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If I am no longer a woman, why do I still feel I’m one? 

If no longer worth holding, why do I crave it? 

If no longer sensual, why do I still enjoy the soft texture of satin and silk against my skin? 

If no longer sensitive, why do moving song lyrics strike a responsive chord in me? 

My every molecule seems to scream out that I do, indeed, exist, 

and that existence must be valued by someone! 

Without someone to walk this labyrinth by my side, 

without the touch of a fellow traveler who truly understands my need of self-worth, 

how can I endure the rest of this uncharted journey? I thirst today for understanding,  

a tender touch and healing laughter. 

 

From Living in the Labyrinth: A Personal Journey Through the Maze of Alzheimer's by Diana Friel 

McGowin, who was diagnosed with Alzheimer’s disease, pp. 123–124 (NY: Dell Publishing, 

1993) 
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Abstract  
Understanding people with dementia whose verbal ability has been impaired is a complex and 

challenging task, even for professional nursing staff. The aim of this PhD thesis was to explore 

structures that may promote the understanding of people with advanced dementia living in 

nursing homes. It focusses specifically on (I) the clinical reasoning employed by assistant nurses 

when utilizing the NPI-NH (Neuropsychiatric Inventory Nursing Home version) as a tool to 

assess frequency and severity of BPSD (behavioural and psychological symptoms in dementia, 

i.e. problematic behaviours) in people with advanced dementia, (II) whether a sensor measuring 

electrodermal activity (EDA) can improve the identification of agitation in individuals with 

dementia, (III) how an EDA sensor impacts assistant nurses’ structured assessments of problematic 

behaviours amongst people with dementia and their choices of care interventions, and (IV) how 

Martha Nussbaum’s approach to human capabilities can apply to dignity in the lives of people 

with advanced dementia living in nursing homes. Study I used a method of discourse analysis 

that focussed on clinical reasoning utilized by assistant nurses when assessing problematic 

behaviours. In study II, a nonexperimental and correlational observation of the relationship 

between a sensor measuring EDA and assistant nurses’ structured observations of agitation in 

people with advanced dementia was applied. Study III used both quantitative and qualitative 

approaches; data were collected during structured assessments of problematic behaviours 

conducted by assistant nurses, as well as by focus group interviews with assistant nurses. Study 

IV took an ethnographic approach with participatory observations that were analyzed with a 

recursive analysis using a theoretical framework for the conditions necessary for a dignified 

human life. The structure of the NPI-NH provided a supportive framework that encouraged 

assistant nurses to discuss and broaden their understanding of the person with dementia (I). The 

EDA sensor provided continuous information regardless of staff presence and the potential to 

identify EDA prior to observing these behaviours (II, III), which supported the understanding 

of the person and when to introduce timely interventions to prevent the onset of problematic 

behaviours (III). The structure of Nussbaum’s approach to human capabilities illuminated that 

people with advanced dementia were at risk of living a life in which their opportunities for 

human capabilities were limited, and hence, the possibility to live a dignified life (IV). An 

overview of the findings in this thesis indicates that the studied structures were used to piece 

together fragments of information to create a comprehensive understanding of the needs of the 

person with dementia. For the structures to support the understanding of the person with 

dementia, it was crucial that nursing staff were present, attentive and engaged in each person’s 
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situation in order for them to figure out how to piece together and integrate the structures into 

the overall understanding of the person. 

Key words: dementia, nursing home, electrodermal activity, capability approach, clinical 

reasoning, assessment, behaviour 
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Prologue  
I have just arrived in the nursing home to perform data collection through observations. I am 

sitting on a wooden bench at the end of a corridor. It is four o’clock in the afternoon, and 

assistant nurses are busy preparing for dinner and helping residents from their apartments to the 

common dining area. A woman named Ruth, who is well above ninety years old and diagnosed 

with Alzheimer’s disease, is walking around restlessly. She paces up and down the corridor, 

stroking the handrail that runs along the wall. She repeats one word “should, should, should, 

should, should, should...”, over and over. It is challenging to understand the coherence in her 

verbal utterances, but she sounds anxious and unhappy. I indicate with my arm that she can sit 

next to me, which she does. She moves closer and closer until we are sitting as close as possible, 

leaning against each other. She has difficulty sitting still, pedaling up and down with her feet, 

rubbing her legs with her hands, stroking my trousers, and all the while, she talks: “Oops, I said 

no, you take not her, no, do not take their luck…I go, I go, I go”. She continues in this manner 

and then gets up and wanders off. Her body is tense. One of the assistant nurses has finished the 

dinner preparations and taken a seat beside me. Ruth turns around, moves toward me again and 

sits next to the assistant nurse. Ruth is constantly talking in an upset and restless manner. She 

looks up at the assistant nurse, and they gaze into each other’s eyes. She begins to cry and asks 

with a trembling voice, “But how will it work out for me?” she leans towards the assistant nurse, 

who puts her arms around Ruth and gives her a hug, replying, “It will work out well for you”. 

“Oh, you think so?” Ruth asks, looking at the assistant nurse. “I know so”, the assistant nurse 

answers in a confident manner and then continues, “We are here to help you if you need 

anything”. “Oh, that’s good. Imagine that, I got the best...”, Ruth says, smiling and at ease. 
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Definitions 
In this thesis, the concept ‘need’ is used to mean that without which a human being cannot 

function and live a dignified life as a unique person. Needs are thus distinguished from wants 

and desires in the sense that a need, if not met, will lead to the person not being able to flourish 

and lead a fulfilling human life.  

 

I will refer to ‘behaviours’ as all kinds of observable expressions of the person with dementia. 

These include verbal, physical, facial, and nonverbal expressions. The term ‘problematic 

behaviour’ is used to describe behaviours that may cause problems for the person with dementia 

and have a negative impact on his or her well-being. Further, these behaviours may be 

problematic for others to understand. These include a variety of different behaviours, such as 

hitting, wandering, general restlessness, constant demands for attention and reassurance, 

complaining, or hoarding but also apathy and depression. Problematic behaviour is synonymous 

with the terms ‘behavioural and psychological symptoms in dementia’ (BPSD) and 

‘neuropsychiatric symptoms’. 

 

Internationally, nursing homes may be organized in a variety of ways, with extensive differences 

in the levels of care and support provided. This thesis is conducted in the Swedish context, which 

implies that the term ‘nursing home’ refers to a facility where older people in extensive need of 

support in their everyday lives reside. In Sweden, moving to a nursing home requires that a 

social worker representing the municipality conducts a needs assessment and, based on the results, 

decides that the person is in need of relocating to a nursing home. The person’s needs for nursing 

care must be extensive for a large part of the day and unable to be met in a secure manner with 

the help of home care in his or her current residence. Each resident rents his or her own one-

room apartment, and there are also common areas, such as a dining area. Around-the-clock care 

is provided by nursing staff that comprise mainly trained assistant nurses who are supported by a 

registered nurse and can consult a general practitioner when necessary. 

 

Furthermore, I have chosen to use the term ‘nursing staff’ as a collective for the professionals 

working in a nursing home (assistant nurses, registered nurses, nursing-home manager, nursing 

aids, etc.); when I have referred to a specific group of professionals, I have specified that I am 
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referring to, for example, assistant nurses. I have also used the term ‘nurses’ when referring to 

people working in health care to imply both registered nurses and assistant nurses. The term 

‘registered nurse’ refers to a nurse with a nursing education on the graduate level or above, and 

‘assistant nurse’ refers to a nurse with a high school diploma in nursing. High school in Sweden 

is a three-year program, meaning that one who chooses a high school with a focus on nursing 

will be able to work as an assistant nurse upon completing the program. 

 

When using the term ‘structure’, I refer to instruments, tools and theories that support the 

understanding of something complex by arranging parts and elements to a pattern. Specifically, 

the structures explored in this thesis are a structured instrument for assessing problematic 

behaviour, the Neuropsychiatric Inventory Nursing Home version (NPI-NH), a wristband 

sensor that measures electrodermal activity (EDA), and the structure described by Martha 

Nussbaum’s approach to human capabilities. 
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Introduction 
This PhD thesis focusses on the understanding of people with advanced dementia living in 

nursing homes. Research concerning understanding this population has taken its stance from a 

biomedical perspective (e.g. Berrios, 2010; Förstl, 2010) as well as a person-centred perspective 

(e.g. Edvardsson, Sandman & Borell, 2014; Kitwood, 1997; Norberg, 2017). To further develop 

and improve knowledge in this area, this thesis explores structures that set out to assist nursing 

staff in understanding people with advanced dementia. Since they face challenges in verbally 

communicating their needs and subjective well-being, the interpretation and understanding of 

these are, to a large extent, based on behavioural and nonverbal aspects. To understand people 

with dementia whose verbal ability has been impaired is a complex and challenging task, even 

for professional nursing staff (Chang et al., 2009; Holst, Edberg & Hallberg, 1999). Adding to 

this task is the challenge of meeting the needs of those who experience changes in mood and 

behaviour. Moreover, the disease and the person’s needs are continually changing, and 

understanding someone based upon observation is difficult.  

 

Internationally, nursing homes may be organized in different ways and be characterized by a 

diversity of educational and staffing levels among nursing staff (cf. Harrington et al., 2012). 

Generally, they provide around-the-clock care for older people who are in need of extensive 

support in their everyday lives. In Sweden, nursing homes provide around-the-clock nursing 

care for older people in a more homelike milieu, with common areas and private one-room 

apartments containing personal belongings. The nursing home environment has been shown to 

be an important factor for residents’ well-being (Joseph, Choi & Quan, 2016; Nordin, McKee, 

Wijk & Elf, 2017) and affects the behaviours of people with dementia (e.g., Cohen-Mansfield, 

2001; Lawton, 2001). Small-scale units are recommended to support continuity, relationships, 

interactions and feelings of at-homeness (Wijk & Nordin, 2017). There are nursing homes that 

specialize in the care of people with dementia and admit only those with a dementia diagnosis. 

However, there are not enough of these specialized dementia-care units for the number of 

people with dementia in need of a nursing home. Therefore, the typical nursing home in Sweden 

houses people with and without dementia. Björk et al. (2016) showed that the prevalence of 

cognitive impairment in residents in Swedish nursing homes was 67%. As noted, nursing homes 

residents are in need of extensive support in terms of living and its daily activities, and 56% of 

residents in Swedish nursing homes need support in their daily lives (Björk et al., 2016). Nursing 
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staff working within nursing homes play a key role in the residents’ lives and comprise mainly 

trained assistant nurses (76% in 2008) (Harrington et al., 2012). They are responsible for 

supporting residents in their activities of daily living, such as assisting with dressing and meals, 

helping residents with mobility, supporting their communication and their participation in social 

activities. In addition to trained assistant nurses, people without health care training also work at 

nursing homes. Care is supervised by registered nurses who are on duty around the clock. 

Although Sweden has reported high staffing levels and standards compared to other Western 

countries (Harrington et al., 2012), the everyday nursing practice, including caring for residents 

in great need of support and nursing staff with diverse educational levels and working experience, 

is both demanding and complex.  

 

Theoretical perspective 
This thesis focusses on the understanding of people with advanced dementia, a complex task 

whether the person has the ability to verbally describe his or her needs and desires or the process 

of understanding these is based on observed behaviour and nonverbal expressions. The 

theoretical basis for understanding people with advanced dementia living in nursing homes 

involves striving to see, recognize and understand their needs as a crucial starting point and, based 

on that, to formulate nursing actions to meet their needs (Fisher & Tronto, 1990). The 

behaviours and nonverbal expressions of the person with dementia are assumed to be expressions 

of needs and, thus, their response to internal or external stimuli. When attempting to understand 

the needs of people with advanced dementia, the capability approach described by Nussbaum 

(2011) may support nursing staff to move beyond fulfilling basic needs to addressing other 

capabilities vital for a dignified life. 

 

A holistic stance 
In line with Kitwood (1997), this thesis takes a holistic stance in regard to understanding people 

with dementia. This implies a dialectic movement between different perspectives on human life 

and living to build a comprehensive picture of the person’s situation and needs. For nursing staff, 

the complex process of understanding people with advanced dementia is often based on observed 

behaviours and nonverbal expressions. In daily life, humans often have the ability to sense what 

another person is feeling and thinking. This intersubjectivity derives from the fact that humans 

have similar genetic features and verbal and bodily expressions, implying that emotions and 
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feelings are expressed in very similar ways. To mediate one’s individually subjective experience 

is often difficult, and each person’s experience is unique, meaning that it is reasonable to assume 

that fully understand somebody else can never truly happen (Kitwood, 1997). When applying 

these ideas in relation to people with advanced dementia whose verbal ability has been impaired, 

the importance of the intersubjective element for understanding the other person becomes clear. 

People with advanced dementia are highly dependent on other people to interpret their 

behaviours and nonverbal expressions and to provide adequate support based on these 

interpretations. When attempting to understand the needs of this population from a holistic 

stance, it is important to consider several aspects; in that respect, instruments, tools and theories 

can facilitate this task and provide a broader view that may aid nursing staff’s objectives of 

targeting individuals’ needs and providing a dignified life for them. According to Fisher and 

Tronto (1990), a crucial starting point is to see the other person and recognize and understand 

his or her needs in order to formulate the basis for any further nursing actions.  

 

In this thesis, nursing takes it starting points in human beings as relational and dependent on each 

other. Caring is seen as fundamental to nursing and entails having consideration for and concern 

about the person being cared for (Martinsen, 2003). Being able to care for another person 

requires accurately understanding his or her needs and understanding is therefore a fundamental 

value in nursing. Nursing also requires making a sincere connection between the impressions in 

a situation, previous experiences and professional knowledge (Alvsvåg, 2014). For people with 

dementia living in nursing homes, much of daily life depends on interactions and relationships 

with nursing staff in order for necessary care and support to be provided. For these people, 

opportunities provided by nursing staff are often what constitutes their daily lives; this demands 

that nursing staff not only respond to recognized needs but also address and care for all aspects 

of living that are vital for a dignified human life. 

 

Historically, the biomedical perspective has been dominant in attempting to understand the 

person with dementia. In this view, many of the behaviours expressed were regarded as related 

to disease processes (Ballenger, 2017), and aspects related to problems in the surrounding context 

and relationships were frequently overlooked (Lyman, 1989). Today, a person-centred approach 

that emphasizes the necessity to incorporate a diversity of dimensions when striving to 

understand the person with advanced dementia is recommended. In various descriptions of 

person-centred care, the commonly perceived concept is multidimensional, emphasizing care 
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that includes people’s subjective experiences of their situations (Fazio, Pace, Flinner & Kallmyer, 

2018). The decreased ability to verbally communicate one’s feelings and needs, in addition to 

the challenges of interpreting what is happening and why, make it difficult for those with 

dementia to relate their needs and experiences in ways that other people can clearly comprehend. 

When adopting a person-centred approach, behaviours are interpreted as ways of 

communicating needs and reactions to the environment (Edvardsson, Winblad & Sandman, 

2008). Understanding these expressions is an essential aspect of everyday care for people with 

dementia that requires nursing staff to move beyond the management of behaviour. Edvardsson 

(2015) emphasized that person-centred care implies a personal way of approaching, connecting 

and partnering with the person with dementia and his or her family members. It requires a true 

interest in the other person, as well as attentiveness and professional expertise concerning his or 

her situation and needs, with the aim of understanding and being able to support the person, in 

regard to both his or her experiences and a biomedical perspective.  

 

Human beings must be viewed as multidimensional entities comprising both a body and a mind. 

The person is regarded as a whole wherein body and mind are intertwined and inseparable. The 

environment is also a crucial factor in human life since humans both influence and are influenced 

by their surrounding environments, meaning that they cannot be understood isolated from the 

context in which they live (Alvsvåg, 2014). When regarding a person holistically, a dualistic split 

between body and soul is rejected. Instead, a notion that incorporates a diversity of dimensions 

of the person with dementia, such as physical, psychological and environmental aspects, is a 

fundamental condition for striving to understand him or her. The importance of including 

diverse perspectives to explain and understand different life situations becomes clear when 

viewing humans as complex and multidimensional entities (cf. Ricœur, 1994).  

 

Human needs in the discourse of people with dementia 
In this PhD thesis, behaviours expressed by the person with dementia are assumed to be 

expressions of needs and, as such, are responses to internal or external stimuli. These include 

physical actions, verbal expressions and observed emotions. I refer to the term ‘need’ as meaning 

that without which a human being cannot function and live a dignified life as a unique person. 

