sleeping problems

Lost sleep over worry
Manage problems

Incapable of making decisions
Suicide thoughts

Suicide attempts

Refrain from going out alone

No general trust in most people

No one to share innermost
feelings with and confide in

Violated
Difficult financial situation

Independent variables

USH Category

3.43 (1.569-7.42)

2.16(1.10-4.27)

2.66 (1.28-5.51)

2.65 (1.04-6.77)
2.47 (1.22-5.01)

2.26 (1.07-4.76)

Gender

2.56 (1.19-5.51)

3.06 (1.46-6.45)

3.98 (1.126-14.060)

6.70 (2.95-15.24)
1.84 (1.08-3.12)

Age

4.07 (1.04-15.97)

6.12 (1.43-26.21)

2.90 (1.10-7.63)

2.06 (1.22-3.46)
2.06 (1.03-4.14)

2.31 (1.06-5.05)

2.14 (1.14-4.02)

0.57 (0.33-0.96)

Visual field Visual acuity Hearing impairment

3.22 (1.09-9.46)

0.19 (0.05-2.10)
0.10 (0.01-0.75)
1.77 (1.01-3.11)

0.31(0.10-0.97)
0.18(0.05-0.71)

aThe table concerns the dependent outcomes where the logistic regression model found a significant OR with regard to any of the controlled independent variables.

p-Value < 0.05.
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USH1

Number 58
Age years, mean 48
Age range years 20-78
Women 59%
Genetic diagnosis 43%
Degree of hearing impairment, mean (best ear) 98 db
Decimal visual acuity, mean (1.0-0.0) 0.5
Category of visual field, mean (1-5)2 3

USH2

89
55
18-84
52%
63%
73 db
0.4
4

USH3

15
41
19-71
73%
73%
99 db
0.7
3

aA visual field category of 1 indlicates a normal visual field, 5 indlicates blindness

(Grover et al., 1997).
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General Health

%

USH1 n =58 USH2n =89 USH3n =15 x2 df p-value Group Comparison
Poor health 9 10 7 2.23 4 0.69 USH3 vs USH1 vs USH2 ns®
Physical health days® 27 26 8 2.31 2 0.32 USH3 vs USH2 vs USH1 ns®
Psychological health days® >15 23 24 23 0.02 2 0.99 USH3, USH1 vs USH2 ns®
Prevented capacity for work and ADL®P 22 16 29 1:22 2 0.42 USH2 vs USH1 vs USH3 ns®

a8Having >15 days over the last 30-day period was defined as poor health days; alternatively, physical and psychological poor health shows a lowered capacity for work
and ADL. PActivities of daily living (ADL). °ns, indlicates non-significant group comparison. Group comparisons were performed with the Kruskal-Wallis test. Significance
was set at p < 0.05.
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Physical Health

Headache

Tinnitus

Pain in shoulders, neck
Back pain

Pain in hand, elbow, knee, legs
Eczema, skin rashes
Incontinence

Bowel trouble

Obesity

Diabetes

Asthma

Allergy

High blood pressure

%

USH1n =58

40
74
43
45
24
22
10
19
21
3
3
21
74

USH2 n =89

48
44
61
52
40
29
16
27
33
6
12
24
11

USH3n =15

73
40
67
53
53
33
7
53
27
0
13
14
7

XZ

5.44
22.94
5.58
0.87
6.28
1.06
1.65
7.24
2.26
1.37
3.24
0.64
0.68

o
=

N DD NN DNDNDDNDNDNDDNDNDNDDND

p-value

0.07
0.00
0.06
0.65
0.04
0.59
0.46
0.03
0.32
0.50
0.20
0.73
0.71

Group comparison

USH1 vs USH3 sig. USH2 ns?
USH1 vs USH2 sig. USH3 ns?
USH1 vs USH2 vs USH3 ns?
USH1 vs USH2 vs USH3 ns?
USH1 vs USH2 vs USH3ns?
USH1 vs USH2 vs USH3ns?
USH3 vs USH1 vs USH2 ns?
USH3 vs USH1 sig. USH2 ns?
USH1 vs USH3 vs USH2 ns?
USH3 vs USH1 vs USH2 ns?
USH1 vs USH2, USH3ns?
USHS3 vs USH1 vs USH2 ns?
USH3, USH1 vs USH2 ns?

ans, indicates non-significant group comparison. Group comparisons were performed with the Kruskal-Wallis test. Significance was set at p < 0.05.