Needs are thus distinguished from wants and desires in the sense that a need, if not met, will 

prevent the person from being able to live a flourishing human life (cf. Nussbaum, 2011). A 

well-known way to describe human needs is ordered as hierarchies (Maslow, 1943), but for the 
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purposes of this thesis, all needs are viewed as interconnected and equally important. They may 

reinforce and support each other, but not fulfilling one area, they cannot be compensated for by 

overfilling another (cf. Nussbaum, 2011). However, factors such as diverse educational levels 

among nursing staff and subjective perceptions may complicate nursing staff’s ability to recognize 

and respond to the person’s needs. Furthermore, it has been shown that human needs necessary 

to sustain fundamental life functions tend to be prioritized over other activities and capabilities, 

even when these fundamental needs have been met (Bobonich, 1993).  

 

Assessing and responding to needs is a critical factor in the daily care of people with dementia. 

However, it can be difficult to determine which needs should be met since meeting some needs 

means that others will not be met. Addressing which needs are essential to human life and why, 

and which life circumstances each human being is worthy of is thus crucial. Deciding what the 

term ‘needs’ should entail is complex and requires a notion of the concrete nature of needs and 

the role that caring plays in meeting these needs (Tronto, 1993). For example, Kitwood (1997) 

suggested that the main task of dementia care is to support people to maintain personhood and 

noted that this should be done by meeting their needs for comfort, attachment, inclusion, 

occupation, identity and love. Another way to describe human needs is the capability approach 

described by Martha Nussbaum, which focusses on what people are able to do and to be in 

certain agreed-upon areas that are thought to be important for human life. The fundamental 

purpose of Nussbaum’s (2011) capability approach is to ensure aspirations for a dignified life for 

everyone, which is especially important for people with advanced dementia whose ability and 

power in general are highly unequal and who are significantly dependent on others in their 

everyday lives. Nussbaum emphasized that people need each other to develop their capacities, 

and that all people, regardless of disabilities such as dementia, must be provided with 

opportunities to develop their human capabilities. This makes Nussbaum’s approach to human 

capabilities important when addressing the meaning of human needs in the context of care for 

people with dementia. In this thesis, I have chosen this approach as the basis for what a minimally 

dignified and flourishing human life should include for people with advanced dementia living in 

nursing homes. 
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Background 
A dignified life in the nursing home context 
For people with advanced dementia living in nursing homes, much of daily life is dependent on 

nursing staff to interpret and respond to their expressed and observed needs. This means that, for 

those living in nursing homes, human needs have to be recognized, resolved and asserted within 

the nursing home context. Life in a nursing home can be seen as sheltered and secure, with 

supervision around the clock and support available when needed. The nursing staff are 

responsible for attending to residents’ needs and providing a meaningful everyday life. The care 

and support provided in nursing homes are based on expressed, observed or assessed needs of the 

residents, but which needs are observed and assessed will depend heavily on the nursing staff’s 

understanding of the fundamental conditions required to live a dignified life, as well as their 

ability to adequately understand residents. In the context of the demands of daily nursing 

practice, interruptions and work routines may complicate the staff’s ability to develop a clear 

picture of each person’s needs, making what is intended to be a sheltered and secure life highly 

insecure, with ambiguity in regard to what opportunities that life will include. Zingmark, 

Sandman and Norberg (2002) showed that promoting a good life for people with dementia 

included striving to preserve each resident’s sense of self and focussing on dignity. Dignity 

generally means ‘being of value or worth because of the presence of some necessary 

characteristics’, but the characteristics that are necessary to achieve dignity differ (Gallagher, Li, 

Wainwright, Jones & Lee, 2008). The concept of dignity has been described from different 

perspectives; one, for example, is that all human beings are equal when it comes to dignity by 

virtue of their humanity; other views consider dignity as based on merits, roles or actions or 

dignity as it relates to one’s identity (Nordenfelt, 2003, 2004). Another way to describe dignity 

is to focus on what people are actually able to do and to be in a range of areas that are thought 

to be important to the quality of human life (Nussbaum, 2011). 

 

The experience of dignity has been shown to be dependent on the social context of the person 

with dementia (van Gennip, Pasman, Oosterveld-Vlug, Onwuteaka-Philipsen & Willems, 

2016). People with dementia living in nursing homes need confirming, person-centred and 

relational care to live their lives in dignity (Heggestad, Nortvedt & Slettebø, 2015). Within the 

nursing-home context, dignity has been stressed as being deprived when there are limited 

opportunities for interactions with other residents, close relatives and nursing staff who know 

the person well (Sagbakken, Nåden, Kvaal, Rognstad, Ulstein & Langhammer, 2017), as well as 
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limited opportunities for meaningful activities (Slettebø et al., 2017). To preserve dignity in the 

nursing-home context is an essential but challenging task for caring for people with advanced 

dementia. This may be further complicated when the person is expressing problematic 

behaviours (Passmore, Ho & Gallagher, 2012; Tranvåg, Petersen & Nåden, 2013) due to the 

complexity of balancing values that are commonly considered to be important to the concept of 

dignity, such as identity, autonomy, privacy and security (Graneheim, Norberg & Jansson, 2001). 

Nursing staff have described that the essence of striving to preserve dignity for people living in 

nursing homes is acknowledging each resident’s unique individuality and increasing each one’s 

opportunities to influence and participate in his or her everyday living (Lohne et al., 2017). 

People with dementia have also stressed the importance of being acknowledged and confirmed 

as unique persons with specific life-histories and being able to live according to their values to 

experience dignity in their everyday lives (Tranvåg, Petersen & Nåden, 2016). However, people 

with dementia living in nursing homes have described experiences of not being seen, of not 

being respected as persons with unique identities, and of having their freedom restricted 

(Heggestad, Nortvedt & Slettebø, 2013a), which can be understood to violate their experience 

of human dignity (Mann, 1998). The concept of dignity has been criticized as being unclear 

(Billings, 2008) and a vague restatement of other, more precise values such as autonomy or 

respect (Macklin, 2003), lacking normative value for everyday nursing practice (Gallagher et al., 

2008). To understand the fundamental characteristics of human life and, based on that 

understanding, provide opportunities for these aspects in everyday life is essential when the goal 

is to provide a dignified life for people with advanced dementia. The capability approach 

described by Nussbaum (2011) has a normative structure that may add guidance to what a 

minimal dignified and flourishing human life should include for people with advanced dementia 

living in nursing homes.  

 

Nussbaum’s (2011) capability approach focusses on the fundamental characteristics of human life 

and starts with the notion that all human beings have inherent dignity and thereby require life 

circumstances worthy of that dignity. The focus is on what people are able to do and to be in 

certain agreed-upon areas that are thought to be central to the quality of human life (Nussbaum 

2011). Capabilities are described as the real opportunities a person has to be and to do things 

according to his or her values in life, and focussing on supporting human capabilities for these is 

important when it comes to providing quality care for people with dementia living in nursing 
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homes (cf. Nussbaum, 2002). According to Nussbaum (2011, pp. 33–34), a dignified human life 

comprises 10 human capabilities:  

1) Life. Being able to live to the end of a human life of normal length; not dying prematurely or 

before one’s life is so reduced as to be not worth living. 

2) Bodily health. Being able to have good health, including reproductive health; to be adequately 

nourished; and to have adequate shelter. 

3) Bodily integrity. Being able to move freely from place to place; to be secure against violent 

assault, including sexual assault and domestic violence; having opportunities for sexual satisfaction 

and for choice in matters of reproduction. 

4) Senses, imagination, and thought. Being able to use the senses, to imagine, think, and reason 

– and to do these things in a “truly human” way, a way informed and cultivated by an adequate 

education including, but by no means limited to, literacy and basic mathematical and scientific 

training. Being able to use imagination and thought in connection with experiencing and 

producing works and events of one’s own choice – religious, literary, musical, and so forth. 

Being able to use one’s mind in ways protected by guarantees of freedom of expression with 

respect to both political and artistic speech, and freedom of religious exercise. Being able to have 

pleasurable experiences and to avoid nonbeneficial pain.  

5) Emotions. Being able to have attachments to things and people outside ourselves; to love 

those who love and care for us, to grieve at their absence; in general, to love, to grieve, to 

experience longing, gratitude, and justified anger. Not having one’s emotional development 

blighted by fear and anxiety. (Supporting this capability means supporting forms of human 

association that can be shown to be crucial in their development.) 

6) Practical reasoning. Being able to form a conception of the good and to engage in critical 

reflection about the planning of one’s life. (This entails protection of the liberty of conscience 

and religious observance.)  

7) Affiliation. (A) Being able to live with and for others, to recognize and show concern for 

other human beings, to engage in various forms of social interaction; to be able to imagine the 

situation of another. (Protecting this capability means protecting institutions that constitute and 

nourish such forms of affiliation and also protecting the freedom of assembly and political 

speech.) (B) Having the social bases of self-respect and the absence of humiliation; being able to 

be treated as a dignified being whose worth is equal to that of others. This entails provisions of 



19 
 

nondiscrimination on the basis of race, gender, sexual orientation, ethnicity, caste, religion, and 

national origin. 

8) Other species. Being able to live with concern for and in relation to animals, plants, and the 

world of nature. 

9) Play. Being able to laugh, to play, and to enjoy recreational activities. 

10) Control over one’s environment. (A) Political. being able to participate effectively in political 

choices that govern one’s life; having the right to political participation and protections of free 

speech and association. (B) Material. Being able to hold property (both land and movable goods) 

and having property rights on an equal basis with others; having freedom from unwarranted 

search and seizure. In work, being able to work as a human being, exercising practical reason 

and entering into meaningful relationships of mutual recognition with other workers (Nussbaum, 

2011, pp. 33–34). 

 

Nussbaum’s approach to human capabilities may support nursing staff to pay attention to human 

needs vital for a dignified life. Furthermore, it may add guidance and structure to the 

opportunities provided for people with dementia in demanding everyday nursing practice and 

ensure that they are provided with what they need to live a rich and flourishing human life. 

Since people with dementia face challenges asserting their needs, providing support and 

sensitively guiding them towards vital human capabilities are necessities (cf. Nussbaum, 2009). 

Thus, it is crucial for nursing staff to have knowledge and similar notions of the meaning of a 

worthwhile human life and, based on these, to provide care and support for persons with 

dementia.  

 

The complexity of understanding people with advanced dementia 
Dementia is one of the greatest causes of disability and dependence among older people. It 

impairs cognitive function and affects memory, thinking, orientation and learning ability. The 

reduction in cognitive function is often accompanied by deterioration in emotional control, 

social behaviour and motivation (World Health Organization, 2012). This, in turn, causes 

challenges and problems in the everyday lives of people with dementia. The progress of dementia 

is commonly divided into three stages, depending on the levels of cognitive and functional 

decline: mild, moderate and advanced dementia. This thesis focusses on people with advanced 
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dementia, which implies that the person has a severe cognitive decline. People in advanced stages 

require extensive support to carry out activities in their everyday lives; they may become 

incontinent and often have disturbed diurnal rhythm. They occasionally forget names of 

significant people and have little memory of recent events. Many people at this stage can 

remember only some details of their earlier lives and may retain only some knowledge of their 

surroundings, such as the year and season. Their ability to communicate verbally declines, but 

they usually recall their own name and mostly distinguish familiar from unfamiliar people (cf. 

Reisberg, Ferris, de Leon & Crook, 1982). Although problematic behaviours occur during all 

stages, the advanced stages are associated with changes in emotions and increased agitation, 

irritability, psychosis, disinhibition and apathy (Selbæk, Engedal, Benth & Bergh, 2014). 

Furthermore, people with advanced dementia may have fragmented experiences and behaviours 

related to consequences of the disease, such as difficulty recognizing common objects and 

performing actions, problems expressing themselves and understanding others, and difficulty 

connecting experiences in the present to past experiences (cf. Eggers, Norberg & Ekman, 2005). 

Decreased abilities to communicate verbally, in addition to challenges interpreting their 

surroundings, make it difficult for persons with dementia to mediate their needs in ways that 

other people easily can understand. Since people with advanced dementia face challenges verbally 

communicating their needs and subjective well-being, the interpretation and understanding of 

these is, to a large extent, based on behavioural and nonverbal aspects. To understand people 

with dementia whose verbal ability has been impaired is a complex and challenging task, even 

for professional care staff, and nursing staff have described using different personalized strategies, 

such as attempting to see the situation from the perspective of the person with dementia, 

contacting family members for information concerning previous life habits, and using 

observation and listening carefully to expressions (Eggers, Ekman & Norberg, 2013).  

 

To recognize and understand behaviours and nonverbal communication are essential elements 

of everyday care for people with dementia. They require a holistic stance where different sources 

of information are combined and related to each other (cf. Ricœur, 1994). Nursing staff may, 

for example, draw on their experience and knowledge of human life, structured assessment tools, 

and team-based dialogues for attempting to understand the person with dementia (Clifford & 

Doody, 2018); in addition, they may incorporate information from medical exams and physical 

parameters (Kales, Gitlin & Lyketsos, 2015). As described above, challenges exist when 

attempting to understand people with dementia and interpret their needs, and it is therefore 
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important that nursing staff analyze the current situation and evaluate all available information 

and options before making decisions related to nursing actions (Johansen & O’Brien, 2016). It is 

thus crucial to combine different perspectives and interpretations and try to understand the 

person within the dynamic of these perspectives (Ricœur, 1994). To employ a dialectic 

movement between different perspectives may assist nursing staff as they strive to understand the 

person with dementia and his or her needs. 

 

As noted, those with advanced dementia generally have difficulty verbally explaining their needs, 

and therefore, their behaviours become vital expressions for those attempting to understand them 

(de Vries, 2013). To avoid missing such expressions of needs, it is important for nursing staff to 

be attentive to all behaviours displayed by the person with dementia and to consider these as 

expressions of potential needs. For nursing staff to understand the need behind a behaviour, the 

behaviour must be viewed from the perspective of the person with dementia, incorporating 

features of that person’s personality and history (Clifford & Doody, 2018). Some behaviours 

might require immediate action from nursing staff, while others might be recognized as not 

demanding any special attention, but it is nevertheless important to recognize needs, assess them 

and then decide upon a suitable response in the given situation for that person. Mostly, what is 

observed by nursing staff is what formulates the basis for nursing actions. However, since people 

with dementia are, to a significant extent, dependent on others to provide them with the means 

necessary to live a dignified life, they are more vulnerable and may be less able to take the 

initiatives that would lead to their needs being met. Thus, there might be needs that are not 

expressed in a way that can be observed through behaviours. When striving to provide a dignified 

life for people with advanced dementia in everyday nursing practice, it is necessary to understand 

the fundamental characteristics of human life and what human beings need to live a life in dignity. 

 

Problematic behaviours as expressions of needs 
It is well-known that most people with dementia will demonstrate problematic behaviours at 

some point during the course of the disease (Borsje, Wetzels, Lucassen, Pot & Koopmans, 2015; 

Selbæk, Engedal & Bergh, 2013). These behavioural and emotional expressions can appear as, 

for example, agitation, delusions, disruptive vocalizations, restlessness, depression, anxiety and 

disturbed sleep (hereafter called problematic behaviours). Problematic behaviours are associated 

with decreased quality of life for the person with dementia (Mjørud, Røsvik, Selbæk, Engedal 
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& Kirkevold, 2014; Beerens, Zwakhalen, Verbeek, Ruwaard & Hamers, 2013) and constitute a 

major challenge as well as distress for nursing staff and family members (Pauley, Byung Wook, 

Wojtak, Seddon & Hirdes, 2018; Zwijsen et al., 2014). Problematic behaviours have been 

explained from different theoretical perspectives including viewing them as consequences of the 

degeneration of the brain caused by the disease (Lyman, 1989); behavioural models focusing on 

premorbid personality, stimulus and triggers (Volicer & Hurley, 2003); environmental models 

focusing on a mismatch between the person’s needs and abilities and the environment (Lawton, 

2001); and behaviours as meaningful expressions of unmet needs (Algase et al., 1996).  

 

In this thesis, I have deliberately chosen the term ‘problematic’ to refer to both the behaviours 

of the person with dementia and his or her social context. These behaviours, as the results of an 

individually unique set of casual occurrences, are complex and multifaceted, making them 

challenging for other people to understand. They indicate that something is problematic for the 

person, and it may also be problematic for that person to communicate his or her needs in a way 

that others can understand. These behaviours are also problematic since they affect people 

involved in the environment surrounding the person with dementia, which in the nursing-home 

context implies nursing staff, relatives and other residents. To emphasize the view of these 

behaviours as problematic rather than, for example, as, disturbing or challenging symptoms, I 

have also made an attempt to direct the focus towards the understanding of and response to these 

behaviours, instead of the behaviours per se. If nursing staff focus on the behaviour as the problem 

rather than on the need underlying the problem, the focus when applying care interventions and 

medical treatment might unknowingly be towards the behaviour instead of the need that causes 

the behaviour (cf. Kovach, Noonan, Schlidt & Wells, 2005). Nursing staff have described their 

understanding of the reasons for problematic behaviours in people with dementia as their way 

of communicating, and therefore, staff need to strive to interpret that communication (Clifford 

& Doody, 2018). 

 

In general, people with advanced dementia face challenges asserting their needs, making them 

dependent on others to recognize, understand and respond to their needs. Much of daily life for 

people with dementia living in nursing homes is dependent on nursing staff to interpret and 

respond to their expressed and observed needs. Furthermore, people with dementia who express 

problematic behaviours have been shown to have more unmet needs compared to those without 

these behaviours (Ferreira, Dias & Fernandes, 2016). To be able to support people with 
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problematic behaviours, it is necessary to accurately recognize causes or triggers in order to target 

them with effective care interventions or medical treatment (Kales et al., 2015). Whether or not 

nursing staff take aspects such as personal variables, relations and physical environments into 

consideration will affect how they view, interpret and understand the behaviours of the person 

with dementia. From this viewpoint, the circumstances surrounding the person need to be taken 

into consideration, and therefore, other people’s interpretation of the behaviour in combination 

with an understanding of the situation constitute the level of agreement with what the person 

with dementia is attempting to communicate (cf. Bird & Moniz-Cook, 2008).  

 

Structured assessment as a supportive tool  
To support the assessment and evaluation of problematic behaviours, several validated 

instruments have been developed. Some assess a wide range of problematic behaviours, while 

others focus on specific symptoms (Gitlin, Marx, Stanley, Hansen & Van Haitsma, 2014). 

Currently, the most widely used instrument to assess problematic behaviours is the 

Neuropsychiatric Inventory (Jeon et al., 2011), which can be used with people with mild, 

moderate or advanced dementia (Cummings, 1997). The Neuropsychiatric Inventory is a care-

provider-based instrument that has been thoroughly validated and found reliable for the 

assessment of problematic behaviours in people with dementia (Bentvelzen, Aerts, Seeher, 

Wesson & Brodaty, 2017). The Neuropsychiatric Inventory Nursing Home version (NPI-NH) 

was developed specifically for use with people with dementia living in nursing homes. NPI-NH 

assesses 12 different problematic behaviours commonly seen in dementia. These include 

delusions, hallucinations, agitation/aggression, depression/dysphoria, anxiety, elation/euphoria, 

apathy/indifference, disinhibition, irritability/lability, aberrant motor behaviour, night-time 

disturbances, and changes in appetite/eating. The structure of the NPI-NH comprises screening 

questions for each domain to determine whether changes in behaviour exist. If the answer is 

positive, probing questions are assessed. The questions refer to behaviours that have been 

observed in the previous four weeks and that were not aspects of the person’s personality prior 

to the onset of dementia. For each of the 12 domains, the frequency and severity of the symptoms 

are rated. Frequency scores range from 0 to 4 and severity scores from 0 to 3. The product of 

the frequency score and the severity score provides a subscale score, and the sum of all the 

subscale scores is calculated to form a total score ranging from 0 to 144 (Cummings, 1997).  
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In Sweden, many nursing homes are connected to the quality BPSD registry (www.bpsd.se), 

which was initiated in 2010 to improve the quality of care for people with dementia. The 

structure of the register involves repeated measurements of the frequency and severity of 

problematic behaviours using the NPI-NH, documenting current medical treatment and 

providing a checklist for possible causes of problematic behaviours. This structure generates an 

individually developed care plan providing support in the care of the person with dementia, with 

the aim of decreasing the frequency and severity of problematic behaviours. The register has 

been shown to reduce problematic behaviours and increase quality of life for people with 

dementia (Mayer, Granvik, Minthon & Nägga, 2014). Challenging situations in the everyday 

care of people with dementia have been mitigated through a structured collection of information 

and reflective discussions among nursing staff (Holst et al., 1999). Gathering information in this 

way and thereby analyzing and evaluating all available information and options is essential in 

order to reach a decision about appropriate nursing actions (Johansen & O’Brien, 2016). 

Understanding and assessing problematic behaviours involve a thorough mapping of detailed 

information regarding the subjective experience of the person with dementia and objective and 

observable behaviour (Cerejeira, Lagarto & Mukaetova-Ladinska, 2012), as well as taking the 

individual’s previous personality characteristics into consideration (Holst, Hallberg & Gustafson, 

1997). A fundamental and important element in this relates to the source of the information, 

which should preferably be someone who knows the person with dementia well (Cerejeira et 

al., 2012). However, this can be challenging to accomplish in the nursing-home context due to 

factors such as nursing-staff turnover. 

 

Although structured-assessment instruments may support nursing staff to focus on the same 

factors during each assessment, utilizing these instruments has general concerns. For example, 

statements might be interpreted differently; choices suggested in the instrument may not apply 

to the current situation; and the instrument might limit the communication of relevant 

information (Taylor, 2005). Nursing staff need to recognize and describe behaviours and 

symptoms in an accurate manner. Doing so can be challenging due to difficulties interpreting 

the behaviours of people with impaired verbal communicative abilities (Cerejeira et al., 2012), 

nursing staff lacking the skills to perform sophisticated observations, and the demands of everyday 

nursing practice where interruptions and work routines may cut short or disrupt times available 

for conducting observations (Conn & Thorpe, 2007). As a result, nursing staff may have 

incomplete or inaccurate perceptions of problematic behaviours in people with dementia (Stella 
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et al., 2015); in addition, the assessment may be influenced by the level of distress that the 

behaviours cause (Zwijsen et al., 2014). There is also a risk that utilizing a specific structure such 

as the NPI-NH will cause communication to become impersonal, alienated and instrumental in 

the communicative process, thereby failing to gain an understanding of the situation at hand (cf. 

Habermas, 1984). 

 

The NPI-NH has a number of strengths, such as items that are behaviour-based and observable, 

and that enable nursing staff to provide information regarding frequency and severity. In 

addition, items are grouped into domains with a screening question that facilitates rapid 

determination if changes in behaviour exist. However, several weaknesses have also been 

described; for example, recall bias of nursing staff, information being influenced by the staff’s 

educational level and emotional state, and few items that capture the most common behaviours 

seen in advanced dementia (de Medeiros et al., 2010). Instruments based on observational data, 

such as the NPI-NH, require close proximity between the nursing staff and the person with 

dementia over a substantial period, which can be challenging to attain. Furthermore, Gitlin et 

al. (2014) illuminated that the NPI-NH does not incorporate an evaluation of the context in 

which behaviours occur, a factor described as crucial in order to provide support that targets 

causes and triggers for problematic behaviours (Cohen-Mansfield, Dakheel-Ali, Marx, Thein & 

Regier, 2015). A parallel is the assessment and understanding of pain in people with dementia, 

where research has demonstrated the requirement of gathering information continuously over 

time in order to develop a comprehensive picture of the person’s situation (Dowding et al., 

2016). Gathering information from different sources is a necessity for understanding the person 

accurately. 

 

Data from technology as a source of information in assessments  
People with advanced dementia are highly dependent on nursing staff to observe, interpret and 

understand them in order to receive adequate support. Gathering information from different 

sources is crucial for developing a comprehensive picture of the situation for the person with 

dementia and for recognizing and understanding behaviours and nonverbal communication (cf. 

Dowding et al., 2016). Nursing staff may, for example, use knowledge and experience, clinical 

observations, team-based dialogue and structured assessment tools to attempt to understand the 

person with dementia (cf. Clifford & Doody, 2018; Kales et al., 2015). Thus, information is 

gathered from a variety of sources. Sandelowski (2000) described the important role of 
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technology in nursing and that it may enhance nursing staff’s understanding. Technology can 

illuminate aspects not previously seen and can extend nurses’ capacities, thereby influencing 

changes in how they understand the other person. Using technological solutions could act as a 

source of information and contribute to understanding persons with advanced dementia living 

in nursing homes. Technology has also been emphasized as a means for supporting the human 

rights of this population (Bennett et al., 2017) and may support caring practices (Wynsberghe, 

2015).  

 

Technology is used in a variety of ways to discover, communicate and give meaningful feedback 

on relevant situations and conditions for people with dementia, and according to Bennett et al. 

(2017), technological solutions can provide people with the means necessary to participate in all 

aspects of life and to feel safe. The focus when utilizing technological solutions for people with 

dementia has focused mainly on safety and monitoring; it has now evolved to include 

empowering the person with dementia and promoting independence through the completion 

of daily and psychosocial activities (Ienca et al., 2017). Examples of technology used to support 

people with dementia include monitoring, tracking and tagging technologies, such as fall 

detectors and GPS (Gagnon-Roy et al., 2017); telecare; light therapy; robotic companions; 

simulated presence through audio or video recordings; and technological solutions for increasing 

physical and social activities, support orientation and perform activities at certain times, such as 

taking medication (Daly Lynn et al., 2017). Technology for this population has been used mainly 

to promote independence and increase safety for the person with dementia and his or her family 

members and caregivers (Cahill, Begley, Faulkner & Hagen, 2007), as well as to provide 

psychological support to promote quality of life. Technology has also been used to collect data 

related to health problems in order to monitor, detect and provide information and alarms 

regarding relevant situations for people with dementia (e.g., Martínez-Alcalá, Pliego-Pastrana, 

Rosales-Lagarde, Lopez-Noguerola & Molina-Trinidad, 2016). Technological developments in 

this area are rapid, and there are indications that technology in the form of sensors could 

contribute relevant information to enhance understanding of behaviours and needs of people 

with advanced dementia.  

 

Adequately assessing and monitoring behavioural patterns is fundamental to understanding the 

needs of those with dementia and preventing the onset of problematic behaviours. Sensors that 

measure electrodermal activity (EDA) are thought to be useful for monitoring behavioural and 
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emotional patterns (Sharma, Kacker & Sharma, 2016) and distinguishing calm from distressing 

conditions (Zangróniz, Martínez-Rodrigo, Manuel Pastor, López & Fernández-Caballero, 

2017). In this thesis, I have viewed problematic behaviours as expressions of needs and may 

indicate that the person with dementia is stressed. Stress is known to activate the sympathetic 

nervous system, which triggers physiological parameters influenced by the sympathetic nervous 

system such as muscle activity, heart rate, skin conductance and pupil diameter (Wijsman, 

Grundlehner, Liu, Hermens & Penders, 2011). Skin conductivity can be measured through 

sensors that monitor changes in the electrical resistance of the skin, i.e., EDA. Measurement of 

EDA has been found to be a reliable and valid method for indicating arousal, and the use of EDA 

measurements in people with various neurodegenerative diseases has been well studied and 

described (Boucsein, 2012). EDA measurements have been used, for example, to measure mood 

change in older people (Kuijsters, Redi, de Ruyter & Heynderickx, 2015), to compare the 

engagement of people with dementia during social activities (Perugia et al., 2017), to investigate 

the reactions of people with dementia who are faced with moral dilemmas (Fong et al., 2017) 

and to assess the functional and behavioural health of this population (Alam, Roy, Holmes, 

Gangopadhyay & Galik, 2016). Understanding problematic behaviours in people with advanced 

dementia is challenging, not only because behaviours are complex and multifaceted but also due 

to factors such as lack of continuity, diverse educational levels and subjective perceptions. 

Monitoring EDA in a person with advanced dementia has the potential to provide relevant 

information to nursing staff that may enhance their understanding of his or her needs. 

 

Rationale 
The ability of nursing staff to understand and piece together the fragmented worlds of people 

with advanced dementia living in the nursing-home context presents a challenge because of the 

complexity of the task. At the same time, research has provided much evidence of the importance 

of promoting understanding of people with advanced dementia to improve quality of care. 

Numerous attempts have been made to enhance nursing staff’s understanding of this population. 

For example, staff have received specific training about caring for people with dementia, and the 

development of the BPSD registry in Sweden provides an example of a structure that facilitates 

nursing staff’s assessment of problematic behaviours. However, to advance knowledge within 

this area further exploration of existing and new structures that have the potential to increase the 

understanding of people with advanced dementia living in nursing homes is needed. Based on 

clinical experience and literature reviews, I have attempted to bring forward areas that seemed 
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challenging and thus could contribute to improving knowledge. By exploring different 

perspectives of the phenomena, my aim has been to reach a broader understanding that, when 

combining these perspectives, will have an additive effect to the understanding of the 

phenomena, both on a general and a specific level.  

 

One area regarding the assessment of problematic behaviours that could benefit from further 

exploration is the clinical use of structured assessment instruments, and among these, the current 

use of the NPI-NH is internationally well accepted. Although the NPI-NH has many strengths, 

utilizing this instrument also involves general concerns that may affect the usefulness and accuracy 

of the assessments. Thus, in utilizing the NPI-NH, understanding the dynamics of clinical 

reasoning is important when striving to promote the understanding of people with advanced 

dementia living in nursing homes. 

 

In the nursing staff’s process of piecing together understanding, clinical observations, their 

knowledge of the person, their experience, team-based dialogues and structured assessment tools 

are used. Utilizing a variety of sources of information is necessary to create a comprehensive 

picture of the needs of the person with dementia. Nevertheless, it is challenging to understand 

people with advanced dementia because of factors such as lack of continuity, diverse educational 

levels and subjective perceptions. Sensors measuring EDA could be a useful tool for monitoring 

people’s behavioural and emotional patterns, which is a fundamental factor for understanding 

their needs. Monitoring EDA in people with advanced dementia has the potential to provide 

relevant, structured information to nursing staff. 

 

Many aspects of the everyday lives of people with advanced dementia living in nursing homes 

depend on nursing staff to interpret and respond to their expressed and observed needs. Since 

this population has difficulty asserting their needs, nursing staff need to support all aspects vital 

for a dignified human life within the nursing-home context. Thus, knowledge about human 

capabilities and what human beings need in order to live their lives in dignity is required. Martha 

Nussbaum suggests that, to live a dignified life, a capability approach that focusses on what people 

are able to do and to be in certain agreed-upon areas is necessary. Exploring Nussbaum’s 

approach in the context of people with advanced dementia living in nursing homes and the 
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opportunities they are offered can advance the meaning of dignity for them and add further 

knowledge to this topic.  

 

Research aim and focus 
The overall aim of this PhD thesis was to explore structures that may promote the understanding 

of people with advanced dementia living in nursing homes. It focusses specifically on (I) the 

clinical reasoning employed by assistant nurses when utilizing the NPI-NH as a tool to assess 

frequency and severity of BPSD (behavioural and psychological symptoms in dementia, i.e. 

problematic behaviours) in people with advanced dementia, (II) whether sensors measuring 

electrodermal activity (EDA) can improve the identification of agitation in individuals with 

dementia, (III) how an EDA sensor impacts assistant nurses’ structured assessments of problematic 

behaviours of people with dementia and their choices of care interventions, and (IV) how Martha 

Nussbaum’s approach to human capabilities can apply to dignity in the lives of people with 

advanced dementia living in nursing homes. 

 

Methods 
This project was designed with a variety of methodological approaches involving both qualitative 

and quantitative methods to address the four specific research aims of this thesis. All studies were 

conducted in nursing homes in northern Sweden, and the studies focusing on the wristband 

sensor measuring EDA were developed with the support of preliminary findings developed 

within the framework of an EU Frame 7 project, Dem@Care. All data were collected between 

2015 and 2017.  

 

A total of six nursing homes in northern Sweden were included in the project based on the 

criterion that each one was actively using the quality BPSD registry prior to inclusion in the 

study (www.bpsd.se), meaning that assistant nurses were trained in the use of a structured system 

for assessing problematic behaviours according to the NPI-NH. As part of the BPSD registry, 

the nursing staffs had completed web-based training encompassing basic knowledge of dementia 

and problematic behaviours, as well as training in administering the NPI-NH. Each nursing 

home comprised multiple units, which had apartments for 10 residents as well as common areas, 

such as a day room with a TV and a dining area. The nursing staff comprised mainly trained 
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assistant nurses working closely in the care of the persons with dementia and experienced in 

supporting people at all stages of the disease. A registered nurse supported them, and they could 

consult a general practitioner when needed. This thesis included a total of 41 assistant nurses and 

20 individuals with dementia, distributed among the four individual studies. Some participants 

took part in more than one study (see Figure 1).  

 

 

Figure 1. Overview of participant distribution in the four individual studies included in this PhD 

thesis. In total, 41 assistant nurses were included in this thesis; 21 participated in study I and 33 

in study III. A total of 20 individuals with dementia were included; 9 participated in study II, 14 

in study III, and 4 in study IV. This means that some participants took part in more than one 

study.  