OPS/images/fpsyg-11-01760/fpsyg-11-01760-t004.jpg
Psychological Health

%

USH1 n =58 USH2n =89 USH3n =15 x2 df p-value Group comparison

Worry 36 43 64 3.66 2 0.16 USH3 vs USH2, USH1 nsP
Anxiety? 26 28 27 0.08 2 0.96 USH2 vs USH3 vs USH1 ns nsP
Depression? 20 14 20 1.31 2 0.562 USH1, USH3 vs USH2 nsP
Fatigue 62 7 93 7.52 2 0.02 USH3 vs USH1 sig. USH2nsP
Sleeping problems 26 42 53 5.29 2 0.07 USH3 vs USH2, USH1 nsP
Concentration 8 18 13 3.05 2 0.22 USH2 vs USH3, USH1 ns?
Appreciate the day 10 1 13 0.11 2 0.95 USH3 vs USH2 vs USH1 nsP
Lost sleep over worry 19 9 20 3.56 2 0.17 USH3 vs USH1 vs USH2 ns?
Managed problems 11 1 13 0.07 2 0.97 USH3 vs USH2, USH1 nsP
Accomplished things 10 18 7 2.45 2 0.29 USH2 vs USH1, USH3 nsP
Feeling dejected and depressed 19 20 13 0.40 2 0.82 USH2 vs USH1 vs USH3 nsP
Incapable of making decisions £ 8 7 0.05 2 0.98 USH2 vs USH3, USH1 ns?
Losing confidence 16 9 v 1.85 2 0.40 USH1 vs USH2 vs USH3 ns®
Constantly under strain/tension 26 18 27 1.54 2 0.46 USH3 vs USH1 vs USH2 nsP
Feeling worthless 21 14 20 1.45 2 0.49 USH1 vs USH3 vs USH2 nsP
Incapable of facing up to problems 18 9 20 3.7 2 0.21 USH3 vs USH1 vs USH2 nsP
Unhappy 19 16 13 0.46 2 0.80 USH1 vs USH2, USH3 ns?
Stressed 14 8 13 7.87 4 0.10 USH1 vs USH3 vs USH2 ns?
Suicidal thoughts 30 23 53 6.23 2 0.04 USH3 vs USH1 vs USH2 nsP
Suicide attempts 16 9 20 2.27 2 0.32 USH3 vs USH1 vs USH2 ns?

aprobable cases of anxiety and depression according to the HAD scale (Zigmond and Snait, 1983). Pns, indicates non-significant group comparison. Group comparisons
were performed with the Kruskal-Wallis test. Significance was set at p < 0.05.
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Type of article

Case Study Design—Design
and Technical Evaluation
=1

Design and Technical
Assessment

Intervention (1 = 10)

Case Study—Intervention
=1

Technological Design and
Feasibilty Study

Design and Technical
Evaluation

Technological Design and
Feasibility Study

Review

Technological Design and
Feasibilty Study

Target population

Deaf blindness

Usher Syndrome:

Deaf-blind—Students (age
14-21); functional visual
access to such devices as
computer monitors or
television screens
Charcot-Marie-Tooth
Syndrome

Deaf blindness

Deaf blindness

Usher Syndrome Type 1;
Deaf individuals who had SL
as their first language before
becoming blind; Individuals
that were born deaf-blind
NA

Mild level deafness (25-40
dB) and permanent
blindness

Pre-requisite skills

Braille

Braille code—general
concept

None

American Sign Language
(limited functional
knowledge) Also can
communicate verbally

Use the British deafblind
manual alphabet

Braile

Italian Tactile
Sign-Language

NA
None

“http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/ 127916259/ MMAT_2018_criteria-manual_2018-08-01_ENG.paf.