 

 

 

41 assistant nurses

Study I

21 assistant nurses

Study III

33 assistant nurses

20 individuals with 
dementia

Study II

9 individuals with 
dementia

Study III

14 individuals with 
dementia

Study IV

4 individuals with 
dementia
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Table 1. Overview of methods and participants of study I–IV 

 Participants Data Collection Analysis 

I 21 assistant nurses Audio recordings of 
structured 
assessments 

Discourse analysis 

 

II 9 individuals with 
dementia 

Sensor data and 
structured 
observations 

Correlational analysis 
and binary logistic 
regression model  

III 14 individuals with 
dementia 

33 assistant nurses (9 of 
whom participated in 
focus-group interviews) 

NPI-NH scoring 

Documented care 
interventions  

Audio recordings of 
focus-group 
interviews 

Difference in means 

Content analysis and 
descriptive statistics 

Content analysis. 

IV 4 individuals with 
dementia 

Participant 
observation 

Ethnography, 
recursive analysis 

 

Study I 

Participants and context 
In study I, 21 assistant nurses working in nursing homes in northern Sweden were included. All 

of the included nursing homes were connected to the BPSD registry prior to inclusion in the 

study, meaning that they used a structured system for assessing problematic behaviours, relying 

on the NPI-NH. As a part of the registry, the nursing staff had completed web-based education 

including basic knowledge of dementia and problematic behaviours, as well as training in 

administering the NPI-NH. The criterion for participation was being an assistant nurse who 

ordinarily conducted the structured assessment sessions using the BPSD registry. Two assistant 

nurses usually participated in each session; both were involved in the daily care of the person 

with dementia being assessed, and one of them, who had received specific training in using the 

NPI-NH, administered it. Screening questions for each domain in the instrument were read and 

discussed, and the assistant nurses decided together whether the behaviour described had been 

present in the previous four weeks or not. If the behaviour was regarded to be present, its 

frequency and severity were rated (cf. Cummings, 1997).  
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Data collection 
The assessment sessions were audio-recorded by the first author (C.M.), who conducted the data 

gathering but did not take an active part in the clinical reasoning. A total of 20 structured 

assessment sessions were recorded lasting from 7 to 81 minutes (mean = 29 minutes). 

 

Analysis 
The focus in study I was on assistant nurses’ reasoning processes leading to a shared assessment 

and decision. Therefore, it was important to maintain the reasoning among the participants as a 

whole rather than dividing it into separate pieces. Hence, a method of discourse analysis focussing 

on the content and the activities in the communication to analyze the original audio-recordings 

was chosen (Gill, 2000; Wetherell & Potter, 1988). To reduce the risks of misinterpretation of 

meaning and neglecting important aspects of naturally occurring speech when transcribing, the 

original audio-recordings were used as the unit of analysis (Hutchinson, 2005; Wainwright & 

Russell, 2010). When analyzing a spoken conversation as opposed to text, the researcher may 

remain in context and respect coherence and narrative flow, which in turn may strengthen the 

interpretation and analysis (Wainwright & Russell, 2010). The audio-recordings were transferred 

to the qualitative data analysis software NVivo 11 Plus (Zamawe, 2015), which made it possible 

to select segments for coding, to define and organize coding and information, and to analyze 

relationships and patterns in the data.  

 

The process of analysis was carried out in several steps (Gill, 2000; Wetherell & Potter, 1988). 

The first step was to listen to the entirety of each audio-recording several times to become 

familiar with the content and the recording as a whole. The second was to divide, label, and sort 

sequences of the audio- recording according to the structure of the NPI-NH. In the third step, 

each statement was coded with a detailed description of the content and the activities performed 

in the reasoning. The coding units in this step were created through rules for interpreting features 

of speech such as signs of genuine certainty, for example. Different interpretations were discussed 

within the research group until agreement was reached. The fourth step in the analysis was to 

search for patterns of similarities and differences by posing questions regarding the data. These 

patterns were used to sort and group all coded audio segments to describe similarities and 

differences. The fifth step involved listening through the audio sequences again and formulating 

a descriptive running text for each sequence. The running text was then abstracted in several 
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steps in which categories conveying ways of reasoning were created. Lastly, a synthesis based on 

interpretation of the categories was created.  

 

Study II 

Participants and context 
For study II, 9 people residing in nursing homes in northern Sweden were purposefully selected 

based on consultation with experienced key persons including unit managers and nursing staff at 

the nursing home. The criteria for residents’ participation were that they had received a diagnosis 

of dementia and, at the time of inclusion, were considered to have problematic behaviours 

according to an assessment using the NPI-NH (Cummings, 1997) conducted by assistant nurses. 

All participants were assessed by the first author (C.M.) with the Global Deterioration Scale 

(GDS) (Reisberg, Ferris, de Leon & Crook, 1982) and were regarded to have advanced dementia 

(GDS stage 6). To be assessed at stage 6 in this instrument indicates, for example, that the person 

occasionally forgets the names of close relatives, is entirely dependent on others for survival, and 

may retain some knowledge of his or her surroundings, e.g. the season; frequently has disturbed 

diurnal rhythm; almost always recalls his or her own name; and frequently continues to be able 

to distinguish familiar from unfamiliar people in the environment. The nursing staff comprised 

mainly trained assistant nurses working closely in the care of the persons with dementia and 

experienced in supporting people at all stages of the disease.  

 

Data collection 
For study II, data were collected from a sensor measuring EDA and from structured observations 

conducted by assistant nurses. Each participant with dementia wore a single wristband sensor 

that measured EDA during the day, and it was removed and charged during the night. The 

wristband stored measurements in an internal memory, and these were transferred by the first 

author (C.M.) to an online service that filtered the signals, calculated a baseline for each 

participant and statistically classified stress levels on a scale from 0 to 5. Kikhia et al. (2016) 

explained the calculation of baseline and stress levels in detail in their work. Observational data 

gathered by assistant nurses involved in the daily care of the person with dementia wearing the 

sensor were collected through annotation of observed behaviors on a 24-h observation schedule. 

Each behaviour was annotated using specific predetermined color-coding. To support 

annotation, behaviours commonly occurring in advanced dementia were presented in the 
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scheme, including worriedness, aggression, and sleep. It was also possible to add behaviours and 

information to the scheme as needed. Observation notes were collected for approximately two 

weeks for each participant, during which time the participant also wore the sensor to register 

EDA. 

 

Analysis 
The sensor data from the online service were transferred to IBM SPSS statistics predictive 

analytics software (version 23.0) along with the data from the structured observations. The 

observational data were dichotomized as two groups consisting of observations of behaviours 

that indicated agitation (e.g. worriedness, restlessness, irritation, aggression) in one group and 

awake/calm in the other. Sleep was excluded from the analysis since it was not within the scope 

of this study. The statistical significance was set at  < 0.05. The Student’s t test was used to 

analyze differences between means, and Spearman’s rho was used to analyze correlations between 

observations and sensor values. A binary logistic regression model was utilized, which made it 

possible to study the effect of sensor values at different time delays on the observations of agitation 

(cf. Dawson &Trapp, 2004). The assistant nurses’ observations of agitation were set as the 

predicted variable, and the predictors were (1) sensor value at the time of the observation, (2) 

sensor value 1 h before the observation, and (3) sensor value 2 h before the observation, which 

were all entered into the equation simultaneously.  

 

Study III 

Participants and context 
Study III included people with dementia living in nursing homes in northern Sweden and 

assistant nurses working at the nursing homes. Each participant with dementia wore a single 

wristband sensor that measured EDA during an eight-week trial, during which assessments 

according to the structure proposed by the BPSD registry were utilized by assistant nurses. The 

structure of the registry involves repeated measurements of the frequency and severity of 

problematic behaviours using the NPI-NH, documenting current medical treatment, and 

providing a checklist for possible causes of problematic behaviours. This structure generates an 

individually developed care plan that provides support in the care of the person with dementia 

with the aim of decreasing the frequency and severity of problematic behaviours. In consultation 

with the nursing-home manager and experienced staff, 20 people with dementia were 
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purposefully selected based on the criteria that the person had a diagnosis of dementia and, at the 

time of inclusion, was considered to have problematic behaviours according to assessment using 

the NPI-NH (Cummings, 1997). All participants were also assessed with the Global 

Deterioration Scale (Reisberg, Ferris, de Leon & Crook, 1982) and were considered to be in the 

advanced stage of dementia (GDS 6). The number of participants declined throughout the trial 

period, and 14 participants completed all three assessments in the eight-week trial period. 

Assistant nurses included in the study were those who ordinarily performed the structured 

assessment sessions of problematic behaviours displayed by the participating person with 

dementia according to the BPSD registry. In each session, two assistant nurses usually 

participated; both were involved in the daily care of the person with dementia being assessed, 

and one had received specific training in administering the NPI-NH. In all, 33 assistant nurses 

participated during the structured assessments, and 9 of them were recruited to participate in 

focus-groups interviews based on willingness to participate and experience using information 

from the sensor measuring EDA in the assessment process.  

 

Data collection 
In study III, the same sensor described in study II was utilized in the same manner. Data were 

collected during structured assessment sessions (NPI-NH scores and suggested care interventions) 

performed by assistant nurses and by focus-group interviews with assistant nurses. The assessment 

sessions followed the structure proposed by the BPSD registry, meaning that the first step was to 

assess problematic behaviours per the NPI-NH, which was administered by an assistant nurse 

trained in using the instrument. The NPI-NH comprises 12 domains, each describing 

problematic behaviours commonly occurring in dementia. If the behaviour was regarded as 

present during the previous four weeks, assistant nurses rated frequency and severity for each 

domain. The frequency scores ranged from 0 to 4 and the severity scores from 0 to 3. The 

product of the frequency score and the severity score gave a subscale score, and the sum of all 

the subscale scores formed a total score ranging from 0 to 144. The second and third steps of the 

assessment process following the structure of the BPSD registry comprised documentation of 

current medical treatment and going through a checklist for possible causes of behavioural 

changes. In the last step of each assessment session, assistant nurses suggested and documented 

care interventions to decrease the problematic behaviours using their own wording. To support 

this final step, the BPSD registry has predetermined areas of interventions commonly used to 

decrease problematic behaviours, for example, physical activity, time spent outdoors, music and 
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singing, massage, and treating the person in the most supportive manner. The first author 

collected the data but did not take an active part in the assessment sessions.  

 

The NPI-NH scoring performed by assistant nurses and the documented care interventions that 

were suggested by assistant nurses during the structured assessment sessions were collected at the 

entry of the study, at four weeks, and at eight weeks respectively for each participant wearing a 

sensor. Patterns of highly increased EDA were manually compiled by the first author (C.M.) and 

presented to assistant nurses during the second (4 weeks) and final (8 weeks) assessment sessions. 

A total of 9 assistant nurses participated in semi-structured focus-group interviews regarding their 

experiences of using information from a sensor measuring EDA. The assistant nurses were 

divided into three groups with three participants in each group. Data from the interviews were 

collected as audio-recordings, and each interview lasted approximately 40 minutes.  

 

Analysis 
The evaluation process included NPI-NH scores rated at structured assessment sessions 

conducted by assistant nurses, the care interventions suggested by assistant nurses in the final step 

of the assessment sessions, and focus-group interviews with assistant nurses. Each data set was 

analyzed separately. 

 

The measurements collected from the NPI-NH were transferred to IBM SPSS statistics 

predictive analytics software (version 23.0). To investigate differences in the NPI-NH scoring 

after the addition of information from a sensor measuring EDA, the total NPI-NH score for 

each person with dementia was paired, respectively, at the first and second assessment sessions, 

and second and third assessment sessions (cf. Dawson & Trapp, 2004). To illuminate differences 

before and after the intervention, the differences in the NPI-NH scoring between the first and 

second assessment sessions were compared to the differences between the second and third 

assessment sessions. 

 

The documented care interventions suggested by assistant nurses and the transcribed focus-group 

interviews with assistant nurses were analyzed using content analysis (Krippendorff, 2013). 

However, the method was used in a somewhat different manner. When content analysis was 
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applied to the care interventions, this method made it possible to examine patterns of content in 

a systematic manner (cf. Krippendorff, 2013). This, in turn, allowed us to compare differences 

in the care interventions suggested by assistant nurses during the structured assessment of 

problematic behaviours before and after the addition of EDA measurements. The first step in the 

analysis was to read the written data to gain a sense of content and the text as a whole. Each 

suggested care intervention was treated as a textual unit. In the next step, the textual units were 

extracted and sorted into three groups based on the assessment session (first, second, last) in 

which they were suggested. The following steps involved reading through the textual units in 

each group, searching for similarities in content and, based on that, categorizing the textual units. 

Categories were then reviewed for differences in content after adding information from the 

sensor measuring EDA in the assessment sessions compared to those before, and a descriptive 

running text was formulated based on these differences. All textual units were also coded to 

identify whether the care interventions included descriptions on when to perform the suggested 

intervention, i.e. if it was time-related or not, which then were analyzed using descriptive 

statistics.  

 

When using content analysis to analyze the audio-recordings transcribed from the focus-group 

interviews (Krippendorff, 2013), the method allowed for a systematic approach where important 

meaning from the content of text could be identified. In the first step, the transcribed interviews 

were read through several times to get a sense of the content and the text as a whole. In the 

following step, textual units were extracted and reduced by grouping them based on similarities 

in content. Categories were then created in several steps, a process that ended when the 

categories were deemed to be mutually exclusive and exhaustive (Krippendorff, 2013). The last 

step involved the formulation of a running text conveying the content in the categories. 

 

Study IV 

Participants and context 
Based on consultations with the nursing-home manager and experienced staff, 4 women with 

advanced dementia living in a nursing home in northern Sweden were purposefully selected. 

Inclusion criteria were that the person had a dementia diagnosis and, at the time of inclusion, 

was considered to have problematic behaviours according to assessment with the NPI-NH 

(Cummings, 1997). The participants demonstrated problematic behaviours daily and several 
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times a day, which, for example, included emotional lability, agitation, disturbed perception and 

thought, and restlessness. The participants were able to move around independently, with or 

without walking aids, but required assistance in all aspects of daily living. The nursing home was 

specialized in the care of people with dementia, meaning that nursing staff were trained and 

experienced in supporting people with dementia in all stages of the disease.  

 

Data collection 
To capture the everyday lives of people with dementia living in nursing homes, the first author 

(C.M.) conducted participatory observations. The observations followed the natural stream of 

activities in the participants’ daily lives and were performed 1 to 2 days per week for 

approximately 3 months for each of the 4 participants. On average, the observations lasted for 6 

hours, and the total number of days spent with all of the participants was approximately 50. To 

enhance the understanding of the observations, conversations with nursing staff and relatives 

were also employed (Beuscher & Grando, 2009). Data were documented using notes (cf. 

Emerson, Fretz & Shaw, 2011), which consisted of reminders, verbatim quotes, impressions and 

feelings during the observations. Closely connected to the observations, these notes were used 

to create descriptive field notes (cf. Emerson et al., 2011). The focus was to recreate each 

moment from the observations as it was remembered and experienced. The data-collection phase 

ended when richness of data was achieved and all variations of the everyday lives of the 

participants in the nursing homes appeared to have been gathered. 

 

Analysis 
The collected data were analyzed using recursive analysis, which made it possible to test the ideas 

generated in the field through observations and interactions against a general theory (cf. Madden, 

2010). Nussbaum’s (2011) approach to human capabilities served as the explanatory theoretical 

framework that provided us with tools for directing our attention towards conditions necessary 

for a dignified human life. The framework guided the interpretation, understanding and coding 

of the material. The field notes gathered from participatory observations were read through 

several times to gain an initial impression of content and to search for features, patterns and 

deviations in the data. Expressions in the material of fulfilled or unfulfilled opportunities for 

human capabilities, as described by Nussbaum, were considered as significant content for the 

analysis. Meaning units were extracted and coded based on the kinds of capabilities that were 

expressed within them. The next step was to search for patterns and relationships among the 
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coded meaning units, and then group together meaning units sharing the same central meaning. 

This process was conducted stepwise and continued until no further abstraction was deemed 

appropriate. In the last step, a descriptive text conveying different aspects of each of the 10 

human capabilities as described by Nussbaum was formulated (cf. Madden, 2010).  

 

Methodological considerations 
This thesis addressed the complex phenomenon of understanding people with advanced 

dementia, and the four individual studies explored different perspectives of this phenomenon 

with the goal of gaining a broad view of it. Hence, using different methodological approaches 

was deemed fruitful. A challenge of addressing phenomenon in this way can be the risk of being 

too general and only scratching the surface of the phenomenon, thereby failing to add new in-

depth knowledge regarding important aspects. I have addressed the challenge by being selective 

about which research questions to ask and in my choice of methodology for answering them. 

Moreover, each of the four individual studies explores a perspective that may promote the 

understanding of people with advanced dementia living in nursing homes, and the studies, when 

combined, can have an additive effect on our understanding of the phenomenon. I have also 

conducted the studies for this thesis in a context where a structured assessment process, the BPSD 

registry, was utilized. This strengthens the possibility of exploring different perspectives of 

importance for existing clinical procedures and thereby adds valuable knowledge specific to this 

context.  

 

There might be challenges related to combining data from different nursing homes due to factors 

such as diverse educational levels and work experience among nursing staff. To enhance rigor, 

all studies were conducted in nursing homes where the structure of the BPSD registry was well 

implemented and used in everyday care. This meant that nursing staff were experienced in 

assessing and responding to problematic behaviours and had received similar training 

encompassing basic knowledge of dementia and problematic behaviours. In all studies, there is a 

risk that my presence has affected nursing staff and the persons with dementia, which may 

influence findings or the understanding of the phenomenon. However, prolonged engagement 

involving sufficient time spent at the nursing homes observing various aspects and talking to 

different people was utilized to establish a relationship of trust with the participants and to gain 

an adequate understanding of the phenomenon (cf. Pandey & Patnaik, 2014). My pre-

understanding has been important in all stages of conducting the four individual studies of the 
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thesis (cf. Chan, Fung & Chien, 2013). In striving to keep an open mind, I have consistently 

remained critical concerning my own pre-understanding and its effect on the research conducted 

(cf. Nyström & Dahlberg, 2001). For example, I have kept a reflective diary that helped me to 

continuously reflect on my knowledge, beliefs, values and experiences (cf. Chan et al., 2013). In 

addition, I have carefully considered my role in the different situations and discussed findings 

with other members of the research group as well as with nursing staff. The challenges 

encountered in the real-world setting and the extensive data set were managed by being rigorous 

and systematical, and by continuously discussing them within the research group. I have also 

participated in the vast majority of the assessment sessions for studies I, II and III to ensure that 

the sessions were conducted in a comparable manner. To attempt to reduce interpretive bias, I 

was involved both in collecting data and in performing data analysis. The data analysis was 

performed with another researcher who was not part of the data collection but knew the 

collection strategy. The entire research group also held continuing discussions regarding findings 

and alternative interpretations (cf. Polit & Beck, 2012).  

 

Since the studies have both qualitative and quantitative approaches, these implied different 

challenges. An iterative approach was used to ensure reliability and validity and, thus, the rigor 

of the studies with qualitative approaches (studies I, III [partially], IV). This meant a continuous 

movement back and forth between design, literature, data-collection strategies and analysis to 

identify when to proceed, stop or modify the research process (Morse, Barrett, Mayan, Olson & 

Spiers, 2002). In study I, the original audio-recordings were used as the unit of analysis to 

enhance validity and rigor (Mishler, 1984; Hutchinson, 2005). Conventionally, the analysis of 

such data requires transcription, converting audio to text. However, aspects of the spoken word 

such as voice intonation, volume, rate of speech and silences may be lost when audio-recordings 

are transferred to the written word and may therefore result in misinterpretation of the speaker’s 

meaning (Hutchinson, 2005). By using the original audio-recordings during the analysis process, 

it was possible to remain in context and respect the coherence and narrative flow of the 

recordings (cf. Wainwright & Russell, 2010). In study IV, there was a necessity to be conscious 

and careful about maintaining the relationship between the first-person perspective and the 

outside perspective of the researcher throughout the data-gathering process in order to maintain 

a critical reflection concerning findings (cf. Hammersley & Atkinson, 2007; Madden, 2010). The 

use of a theoretical framework in study IV directed the attention towards the study phenomenon 

and was important in order to prevent missing out on observations in relation to the study’s aim. 
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In the quantitative studies (II, III [partially]), intra- and interrater reliability and test–retest 

reliability between assessments among assistant nurses was not examined, but it is reasonable to 

assume that there would be differences due to different opinions and perceptions among assistant 

nurses. Nevertheless, they were chosen because of their close relationship to the person with 

dementia and their experience monitoring and assessing problematic behaviours (cf. Roberts, 

Priest & Traynor, 2006). The observational scheme (II) was chosen since most nursing homes 

were accustomed to using it in everyday practice, and experience utilizing assessments according 

to the NPI-NH with the structure of the BPSD registry was a requirement for nursing-home 

inclusion in all studies. When performing data collection in real-world settings, it is important 

to build upon structures that nursing staff are accustomed to in order to enhance the possibility 

of accurately measuring what is intended (cf. Wilhelm & Grossman, 2010). In study III, patterns 

of highly increased EDA were manually compiled by the first author (C.M.) and presented to 

assistant nurses during structured assessment sessions. There were challenges involved in 

interpreting EDA since it was individual and it fluctuated. This was managed by focussing on 

patterns of highly increased EDA that were persistent over time and disregarding temporary 

elevations. The participating persons with dementia were purposefully selected based on 

consultations with the nursing-home manager and experienced staff. This seemed to influence 

the sample by including mainly people with high levels of problematic behaviours as rated with 

the NPI-NH, meaning that the external validity may have been affected. However, the sample 

was quite homogeneous, and data were collected from nursing homes in two different cities, 

building variation in the contexts and preconditions that increases the generalizability of the 

findings to other similar settings and other people with dementia (cf. Roberts et al., 2006).  

 

There is a risk that certain aspects may not have occurred in the sample, or that the findings are 

skewed as a consequence of a small sample. A larger sample would probably have shown more 

robust evidence of impact. However, working in a real-world setting has its difficulties, and 

technical problems made the inclusion of participants a challenging and extended procedure. 

The wristband sensor was accepted by the participants and nursing staff, who were able to easily 

adapt the procedures involved with working with the sensors into their daily work. However, 

it should be noted that there were challenges involved with using sensors in this context, and 

even though the wristband sensors were, for the most part, accepted by the participants, there 

were situations where the participant did not want to wear it and others when it was difficult to 

remove the sensor from the wrist because some participants wanted to keep it. There may be 
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challenges with using EDA measurements for older people due to, for example, variations in the 

activity of the sympathetic nervous system (Gandhi & Singh, 2012) and attenuated EDA 

(Gavazzeni, Fischer & Wiens, 2008). Moreover, different types of dementia may affect EDA 

levels due to, for example, emotional blunting (Joshi et al., 2014). To enhance credibility, 

patterns of increased EDA were measured over time, a technique that has been described as 

important when utilizing EDA measurement in older people with dementia (Kreibig, 2010). 

 

Ethical considerations 
Research involving people with dementia is sensitive because of their vulnerability, and many 

ethical considerations are required in the justification for such research. In a broader perspective, 

the research for this PhD thesis was justified because it addresses important challenges in the care 

of people with dementia. Supporting the lives of people with advanced dementia is an essential 

element in the care of the elderly worldwide, and to promote in-depth understanding of their 

needs is important. Improved understanding has obvious value for people with advanced 

dementia, yet I have continuously evaluated the sensible and moral aspects of the means 

employed to achieve the end (cf. Oliver, 2010). People with advanced dementia are often 

excluded from research, meaning that this PhD thesis also implicitly targets issues of power, 

equity and equality by shining a light on this vulnerable population. Vulnerability among people 

with advanced dementia is evident in various aspects of life, including the possibility of making 

their voices heard and actively participating in their own lives. This makes it essential to actively 

strive towards their inclusion in research, in addition to studying structures that have the potential 

to affect their day-to-day lives. I have carefully considered vocabulary throughout this thesis, 

striving to promote the person with dementia as an active participant rather than a passive subject 

(cf. Oliver, 2010). However, there is a risk that the term ‘problematic behaviours’ will imply 

that people with dementia are problematic. I am well aware that the term has its challenges; 

however, I think it is important not to diminish the severity and suffering that these behaviours 

may lead to for the person with dementia, his or her family members and nursing staff. By 

emphasizing these behaviours as problematic, there is also an appeal to act in order to resolve 

them. Furthermore, it is important to emphasize the necessity of not omitting behaviours that 

may not have been captured within the four individual studies included in this thesis. For 

example, behaviours such as apathy that are not related to increased stress, per se, may not have 

been captured by the sensor measuring EDA, and some dimensions of human capabilities were 

not observed, such as religious observances and sexuality. The persons with dementia and the 
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nursing staffs may not realize many tangible benefits from their participation; however, I have 

made an effort to reinforce that they are valued by focusing on their importance in the research 

process and by stressing that their views matter. Oliver (2010) emphasized that, by showing 

genuine interest in the participants’ opinions and situations, their self-esteem might increase.  

 

The studies encompassed in this PhD thesis were approved by a Regional Ethical Review Board 

for research, No. 2013/10-31. Participating in research may pose a risk of intrusion into the 

personal sphere and to one’s integrity that may be challenging for people with dementia to 

maintain control of due to difficulties obtaining informed consent, among other factors. To 

preserve the integrity of the person with dementia during data collection, a constant dialogue 

with family members and nursing staff who knew the person with dementia well was maintained. 

Because of difficulties obtaining informed consent, a double-consent procedure was adopted, 

meaning that the nursing staff continuously evaluated signs from the person with dementia that 

he or she no longer wished to participate, for example, by not wanting to wear the sensor, and 

by informing and receiving consent from a proxy (Dewing, 2007). Moral sensitivity was applied 

throughout the research project, meaning that I endeavoured to remain attentive and sensitive 

to moral values that might arise in conflict-laden situations with the persons with dementia (cf. 

Heggestad, Nortvedt & Slettebø, 2013b). In this view, research ethics is considered a continuous 

and never-ending task founded in both emotion and reasoning in the situation. To maintain the 

role of researcher and, at the same time, ensure the well-being of the participant may be a 

challenge when conducting research in close connection to people with dementia who are living 

in nursing homes (cf. Pesonen, Remes & Isola, 2011). This was managed by informing nursing 

staff when needed so they could ensure that the needs for professional support of those with 

dementia could be met. Nursing staff were given oral and written information about the studies 

at common meetings, and those participating in structured assessments of problematic 

behaviours, as well as focus-group interviews, gave their written consent to participate (Polit & 

Beck, 2012).  

 

All data were protected using accepted principles of data security where the data, as far as possible, 

was de-identified, and only authorized persons had access to the information. Data sets from 

observations, assessment sessions, interviews and such were handled in the same manner, 

meaning that data were de-identified and processed confidentially and that written data were 

kept under locked, secure conditions (cf. Polit & Beck, 2012). 
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Findings 
Table 2. Overview of the aims and the main findings in studies I–IV 

 Aim Main Findings 

I To explore the clinical reasoning 
employed by assistant nurses when 
utilizing the NPI-NH as a tool to 
assess frequency and severity of 
BPSD in individuals with advanced 
dementia 

Four categories conveyed assistant nurses’ 
clinical reasoning: considering deteriorations 
in ability and awareness, incorporating 
individual and contextual factors, 
overcoming variations in behaviours and 
ambiguous formulations in the instrument, 
and sense-making interactions with 
colleagues. The clinical reasoning employed 
by assistant nurses became a way to reach a 
consensual and broader understanding of the 
person with dementia, with the support of 
the NPI-NH as an important framework.  

II To explore whether a sensor 
measuring electrodermal activity 
(EDA) can improve the 
identification of agitation in 
individuals with dementia 

The values from the sensor measuring EDA 
correlated with assistant nurses’ structured 
observations of agitation both at the time of 
the observation and 1 and 2 h before the 
observation. This indicates that increasing 
EDA values were seen prior to the assistant 
nurses’ annotation of agitation, and thus, a 
sensor measuring EDA could support early 
detection of agitation. 

III To explore how a sensor measuring 
EDA impacts assistant nurses’ 
structured assessments of 
problematic behaviours amongst 
people with dementia and their 
choices of care interventions 

The information from the sensor measuring 
EDA was perceived to make behavioural 
patterns clearer and more visual, which 
enhanced assistant nurses’ understanding of 
time-related patterns of behaviours. In turn, 
this enhancement facilitated timely care 
interventions to prevent the patterns and 
decrease the frequency and severity of 
problematic behaviours. 

IV To explore how Martha 
Nussbaum’s approach to human 
capabilities can apply to dignity in 
the lives of people with advanced 
dementia living in nursing homes 

A dignified life for people with advanced 
dementia often required nursing staff to be 
present and to provide adapted support to 
ensure that the person could actually pursue 
human capabilities. Mainly, it was 
challenging for people with advanced 
dementia to achieve the human capability of 
affiliation and practical reasoning. 
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Study I 
The aim in study I was to explore the clinical reasoning employed by assistant nurses when 

utilizing the NPI-NH as a tool to assess frequency and severity of BPSD (behavioural and 

psychological symptoms in dementia, i.e. problematic behaviours) in people with advanced 

dementia. The structure of the NPI-NH was used as a supportive framework that encouraged 

assistant nurses to discuss, which broaden the understanding of the person with dementia. Since 

the person demonstrated deterioration in his or her ability to perform many of the aspects 

described in the follow-up questions in the NPI-NH, assistant nurses had to consider 

deterioration in ability and awareness of the person in order for the structure to be useful. It was 

also important to have knowledge of the person’s previous personality and preferences to assess 

whether behaviours should be regarded as pathological or as part of the personality of the person 

in question. Incorporating individual and contextual factors that could be important for 

understanding the behaviours of the person with dementia accurately was a crucial aspect for the 

structure of the NPI-NH to be supportive in the understanding of the person with dementia. A 

necessary factor for being able to perform assessment with the NPI-NH properly was to have a 

comprehensive picture of the person’s situation. Since the assistant nurses were not constantly 

present to observe the person with dementia, it was difficult to construct an overall picture of 

the situation. Thus, it was essential for the participating assistant nurses to share with each other 

their observations and in what ways they had understood the person with dementia during the 

assessment with the NPI-NH. Through this dialogue, they could jointly combine pieces of 

information to reach an understanding of the behaviour. This sense-making interaction among 

the participating assistant nurses was a necessary and vital component for the NPI-NH to become 

a structure that promoted the understanding of the person with dementia. 

 

Studies II and III 
The aim of study II was to explore whether a sensor measuring electrodermal activity (EDA) 

could improve the identification of agitation in individuals with dementia. The structure of using 

a sensor measuring EDA showed a significant difference (p < 0.01) in mean sensor values 

between people with dementia assessed by assistant nurses as showing agitation and people 

assessed as awake/calm, both at the time of the observation and 1 and 2 h before observation. 

The binary logistic regression model correctly predicted 73.5% of assistant nurses’ observations 

of agitation opposed to 66.5% with no predictors and 50.0% by chance. This indicates that when 

mean sensor values were significantly higher, i.e. higher EDA, it was more likely that assistant 



46 
 

nurses had observed and annotated agitation than awake/calm. Hence, higher EDA may indicate 

that the person with dementia is expressing behaviours related to agitation. There was also a 

significant correlation between assistant nurses’ observations of agitation and sensor values both 

at the time of the observation and 1 and 2 h before observation. This indicated that using a sensor 

to measure EDA could potentially identify agitation prior to the observation of these behaviours, 

which has been understood as an important and supportive factor when striving to understand 

and support the person with dementia with relevant care interventions. 

 

The aim in study III was to explore how a sensor measuring EDA impacts assistant nurses’ 

structured assessments of problematic behaviours amongst people with dementia and their 

choices of care interventions. Assistant nurses perceived the structure of utilizing measurements 

from an EDA sensor as a supportive and objective tool that clarified the person’s situation and 

made it more comprehensive. The structure was perceived as enhancing their sense of continuity 

when striving to understand the needs of the person with dementia. However, for the 

information from the sensor to be supportive, it was crucial to base the understanding of the 

person with dementia on the assistant nurses’ experiences and knowledge of the person and to 

use the information from the sensor as one element that could promote their understanding of 

the individual. It was like solving a puzzle where all the pieces of information were considered. 

The information from the EDA sensor was perceived by assistant nurses to visualize time-related 

patterns of behaviours, which enhanced their focus towards the triggers and starting points of 

problematic behaviours. This, in turn, supported the understanding of the person and when to 

introduce timely interventions to prevent the onset of problematic behaviours. The difference 

in NPI-NH scoring was compared before and after adding the structure of information from an 

EDA sensor during structured assessment sessions performed by assistant nurses. There was a 

decreasing trend in a vast majority of the people with dementia both before and after adding 

information from the sensor. This indicates both an impact of the structured assessment itself and 

an added impact when using the structure of information from the sensor. Another trend was 

that the information from the EDA sensor seemed to impact the care interventions suggested by 

the assistant nurses during structured assessment sessions; these became more specific and were 

directed towards certain times throughout the day to prevent patterns of problematic behaviours. 