NA, Not Applicable.

Type of communicati on
conversion

Speech to Braille

Braile concepts (Bidirectional)

SignLanguage to SignLanguage
(Not sure)

Large visual Display
Teletypewriter; Braile and the
BATS system to (unclear)

Braille or British deafblind
manual alphabet to text display

Braille (tap) to Braile (tap)

Tactile SignLanguage to Tactile
SignLanguage (Bidirectional)

NA
Speech to Text or Amplifed
Speech

Identified themes  Technology
readiness
level

1.42.1;2.21;223; Stage9

224,225,233

4.1;42;43

14;122.2,222; Stage3

223,224,225

23

1.1;1222;22.1; Stage 8

222,225,233

41;42,43

1.42.2;2.24;222; Stage8

2243

1.4;1222,22.1;  Stage2

223,224,225

2384.1;42

1.1;122.2,221; Stage 4

223,224,225

23

11;1222,22.1;  Stage4

225;2734.1

2.21;22.434.1 NA

1.1;1.22.2.1;22.4 Stage 2
3

Quality
appraisal*

37

217

m

2/7

217

37

217

NA
217
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Carrera et al. (2017)

Emerson and Bishop (2012)
Evers et al. (2012)

Ozioko and Hersh (2015)

Orioko et al. (2020)

Russo et al. (2015)

Sorgini et al. (2018)
Vasanth et al. (2018)

Description of the technology

Abraille display notetaker connected by Bluetooth to an iPhone, on which an application called VoiceOver, allowing for
Bluetooth connection between the iPhone and bralle display, is installed.

Asystem consisting of a vibrotactile glove (to receive messages) and a small keyboard (to send messages), which can
connect to a computer (e.g., a smartphone) which implements a voice recognition system. The system allows for
communication by concepts between a deafblind and a non-impaired person.

Videophone technology allowing deafblind people to communicate with other deafblind and non-impaired individuals

A system comprising of a computer with ZoomText, large-print keyboard, and BATS software, which allows connecting to a
teletypewriter allowing a deafbiind person, access to telephone communication without the assistance of others.

A wearable two-way communication and information device a glove with embedded pressure sensors (worn by the
deatblind person) and a handheld display with keypad (used a non-impaired person). Users can send messages using
pressure sensors embedded in the glove and receive them by means of vibration on the paim. Bluetooth links the two
components and the use of Bluetooth to communicate with computers, mobile phones, and other Bluetooth enabled
devices is being investigated

Atwo-way communication system based on finger braille, consisting of a glove with touch sensors and vibrotactile
actuators at the same point on the index, midde, and ring fingers of both hands, to enable sending, and receiving
messages on the same location using finger Braille method. Users can interpret braille code based on the sensations at
specific locations on their fingers. Allows communication between two people with deafblindness or a person with
deafbiindness and a non-impaired person who knows braile.

Atechnological cross-sign languages tool, able to remotely transfer signs from any sign language, allowing remote
communication between two deafblind people, a deafblind person to a deaf person and a deafblind person to a hearing
person with a knowledge of sign language. The system mimics a telephone in that it does not semantically interpret nor
understand or store the transmitted message. It comprises of a depth sensor as the input device, paired with a robotic
hand as the output device.

Various communication assistive technologies described in conference papers that were included in this review.

Asimple system, for people with deafblindness, that uses network protocols to convert speech into text and back to sound
with the help of a Google AP server.
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Inclusion criteria

- Diagnosis that falls within the
spectrum of deafblindness
regardless of etiology.

- Assistive technology for the purpose
of improving interpersonal.
communication and social
interaction.

- Journal articles.

- Published between 2005 and 2020.

- Alllanguages.

Exclusion criteria

- Non-impaired or single sensory
impairment such as only deafness or
only biindness.

- Assistive technology developed to
improve autonomy, mobity, access to
information or education.

- Assistive technology that is classified
as medical devices such as hearing
aids, spectacles and
cochlear implants.

- Conference abstracts and papers.