The proportion of time-related care interventions increased when the information from the 

sensor was introduced (28% during the second assessment session and 26% during the third 

assessment session) compared to the first assessment when the information from the sensor was 
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missing (16%). This has been understood as the structure of utilizing information from the EDA 

sensor having the potential to promote the understanding of persons with advanced dementia 

since it visualizes time-related patterns, and supportive care interventions can be directed towards 

these patterns and thereby serve as more preventive actions. 

 

Study IV 
The aim in study IV was to explore how Martha Nussbaum’s approach to human capabilities 

can apply to dignity in the lives of people with advanced dementia living in nursing homes. 

Utilizing the structure of Nussbaum’s approach to human capabilities illuminated that people 

with advanced dementia were at risk of living a life in which their opportunities for human 

capabilities were limited and, hence, their possibility to live a dignified life. Nussbaum stressed 

the human capability of practical reasoning as vital for a dignified life, and for those with 

advanced dementia, this was difficult to attain. It was clear that they attempted to become 

involved and to exert control over themselves and their lives. To ensure that all aspects of a 

dignified life for those with advanced dementia were addressed, there was a necessity for nursing 

staff to balance and prioritize different capabilities.  

 

Another important human capability in regard to maintaining a dignified life as described in the 

structure of Nussbaum’s approach is affiliation. For people with advanced dementia living in 

nursing homes, participating in social interactions such as laughing and conversing with others, 

showing concern for others and showing gratitude implied moments of affiliation. However, 

these people were often placed outside the social group or left alone in attempts to decrease the 

stimuli occurring around them, thus hindering them from attaining the human capability of 

affiliation. The structure of Nussbaum’s approach to human capabilities required more than 

merely creating opportunities for human capabilities; the people with advanced dementia needed 

nursing staff to be present and attentive to provide targeted and meaningful support to ensure 

that they could actually pursue the human capabilities. For these people, it was crucial to not 

only create social activities, for example, but also to have someone be attentive to their 

expressions and needs in order to guide and steer them towards a dignified life. By employing 

the structure of Nussbaum’s approach, vital human capabilities that are important for a dignified 

life are brought to the fore, which can in turn support the understanding of the person with 

dementia and his or her needs.  
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Discussion and reflections 
The overall aim of this PhD thesis was to explore structures that may promote the understanding 

of people with advanced dementia living in nursing homes. The structures examined in this 

thesis and applied in studies I–IV can support nursing staff in their attempts to interpret the 

behaviours of persons with dementia to understand and address their needs with relevant nursing 

actions. The structure of the NPI-NH instrument was used as a supportive framework that 

encouraged assistant nurses to discuss and broaden the understanding of persons with dementia 

(I). In demanding everyday nursing practice, where interruptions and workload affect assistant 

nurses’ possibilities and opportunities to develop a clear and comprehensive picture of the needs 

of the person with advanced dementia, the structure of a sensor that continuously measures EDA 

may support their understanding of the person (II, III). Applying the structure of Nussbaum’s 

approach to human capabilities revealed that people with advanced dementia were at risk of 

living a life in which their opportunities for human capabilities were limited and, thereby, the 

possibility to live a dignified life (IV). In the process of understanding the needs of this 

population, the structure of the capability approach described by Martha Nussbaum has the 

potential to guide and support nursing staff to move beyond meeting basic needs to consider 

other capabilities vital for a dignified life. An overview of the findings from the four studies in 

this thesis indicates that the studied structures were used to piece together fragments of 

information in order to create a comprehensive understanding of the needs of the person with 

dementia. Gathering information from various sources and combining it, as well as remaining 

flexible and integrating new information into established perspectives and care practices, may 

assist the nursing staff’s understanding of the person with dementia and his or her needs (cf. 

Ricœur, 1994) and support person-centred care (McCormack, 2003). Piecing together 

information was like solving a puzzle where all the discrete elements of information were 

considered. Here, the different structures used in this thesis supported the understanding of the 

needs of people with advanced dementia by providing a supportive framework for discussion (I), 

consistent and continuous information regardless of staff presence (II, III) and by drawing 

attention towards human capabilities vital for a dignified life (IV). Since the structures focus on 

different perspectives of the same phenomenon, each one can potentially support nursing staff 

but taken together, they may have an additive effect.  
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Piecing together a diversity of informational clues that, when combined, create a more 

comprehensive whole from which the needs of the person with dementia can be understood (I, 

III) may be related to the concept of attentiveness (Tronto, 1993). Being attentive involves the 

recognition of needs and making an assessment about which needs should be met (Tronto, 1993). 

Westin and Danielson (2006) described attentiveness as related to being present and stressed its 

importance for being able to discern each resident’s well-being. For nursing staff, it seemed 

important to evaluate all available information and options before making a decision about how 

to interpret the person’s needs and, consequently, selecting appropriate nursing actions (I, III). 

Nursing staff were also attentive towards their own perception of the situation at hand and the 

interpretations of others. When the information was limited or incoherent, they jointly pieced 

together the information they did have in order to create a more comprehensive whole. To 

share and reflect upon their observations and in what ways they had understood the person with 

dementia was a necessity and a vital component for reaching an understanding of needs based on 

a comprehensive picture of the person’s situation (I). From a nursing perspective, the intention 

to create a trustworthy overall picture of the needs of the person with dementia is essential in 

order to provide physical and psychological comfort. Additional information collected from an 

EDA sensor was incorporated in the overall understanding of the person with dementia (III). 

Sandelowski (2000) described technology as an important factor in the complex process of care 

since it can stimulate notice and motivate nursing actions. The EDA sensor provided nursing 

staff with information that was not dependent on observations and had the possibility to indicate 

stress prior to assistant nurses’ observations of behaviours that indicated agitation (II). This is 

crucial for enabling nursing staff to provide support at the earliest indication of need and to 

prevent escalating situations. The information from the sensor contributed to the nursing staff’s 

understanding of patterns of stress, which implies that it is important to take advantage of and 

include technology in the process of understanding the needs of the person with dementia. This 

is especially significant when creating a trustworthy and comprehensive overall picture is 

challenging. 

 

The essence of nursing lies in the interpersonal relationship between the nurse and the person in 

need of care, and nurses must determine when and in what manner technology aligns with this 

essence (Sandelowski, 2000). Nursing staff emphasized the importance of basing the use of EDA 

sensor data on their understanding of the needs of the person with dementia and incorporating 

the information from the sensor to assist and improve that understanding (III). This can be 
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interpreted as nursing staff using technology not to distance themselves from the person with 

dementia but to get closer to them by gaining a better understanding of them. Sandelowski 

(2000) stressed that nurses have the complex task of being able to manage, utilize and value 

technology while always maintaining the human element when using it. This requires that nurses 

treat technology as one component of good care and use it in a way that supports the person 

with dementia. Hence, nursing staff need to have the technological competence to understand 

and value the information it provides, the ability to align technology with the care process, and 

at the same time, consistently maintain the interpersonal and human factor that is the essence of 

nursing. Nursing staff seemed to position themselves between the person with dementia and the 

EDA sensor (III), which can be understood as acting as an essential gatekeeper who decides in 

what manner technology should be incorporated into care (cf. Sandelowski, 2000). This is in 

line with the work of Wikström, Cederborg and Johanson (2007), where nurses described that, 

even in high-tech environments, it was crucial to combine digital measurements with their own 

observations of the patient to create a trustworthy understanding of each one’s condition. When 

nursing staff valued the information from the EDA sensor and how it could be incorporated into 

the overall understanding of the person with dementia, the experiences and knowledge of the 

person with dementia was essential. This knowledge guided the manner in which the sensor data 

could support the understanding of the person’s needs (III). This implies that, in order for such 

data to be meaningful, nursing staff have to value it and figure out how to incorporate it into 

the understanding of the person and the care provided. Here, nursing staff’s knowledge about 

the person is absolutely critical. Using his or her life story and the knowledge available about 

how the person may experience his or her situation is therefore important when attempting to 

understand the person’s needs (Brooker, 2007; Tranvåg et al., 2016). Since close relatives has 

been shown to provide reliable information that can add to the interpretation of behaviours and 

reactions of the person with dementia (Holst, Rennemark & Hallberg, 2012), it is important to 

involve them in the process of interpreting informational clues to enhance the recognition and 

responses to needs that align with the personality and values of the person with dementia.  

 

Nursing staff used the NPI-NH instrument as a supportive framework that helped them discuss 

and broaden their understanding of the person with dementia (I). Gitlin et al. (2014) showed 

that a challenge when utilizing instruments to assess problematic behaviours is that they 

decontextualize the person’s behaviours and actions. This contributes to assessments that are 

detached from the actual needs and context, which hinders the understanding of causes and needs 
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and, thereby, the search for strategies to support the person in the appropriate manner. However, 

in this thesis, nursing staff did not allow the dialogue concerning the person with dementia to 

be reduced to the structure of the instrument, thus objectify the person. Instead, they used it as 

a way to enhance their understanding of the person’s needs, providing structure to the dialogue 

(I). This can be related to being professional as described by Martinsen (2006), which implies 

seeing and listening to the other person and using professional knowledge to ensure that he or 

she is not reduced to an object. Paying attention to the person and his or her life context, despite 

the use of objectifying assessment tools, can be viewed as nursing staff being attentive to and 

taking responsibility for the person. Taking on responsibility for the other person’s total situation 

means not reducing the person to an object or excluding the social context and has been 

described as important for the protection of integrity (Martinsen, 1993; 2006). Nursing staff 

seemed to embrace a responsibility towards the person with dementia by considering 

deteriorations in ability and awareness of the person and incorporating individual and contextual 

factors to attempt to understand his or her observed behaviours and the needs causing them (I). 

Adding the information from the EDA sensor can be seen as a way to enhance nursing staff’s 

responsibility for persons with dementia by adding the staff’s ability to relate behaviours to the 

context where they occurred, customizing preventive care interventions and offering timely 

support (III). This can be understood as the sensor being a vital component for assessing the 

person’s needs and aligns with the findings of Wikström et al. (2007), who described nurses 

working in technically intense environments as perceiving technology as decisive to their 

assessment of the person’s condition and well-being. Nursing staff in this thesis used the 

information from the EDA sensor as one component that was incorporated into their overall 

understanding of the person with dementia and that could support the recognition of needs. 

Almerud, Alapack, Fridlund and Ekebergh (2008) described that a risk of introducing new 

technology is that the physical body becomes measurable and, to some extent, predictable and 

controllable. Here, to treat the body as a whole is crucial, which implies that information from 

technology has to be integrated into the overall understanding of the person. To integrate the 

information gained from the NPI-NH as well as that from the EDA sensor into the overall 

understanding of the person with dementia can be interpreted as a way to preserve the person 

with dementia as a unique person in a social context, which is a fundamental task within 

dementia care (cf. Kitwood, 1997; 1998).  
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In the process of piecing together fragments of information, it is important to maintain a focus 

on the capabilities essential for a dignified life. This thesis indicates that Nussbaum’s list of central 

capabilities could perhaps work as a framework for the delivery of care. The normative structure 

of the capability approach can be used to direct nursing staff’s attention to certain predetermined 

areas that help vulnerable people live a dignified and meaningful life (IV). People with advanced 

dementia living in nursing homes are in need of care and support in their everyday lives and 

should have a sense of trust and security that the society will provide them with what they need 

to live a flourishing and dignified human life (cf. Nussbaum, 2011; Pirhonen, 2015). This places 

a demand on institutions such as nursing homes to focus on support for human capabilities (cf. 

Nussbaum, 2011) and provide each person with the support needed to create a good life (cf. 

Ricœur, 1994). Hence, the care system has to safeguard the resident’s situation, not in a few 

restricted areas but in all aspects of that person’s life. The persons with advanced dementia had 

reduced opportunities to live a dignified life since, among other aspects, it was difficult for them 

to participate in the social group and in planning their lives. Nursing staff attempted to reduce 

stimuli and prevent problematic behaviours, which often implied that the person with dementia 

was left alone or placed outside the social group and its sense of togetherness. Furthermore, 

difficulty with verbal communication challenged the person’s opportunities to interact and 

participate in social activities (IV). This aligns with the findings of Pirhonen, Pietilä and 

Tiilikainen (2017), who described that creating significant bonds with other residents may be 

difficult for people living in nursing homes. Here, interaction with and support from nursing 

staff is essential for people with dementia (Fazio et al., 2018). However, developing a close 

relationship with nursing staff is not self-evident (Pirhonen et al., 2017). Harré (1997) and Sabat 

(2002; 2005) have described that being able to live a life of interaction with others and being 

involved in decision making regarding one’s own life is crucial when it comes to the creation of 

a strong sense of self. In order to support a dignified life for persons with advanced dementia, 

nursing staff balanced and prioritized different capabilities to enable the individual’s practical 

reasoning and participation in his or her own life while also meeting the person’s basic needs. It 

was important for nursing staff to target and meaningfully support these persons to be involved 

and take an active part in the planning of their lives according to their abilities. Merely creating 

opportunities for human capabilities was not enough; the people with dementia needed nursing 

staff to be present, attentive and responsive to ensure that they could actually pursue their human 

capabilities. When the person was given opportunities to pursue human capabilities, this elicited 

expressions of wanting to pay attention to and care for others, show gratitude, converse and 

reason, laugh, but also express feelings of, for example, sorrow (IV). Here, personal and historical 
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knowledge of the unique life of the individual with dementia is important to assist nursing staff’s 

efforts to recognize and support the individuality of the person, encourage the creation of 

activities that are personalized and meaningful (Yeung & Rodgers, 2017), and facilitate points of 

reference to communicate with the person with dementia (Grøndahl, Persenius, Bååth & 

Helgesen, 2017). Providing opportunities for a dignified life for persons with advanced dementia 

requires nursing staff to be present and engaged in each person’s situation (IV). The aim should 

be to support as many capabilities as possible either directly through empowerment or by a 

suitable arrangement of support from other people. The purpose should not be to limit or restrict 

the person with dementia but rather to protect his or her human existence. Focussing on 

capabilities may help nursing staff to direct their attention towards areas that are important to 

human life, recognize a broader repertoire of needs and formulate nursing needs based on that. 

 

Concluding remarks 
Understanding the needs of individuals with advanced dementia and providing relevant support 

according to these needs is an essential element of the challenge of caring for older people 

worldwide. The process of understanding and developing relevant care support that can enhance 

well-being is complex, and this thesis has highlighted the importance of exploring structures that 

may promote nursing staff’s understanding. Structures explored in this thesis were used as tools 

to piece together fragments of information to create a comprehensive understanding of the needs 

of the person with dementia. People with advanced dementia living in nursing homes are to a 

large extent dependent on what opportunities nursing staff can provide to support their needs, 

and this is often what constitutes their daily lives. This places an ethical demand on nursing staff 

not only to respond to recognized basic needs but also to attempt to address and care for all 

aspects of human life that are vital for a dignified life. Hence, the care system must safeguard the 

resident’s situation not only in a few restricted areas but in all aspects of a dignified human life. 

This thesis indicates that the normative structure of the capability approach described by Martha 

Nussbaum could work as a framework for the delivery of care by directing nursing staff’s 

attention to certain predetermined areas that help persons with dementia live a dignified life. 

From a nursing perspective, the intention to create a trustworthy overall picture of the needs of 

the person with dementia is essential when aiming to provide physical and psychological comfort. 

Building on the capability approach, nursing staff need to be present, attentive and engaged in 

each person’s situation and utilize structures that can enhance the understanding of the person 

and, based on that, formulate caring action plans in daily life that are meaningful from the 
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perspective of the person with advanced dementia. One such structure explored in this thesis 

was the use of information from an EDA sensor that contributed to nursing staff’s understanding 

of patterns of stress. Nursing staff pointed out the importance of basing their use of sensor data 

on their understanding of the needs of the person with dementia and uses the information from 

the sensor as a tool to aid and improve that understanding. Another important aspect of the use 

of this structure is that nursing staff must have the technical competence to value the information 

provided by technology and be able to incorporate it into good care, but at the same time 

maintain the interpersonal and human factor.  

 

For the future, there is a need to further study the impact of applying the human capabilities 

approach to the everyday nursing care of people with dementia and to advance the knowledge 

of how this approach can be applied in praxis. In addition, there is a need for further research 

on how caring for people with dementia can take advantage of and apply technological advances 

such as the EDA sensor to understanding the needs of the person with dementia while, at the 

same time, maintaining dignified care. 
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Svensk sammanfattning/Swedish summary 
Föra samman fragment till en helhet: Strukturer för att öka förståelsen för 

personer med avancerad demens 

 

Syftet med doktorsavhandlingen är att utforska strukturer som kan utveckla förståelsen för 

personer med avancerad demens som bor på äldreboende. Strukturerna som avhandlingen 

fokuserar på är NPI-NH, ett strukturerat bedömningsinstrument för att bedöma frekvens och 

svårighetsgrad av problematiska beteenden hos personer med avancerad demens. Detta studeras 

genom att utforska det kliniska resonemang som undersköterskor använder vid bedömning med 

NPI-NH (I). En annan struktur är information från sensorer som mäter elektrodermal aktivitet 

(EDA). Detta studeras genom att utforska om informationen från EDA-sensorn kan förbättra 

identifieringen av agitation hos personer med demens (II), och påverka undersköterskors 

strukturerade bedömningar av problematiska beteenden och val av vårdinterventioner (III). 

Slutligen utforskas hur Martha Nussbaums ansats kring mänskliga förmågor kan användas som en 

struktur för att förstå värdighet i personer med avancerad demens liv (IV).  

 

Att känna igen och förstå beteenden och icke-verbal kommunikation är en väsentlig del av 

omvårdnaden för personer med demens. Tidigare forskning visar att förståelsen för personer vars 

verbala förmåga är försämrad är en komplex och utmanande uppgift även för erfaren professionell 

vårdpersonal. Försämrad förmåga att verbalt kommunicera, tillsammans med utmaningar med att 

kunna tolka sin omgivning, innebär att det är svårt för personen med demens att förmedla sina 

behov och sitt subjektiva välbefinnande på sätt som andra människor enkelt kan förstå. Det 

innebär att tolkningen och förståelsen av subjektiva behov i stor utsträckning är baserad på 

beteendemässiga och icke-verbal information. Detta försvåras ytterligare när det kommer till att 

möta behov hos de personer som upplever förändringar i humör och beteende. Det är välkänt 

att de flesta personer med demens kommer att uppleva problematiska beteenden någon gång 

under sjukdomsförloppet. Dessa beteendemässiga och känslomässiga uttryck kan förekomma som 

till exempel agitation, vanföreställningar, rop, rastlöshet, depression, ångest och störd sömn (här 

kallat problematiska beteenden).  
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Vårdpersonals förmåga att förstå och föra samman fragment till en helhet i den komplexa världen 

som personer med avancerad demens befinner sig i när de bor på ett äldreboende är en stor 

utmaning. Samtidigt finns det mycket forskning som visar på betydelsen av att förbättra 

förståelsen för dessa personer i syfte att förbättra vårdkvaliteten. Det har genomförts många försök 

för att stödja vårdpersonalens förståelse för personer med avancerad demens. Till exempel har 

vårdpersonal fått särskild utbildning kring vård av personer med demens och utvecklingen av 

BPSD-registret i Sverige är ett exempel på en struktur som underlättar vårdpersonalens 

bedömning av problematiska beteenden. För att öka kunskapen inom detta område är det dock 

nödvändigt att utforska befintliga och nya strukturer som kan utveckla förståelsen för personer 

med avancerad demens som bor på äldreboende. Baserat på klinisk erfarenhet och 

litteraturgenomgångar har jag i denna avhandling tagit sikte på att identifiera områden som 

verkade utmanande och därmed kunde bidra till att förbättra kunskapen i området, både på en 

generell och en specifik nivå.  

 

Ett område för bedömningen av problematiska beteenden som kan dra nytta av ytterligare 

undersökning är den kliniska användningen av strukturerade bedömningsinstrument och bland 

dessa är den nuvarande användningen av NPI-NH internationellt väl accepterad. Även om NPI-

NH har många styrkor, har användandet av dessa instrument också generella problem, vilket kan 

påverka användbarheten och noggrannheten i bedömningarna. Därför är det viktigt att förstå 

dynamiken i kliniska resonemang när NPI-NH används. 

 

I vårdpersonalens process att utveckla en förståelse så används kliniska observationer, deras 

kunskaper om personen, deras erfarenhet, teambaserade dialoger och strukturerade 

bedömningsverktyg. Att använda en mängd olika informationskällor är en nödvändighet för att 

få en övergripande bild av personen med demens och dennes behov. Det finns flera utmaningar 

för personalen när de försöker förstå och få en helhetsbild av personer med avancerad demens på 

grund av faktorer som brist på kontinuitet, olika utbildningsnivåer, samt subjektiva uppfattningar 

hos vårdpersonalen. Sensorer som mäter elektrodermal aktivitet (EDA) har använts i flera 

sammanhang för att urskilja stressade tillstånd från lugna tillstånd. Stress aktiverar sympatiska 

nervsystemet vilket bland annat ökar hudens fuktighet och detta är något som kan mätas via 

sensorer som registrerar förändringar i hudens elektriska resistans, dvs EDA. EDA sensorer kan 

vara ett användbart verktyg för att övervaka personers beteende- och känslomönster, vilket är en 
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grundläggande faktor för att förstå personens behov. Att övervaka EDA hos personer med 

avancerad demens har potential att bidra med relevant strukturerad information till vårdpersonal. 

 

En stor del av vardagen för personer med avancerad demens som bor på äldreboende är beroende 

av att vårdpersonalen tolkar och möter personernas uttryckta och observerade behov. Detta 

inkluderar samtliga aspekter som är viktiga för ett värdigt mänskligt liv inom 

äldreboendekontexten. Således krävs kunskap om mänskliga förmågor och vad människan 

behöver för att leva ett värdigt liv. För att leva ett värdigt liv, föreslår Martha Nussbaum ett 

förmågeperspektiv som fokuserar på vad människor kan göra och vara i vissa överenskomna 

områden. Genom att utforska Nussbaums ansats i kontexten av personer med avancerad demens 

som bor på äldreboende och möjligheterna som dessa människor ges kan betydelsen av värdighet 

för personer med avancerad demens främjas och kunskapen i området ökas. 

 

För att besvara de fyra specifika forskningsfrågor som ingår i denna avhandling har både 

kvalitativa och kvantitativa metoder använts. Alla studier genomfördes på äldreboenden i norra 

Sverige och de studier som fokuserar på armbandssensorn vilken mäter EDA utvecklades med 

stöd av preliminära fynd som framkommit inom ramen för ett EU-ram 7-projekt, Dem@Care. 

Samtlig data samlades in mellan åren 2015-2017. Totalt inkluderades sex äldreboenden baserat 

på kriteriet att de redan aktivt använde kvalitetsregistret ’BPSD-registret’ före de inkluderades i 

studien (www.bpsd.se). Det innebar att undersköterskorna redan hade utbildning och använde 

ett strukturerat system för att bedöma problematiska beteenden baserat på NPI-NH. Som en del 

av BPSD-registret hade de genomfört en webbaserad utbildning omfattande grundläggande 

kunskaper om demens och problematiskt beteende samt utbildning i administrering av NPI-NH. 

Alla deltagare med demens bedömdes ha avancerad demens enligt the Global Deterioration Scale, 

vilket till exempel innebär att personen ibland glömmer namnet på nära släktingar, de är helt 

beroende av andra för att överleva, har viss uppfattning om sin omgivning, ofta har störd 

dygnsrytm, nästan alltid minns sitt eget namn och ofta kan skilja okända personer från kända i 

sin omgivning. Alla inkluderade äldreboenden bestod av flera avdelningar som var och en hade 

lägenheter för tio personer samt gemensamma utrymmen. Vårdpersonalen bestod huvudsakligen 

av utbildade undersköterskor som arbetade i den nära vård av personerna med demens och hade 

erfarenhet av att stödja människor i alla skeenden av sjukdomen. De hade stöd av en 

sjuksköterska, och en allmänläkare kunde konsulteras vid behov. I denna avhandling är det totalt 

20 personer med demens och 41 undersköterskor inkluderade, fördelade i de fyra delstudierna. 
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I delstudie I inkluderades 21 undersköterskor, vilka var de som vanligtvis utförde de strukturerade 

bedömningarna med hjälp av BPSD-registret. I varje bedömningssession var det vanligen två 

undersköterskor som deltog. Båda deltagarna var inblandade i den dagliga vården av den person 

med demens som bedömdes, och en hade särskild utbildning i administrering av NPI-NH. 

Screeningsfrågor för varje domän i NPI-NH lästes och diskuterades, och undersköterskorna 

bedömde tillsammans om beteendet som beskrivits hade varit närvarande under de senaste fyra 

veckorna eller inte. Om beteendet ansågs ha varit närvarande bedömdes frekvens och 

svårighetsgrad. Data samlades genom ljudinspelning av bedömningssamtalen. Totalt spelades 20 

strukturerade bedömningssamtal in, vilka varade mellan 7 och 81 minuter (medelvärde 29 

minuter). För att minska risken för feltolkning och förlust av viktiga aspekter i naturligt 

förekommande tal vid transkribering så användes de ursprungliga ljudinspelningarna som 

analysenhet. Analysen genomfördes i flera steg med diskursanalys som fokuserade på innehållet 

och aktiviteterna i kommunikationen.  

 

I delstudie II inkluderas nio personer med demens enligt ändamålsenligt urval baserat på 

konsultation med erfarna nyckelpersoner bestående av enhetschefer och vårdpersonal. Kriterierna 

för deltagande var att personerna hade en demensdiagnos och att de vid tidpunkten för inklusion 

ansågs ha problematiskt beteende enligt bedömning med NPI-NH genomförd av 

undersköterskor. Data samlades både från en sensor som mätte EDA och från strukturerade 

observationer utförda av undersköterskor. Armbandssensorn bars av personen med demens under 

dagen och togs av och laddades under natten. Sensorn lagrade mätningar i ett internt minne som 

överfördes till en onlinetjänst som filtrerade signalen, beräknade en baslinje för varje deltagare 

och statistiskt klassificerade stressnivåer på en skala från 0 till 5. Observationsdata av personen 

med demens som bar sensorn samlades in genom att undersköterskor annoterade observerade 

beteenden på ett 24-timmars observationsschema där vanligt förekommande beteenden vid 

avancerad demens fanns angivet och varje beteende annoterades med specifika förutbestämda 

färger. Observationsnoteringar samlades i ungefär 2 veckor för varje deltagare, under vilken tid 

deltagaren också använde sensorn för att registrera EDA. Observationsdata dikotomiserades i två 

grupper bestående av observationer av beteenden som indikerar agitation (till exempel oro, 

rastlöshet, irritation, aggression) i en grupp och vaken/lugn i den andra. Den statistiska 

signifikansen sattes till  < 0.05. Student t-test användes för att analysera skillnader mellan 

medelvärden och Spearman rho användes för att analysera korrelationer mellan observationer 
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och sensorvärden. En binär logistisk regressionsmodell användes, vilket gjorde det möjligt att 

studera effekten av sensorvärden vid olika tidsfördröjningar på observationer av agitation. 

Undersköterskors observationer av agitation sattes som den predikterade variabeln, och 

prediktorerna var (1) sensorns värde vid observationspunkten, (2) sensorvärdet 1 h före 

observationen och (3) sensorvärdet 2 h före observationen, vilka samtliga fördes in i ekvationen 

samtidigt. 

 

I delstudie III inkluderades 20 personer med demens enligt ändamålsenligt urval. Varje deltagare 

med demens använde en armbandssensor som mätte EDA under åtta veckor, under vilka 

bedömningar enligt den struktur som föreslagits av BPSD-registret genomfördes av 

undersköterskor. Registrets struktur innefattar upprepade mätningar av frekvens och 

svårighetsgrad av problematiska beteenden med hjälp av NPI-NH, dokumentation av nuvarande 

läkemedelsbehandling och genomgång av en checklista med möjliga orsaker till problematiskt 

beteende. Denna struktur genererar en individuellt utvecklad vårdplan med förslag på 

vårdinterventioner med syfte att minska problematiska beteenden. Strukturerade bedömningar 

genomfördes vid start samt efter fyra respektive åtta veckor för varje person med demens. Antalet 

deltagare med demens minskade under försöksperioden och 14 deltagare slutförde alla tre 

bedömningarna under de åtta veckorna. Trettiotre undersköterskor som vanligtvis utförde de 

strukturerade bedömningarna i BPSD-registret av den deltagande personen med demens 

inkluderades i studien. I varje bedömningssession deltog vanligen två undersköterskor. Båda var 

delaktiga i den dagliga vården och omvårdnaden av den person med demens som bedömdes, och 

en hade fått särskild träning i användandet av NPI-NH. Av dessa undersköterskor rekryterades 

nio personer för att även delta i fokusgruppsintervjuer baserat på vilja att delta och erfarenhet av 

att använda information från sensorn som mäter EDA i bedömningsprocessen. Data samlades in 

under strukturerade bedömningar (NPI-NH-poäng och föreslagna vårdinterventioner) utförda 

av undersköterskor och genom fokusgruppsintervjuer med undersköterskor. NPI-NH-poängen 

och de dokumenterade vårdinterventionerna samlades in vid start, fyra respektive åtta veckor för 

varje deltagare som bar sensorn. Mönster av högt ökad EDA presenterades för undersköterskor 

under den andra (4 veckor) och sista (8 veckor) bedömningssessionen. De nio 

undersjuksköterskor som deltog i semistrukturerade fokusgruppintervjuer delades in i tre grupper 

med tre deltagare i varje grupp. Data från intervjuerna samlades in genom ljudinspelningar och 

varje intervju varade cirka 40 minuter. Skillnaden i NPI-NH-poäng mellan första och andra 

bedömningssessionen jämfördes med skillnaden mellan den andra och tredje 
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bedömningssessionen. De dokumenterade vårdinterventionerna och de transkriberade 

fokusgruppintervjuerna analyserades med hjälp av innehållsanalys. Det innebar att det skriftliga 

materialet lästes igenom flera gånger för att få en känsla av innehåll och texten som helhet. 

Textenheter extraherades och kategorier skapades i flera steg, en process som slutade när 

kategorierna ansågs vara ömsesidigt uteslutande och uttömmande. Dessutom kodades de olika 

vårdinterventionerna för att identifiera huruvida vårdinterventionerna innehöll beskrivningar av 

när de skulle utföras, d.v.s. om det var tidsrelaterat eller ej, vilket sedan analyserades med 

deskriptiv statistik. 

 

I delstudie IV inkluderades fyra kvinnor med avancerad demens enligt ändamålsenligt urval 

baserat på konsultation med enhetschef och erfaren vårdpersonal. Deltagarna uppvisade 

problematiska beteenden flera gånger om dagen, vilket till exempel kunde omfatta känslomässig 

labilitet, agitation, störd uppfattning och tanke och rastlöshet. De kunde förflytta sig självständigt, 

med eller utan gånghjälp, men behövde hjälp i alla aspekter av det dagliga livet. För att fånga 

vardagslivet hos dessa personer så utförde den första författaren (C.M.) deltagande observationer. 

Observationerna följde den naturliga strömmen av aktiviteter i deltagarnas vardag och utfördes 

1-2 dagar per vecka i cirka tre månader för var och en av de fyra deltagarna. I genomsnitt varade 

observationerna i sex timmar och det totala antalet dagar som tillbringades med samtliga deltagare 

var ungefär femtio. För att förbättra förståelsen av observationerna genomfördes även samtal med 

vårdpersonal och närstående. Data dokumenterades med anteckningar som sedan användes för 

att skapa beskrivande fältnoteringar. Datainsamlingsfasen avslutades när samtliga variationer i 

deltagarnas dagliga liv på äldreboendet bedömdes ha samlats in. Data analyserades med en 

rekursiv analys där Nussbaums ansats till mänskliga förmågor användes som förklarande teoretisk 

ram. Fältanteckningarna lästes igenom flera gånger för att få ett första intryck av innehållet och 

för att söka efter mönster och avvikelser i data. Meningsenheter extraherades och kodades utifrån 

vilka mänskliga förmågor som uttrycktes i dem och grupperades sedan i flera steg baserat på 

likheter i innehåll. Denna process avslutades när ingen ytterligare abstraktion ansågs möjlig.  

 

De strukturer som studerats i denna avhandling kan stödja vårdpersonal när de försöker tolka 

personen med demens beteenden och möta dem med relevanta omvårdnadsåtgärder. Strukturen 

i instrumentet NPI-NH användes som en stödjande ram som uppmuntrade undersköterskor att 

diskutera och bredda förståelsen av personen med demens (I). I den krävande dagliga vården där 

avbrott och arbetsbelastning påverkar undersköterskornas möjlighet att skapa en tydlig och 
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övergripande bild av personen med demens behov, kan strukturen från en sensor som 

kontinuerligt mäter EDA stödja förståelsen för personer med avancerad demens (II, III). När 

strukturen i Nussbaums ansats till mänskliga förmågor användes framkom det att personer med 

avancerad demens riskerade att leva ett liv där deras möjligheter till mänskliga förmågor var 

begränsade och därmed också möjligheten att leva ett värdigt liv (IV). I processen med att förstå 

behov hos personer med avancerad demens kan strukturen i den förmågemodell som beskrivs av 

Nussbaum guida och stödja vårdpersonal att röra sig bortom att endast tillgodose grundläggande 

behov, och istället även överväga andra behov som är avgörande för ett värdigt liv. När resultaten 

från de fyra delstudierna i denna avhandling överblickades var indikationen att de studerade 

strukturerna användes för att föra samman fragment av information för att skapa en övergripande 

förståelse för behoven hos personen med demens. Att samla information var som att lägga ett 

pussel där alla delar av informationen övervägdes. Här kunde de olika strukturerna som studerats 

i denna avhandling stödja en förståelse för behov hos personer med avancerad demens genom att 

tillhandahålla en stödjande ram för diskussion (I), regelbunden information oavsett närvaro (II, 

III), samt uppmärksamma mänskliga förmågor nödvändiga för ett värdigt liv (IV). Eftersom 

strukturerna fokuserar på olika perspektiv av ett och samma fenomen, kan var och en av dessa 

strukturer stödja vårdpersonal, men också ha en additiv effekt när de kombineras. 

 

Att förstå behov hos personer med avancerad demens och ge relevant stöd som möter dessa 

behov är en viktig del i vården av äldre människor över hela världen. Processen att förstå och 

utveckla relevant stöd som kan förbättra välbefinnandet för personen är komplext och denna 

avhandling har framhävt vikten av att utforska strukturer som kan utveckla vårdpersonalens 

förståelse. Strukturer som undersöktes i denna avhandling användes som verktyg för att 

sammanfoga delar av information för att skapa en övergripande förståelse för personen med 

demens behov. Personer med avancerad demens som bor på äldreboende är i stor utsträckning 

beroende av de möjligheter som vårdpersonal erbjuder för att stödja deras behov och det är ofta 

det som utgör deras dagliga liv. Detta ställer ett etiskt krav på vårdpersonal att inte endast svara 

an på uppmärksammade grundläggande behov utan också att uppmärksamma och vårda alla 

aspekter av det genuint mänskliga livet som är avgörande för ett värdigt liv. Därför måste 

vårdsystemet trygga de boendes situation, och då inte endast inom några begränsade områden, 

utan i alla aspekter av ett värdigt mänskligt liv. Denna avhandling tyder på att den normativa 

strukturen hos den förmågemodell som beskrivs av Martha Nussbaum kan fungera som ram för 
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vården genom att rikta vårdpersonalens uppmärksamhet åt vissa förutbestämda områden som 

stödjer personer med demens att leva ett värdigt liv.  
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ABSTRACT

Background: The ability of nursing staff to assess and evaluate behavioral and psychological symptoms
of dementia (BPSD) to determine when intervention is needed is essential. In order to assist with the
assessment process, the current use of the Neuropsychiatric Inventory Nursing Home version (NPI-NH)
is internationally accepted. Even though the NPI-NH is thoroughly validated and has several advantages,
there are also various challenges when implementing this system in practice. Thus, the aim of this study was
to explore clinical reasoning employed by assistant nurses when utilizing the NPI-NH as a tool to assess
frequency and severity of BPSD in individuals with advanced dementia.

Method: Twenty structured assessment sessions in which assistant nurses used the NPI-NH were audio
recorded and analyzed with a discourse analysis focusing on the activities in the communication.

Results: Four categories were identified to convey assistant nurses’ clinical reasoning when assessing and
evaluating BPSD using the NPI-NH: considering deteriorations in ability and awareness, incorporating
individual and contextual factors, overcoming variations in behaviors and ambiguous formulations in the
instrument, and sense-making interactions with colleagues.

Conclusion: The NPI-NH served as a supportive frame and structure for the clinical reasoning performed
during the assessment. The clinical reasoning employed by assistant nurses became a way to reach a
consensual and broader understanding of the individual with dementia, with the support of NPI-NH as
an important framework.

Key words: behavioral and psychological symptoms of dementia (BPSD), clinical assessment, dementia, neuropsychiatric symptoms in dementia,
nursing homes

Introduction

A major and complex challenge when trying
to support individuals with behavioral and psy-
chological symptoms of dementia (BPSD) is
understanding and assessing their needs and,
based on that, providing adequate support. It is
crucial to appropriately recognize and describe
the symptoms, and accurately distinguish between
different symptoms to be able to understand
BPSD for the individual. This can be challenging
not only considering overlap between symptoms,
but also because of difficulties in interpreting
different behaviors in people with impaired verbal
communication skills (Cerejeira et al., 2012). How
behaviors are interpreted will heavily affect what
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care interventions will be applied. According to
Johansen and O’Brien (2016), it is important
that nursing staff analyze the current situation
and evaluate all available information and options
before making a decision and deciding on nursing
actions. In this, the clinical reasoning between
nursing staff is important since it renders different
perspectives and interpretations to be addressed.

BPSD, also known as neuropsychiatric symp-
toms, affects more than 90% of individuals at some
point during the course of the disease (Bergh et al.,
2011). The symptoms fluctuate and vary over time
(Woods et al., 2014), and people with dementia
may present non-characteristic symptoms, making
it harder to assess and distinguish different BPSD.
BPSD is associated with impaired functional
ability (Peters et al., 2006), misuse of medication
(Wetzels et al., 2011), decreased quality of life
(Karttunen et al., 2011), and increased healthcare
costs (Herrmann et al., 2006). In addition, BPSD
also constitutes a major challenge and distress for
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nursing staff and relatives (Zwijsen et al., 2014;
Feast et al., 2017).

A significant issue regarding the interpretation
and evaluation of BPSD relates to the source of
the information. It is difficult even for professional
nursing staff to understand the needs of a person
with dementia whose verbal communication has
been impaired (Holst and Hallberg, 2003). To be
aware of and understand the discrepancies of the
sources is important to determine the usefulness
and limitations of the information obtained (Cere-
jeira et al., 2012). Caregivers may have incomplete
or inaccurate perceptions of BPSD and may
misinterpret symptoms and, therefore, overestimate
or underestimate them (Stella et al., 2015). The
assessment of BPSD requires information from
a reliable relative or caregiver to be able to
collect specific and detailed information about the
situation and the behavior (Cerejeira et al., 2012).
However, the caregiver may not have the skills
to perform sophisticated observations, and the
periods of available observations may be shorter
and fewer when information is provided from, for
example, visiting nurses (Conn and Thorpe, 2007).
Another issue might be that the information may be
influenced by the level of distress that the symptom
causes (Zwijsen et al., 2014), or the relationship
between the individual providing the information
and the person with dementia (Conn and Thorpe,
2007).

To support the assessment and evaluation of
BPSD, several instruments have been developed.
Currently, one of the most widely used and
recommended (Jeon et al., 2011) for people
living in nursing homes is the Neuropsychiatric
Inventory Nursing Home version (NPI-NH). It
is care-provider-based and developed to assess
neuropsychiatric symptoms (BPSD) in individuals
with mild, moderate, and advanced dementia. The
NPI-NH is thoroughly validated and established
in several languages (Cummings, 1997). It con-
sists of a semi-structured interview retrospect-
ively evaluating 12 different symptoms that are
common in dementia: delusions, hallucinations,
agitation/aggression, depression/dysphoria, anxiety,
elation/euphoria, apathy/indifference, disinhibition,
irritability/lability, aberrant motor behavior, night
time disturbances, and appetite/eating change. The
structure of the NPI-NH consists of a screening
question for each domain to determine if changes
in behavior exist. If the answer is positive, probing
questions are assessed. The questions concern
behaviors that have been present in the last
four weeks that were not characteristic of the
person prior to the onset of dementia. For each
of the 12 domains, the frequency and severity
of the symptoms are rated (Cummings, 1997).

In Sweden, an assessment with the NPI-NH is
included as a fundamental part of a quality register
called BPSD-registry (www.bpsd.se). The BPSD-
registry consists of repeated measurements of the
frequency and severity of BPSD per the NPI-
NH, analysis of needs, intervention design, and
evaluation, and has, for example, been described
in Emilsson et al. (2015) and Krysinska et al.
(2017). The registry has been shown to reduce
BPSD and increase quality of life in people with
dementia (Mayer et al., 2014). However, the usage
of structured instruments has general concerns,
such as statements being interpreted differently;
choices provided by the instrument may not be
applicable to the situation at hand, as well as
limiting and restricting the communication of
relevant information (Taylor, 2005). Despite the
many strengths of the original NPI-NH, various
weaknesses and limitations have been identified,
such as a few items are specific to capture
symptoms most evident in advanced dementia
and that caregiver reports may be influenced
by caregiver mood, cultural beliefs, and the
educational level of the caregiver (de Medeiros
et al., 2010).

In summary, the ability to detect and evaluate
different behaviors to determine when to inter-
vene is essential for the person with dementia.
However, understanding the perspective of an
individual whose verbal ability has been impaired
is challenging. In addition, the disease and its
needs are ever changing and assessing behaviors
based upon observations is difficult. To assist with
the assessment process, the current use of the
NPI-NH is internationally accepted. Even though
the NPI-NH is thoroughly validated and has
several advantages, there are also challenges with
implementing the system. Thus, understanding
both how nursing staff reason when assessing
BPSD and how the NPI-NH supports the
assessment is important to develop the knowledge
concerning the complexity of understanding BPSD
and assessing the symptoms with a structured
instrument. Therefore, the importance of studying
how nursing staff makes use of the NPI-NH
in the assessment process in a natural setting
becomes clear. Consequently, the aim of this study
was to explore clinical reasoning employed by
assistant nurses when utilizing the NPI-NH as a
tool to assess frequency and severity of BPSD in
individuals with advanced dementia.

Methods

The study utilizes a qualitative approach based on
a method of empirical discourse analysis in which
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clinical reasoning exercised by assistant nurses
when assessing BPSD was in focus (Wetherell and
Potter, 1988; Gill, 2000; Hodges et al., 2008). The
discourse analysis focused on the activities in the
clinical reasoning, as well as the manner in which
argumentations were translated into actions.

Participants and context
Twenty-one assistant nurses who worked at eight
different dementia units within five different
nursing homes in northern Sweden were included
in the study. All included nursing homes were
connected to the BPSD-registry prior to inclusion
in the study, meaning that they used a structured
system for assessing BPSD, relying on the NPI-NH.
As a part of the BPSD-registry the nursing staff
had completed a web-based training encompassing
basic knowledge of dementia and BPSD, as well
as training in administering NPI-NH. Criteria for
participation were assistant nurses who ordinarily
participated in the structured assessment sessions
of BPSD. In each session, there were usually
two assistant nurses participating; both participants
were involved in the daily care of the individual
with dementia being assessed, and one had specific
training in administering the NPI-NH. Most
of the participants had a high school diploma
within nursing and extensive experience working
in dementia care. The assistant nurses included
in the study had a mean age of 49 (range 23–
64). There were 20 women (95%) and 1 man
(5%). They had worked between 4 and 38 years
(mean 21) and most of them (90 %) had received
special education in the care of people with
dementia.

The assessment sessions were conducted as a
part of the daily work in the nursing homes and
the NPI-NH was administered by an assistant nurse
trained in using the instrument. The questions
in the instrument were read and discussed, and
the assistant nurses decided together whether
the behavior described was present or not.
If the behavior were regarded to be present the
frequency and severity were rated. The first author,
a specialized geriatric care nurse and PhD student
with experience in working with people with
advanced dementia, conducted the data gathering,
but did not take an active part in the clinical
reasoning. The assistant nurses gave their verbal
and written consent to participate in the study. A
proxy for the person with dementia was informed
and consented to a researcher attending and audio
recording the assessment. Ethical approval was
obtained by a Regional Ethical Review Board for
research, No. 2013/10-31.

Data collection
The assessment sessions, which were audio
recorded by the first author, were collected during
2015–2016. In total, 20 structured assessment
sessions were recorded, which lasted from 7 to
81 min, and the original audio recordings were
handled as the unit of analysis.

Data analysis
Data were analyzed as a joint effort by the team
of authors. The second, third, and fourth authors
were all trained researchers and experienced in
qualitative research. The focus was on nursing
staff’s reasoning process leading to a shared
assessment and decision. Therefore, we chose
a method of discourse analysis focusing on the
content and the activities in the communication
to analyze the original audio recordings (Wetherell
and Potter, 1988; Gill, 2000), in accordance to
the objectives of this study. This supported us
to maintain the process of reasoning between
the participants as a whole, instead of dividing
to separate pieces. The original audio recordings
were used as the unit of analysis in order to
reduce the risk of neglecting important aspects of
naturally occurring speech when transcribing. This
approach may also strengthen interpretation and
analysis, as the researcher may remain in-context
and respect coherence and narrative flow when
analyzing a spoken conversation as opposed to text
(Wainwright and Russell, 2010). To handle the
large data sets, the qualitative data analysis software
NVivo 11 plus was used (Zamawe, 2015). With
the software, it was possible to select segments
of the recording for coding, define and organize
coding and information, and analyze relationships
and themes in the data. The software could handle
the original audio recordings as the unit of analysis.
This strategy was used since transcriptions of the
large data set may result in misinterpretation of
meaning, and it is preferable to use recorded
sounds in analysis of data comprising naturally
occurring social interaction (Hutchinson, 2005).

The process of analysis was carried out in
several steps following the principles outlined by
Gill (2000) and Wetherell and Potter (1988).
Using this method, we made attempts to explain
and, from there, comprehend the way people talk
about and understand the world, and the different
patterns that these utterances follow when they
perform structured assessments of BPSD. The
entire audio recordings were first listened to several
times to become acquainted with the content and
to gain insight into the recording as a whole. To
explore the reasoning within different aspects of
the NPI-NH, the next step was to divide, label,
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Table 1. Overview of the categories and synthesis with a short description of the content

categories description
.........................................................................................................................................................................................................................................................................................................................

Considering deteriorations in ability and awareness Assistant nurses considered deterioration in ability and
awareness when assessing BPSD.

Incorporating individual and contextual factors Assistant nurses incorporated individual and contextual
factors when assessing BPSD.

Overcoming variations in behaviors and ambiguous
formulations in the instrument

Assistant nurses had to overcome variations in behaviors and
ambiguous formulations in the instrument when assessing
BPSD.

Sense-making interactions with colleagues The sense-making interaction between assistant nurses
appeared to facilitate reasoning about behaviors and
broaden the view of the individual with dementia. In this
reasoning process the NPI-NH seemed to encourage
assistant nurses to reflect and discuss different aspects of
the individuals with dementia’s behavior.

Synthesis: In the reasoning process the NPI-NH seemed to act as a supportive framework that encouraged the assistant
nurses to interact and reflect upon different aspects when trying to understand the individual with dementia’s behavior
and situation. In this process it was necessary to not only consider deterioration in ability and awareness, but also to
incorporate individual and contextual aspects, in order to assess BPSD in the right manner. The interaction between the
assistant nurses facilitated a broader view of the behavior and could solve challenging areas in the instrument.

and sort sequences of the audio recording per the
structure of the NPI-NH. After all audio sequences
had been sorted and labeled, each statement or
utterance within each sequence was coded with
more detailed descriptions of the content. In this
process, the coding units were established through
rules for interpreting the features of speech as, for
example, signs of genuine certainty. When multiple
codes were possible, different interpretations were
discussed within the research group to reach
agreement. The next step in the analysis was
to search for patterns of both differences and
consistencies by posing questions to the data.
These patterns helped to sort and group all coded
audio segments together to describe similarities and
differences. In the next step, the audio sequences
were then listened through again and a descriptive
running text was formed for each sequence. The
text was the basis for further interpretation and
for forming categories of ways of reasoning in a
process of abstraction in several steps. Finally, a
synthesis was formed based on an interpretation of
the categories.

Results

The manners of reasoning employed by the
assistant nurses are presented as categories followed
by a synthesis of the results.

Considering deteriorations in ability and
awareness
Questions in the instrument that required verbal
communication from the person with dementia

were experienced as difficult to assess by the
assistant nurses. Questions such as, “Does XX
complain of butterflies in his/her stomach, or of
racing or pounding of the heart because of being
nervous?” for which the person was supposed to
narrate and describe his or her experiences, or
use metaphorical expressions, could complicate
the assessment. Assistant nurses expressed that
the person with dementia had deterioration in
the ability to perform many of the aspects described
in the follow-up questions in the NPI-NH. They
also stated that it was difficult to know what the
person with dementia felt and experienced, since
the person could seldom describe what he or she
was feeling and why.

Assistant nurses explained that certain behaviors
that could be interpreted as signs of BPSD
were often more likely consequences of cognitive
disabilities making the assessment complicated.
For example, having a different perception of
reality, which caused the person with dementia
to act in a particular way, could be assessed
as BPSD. Related to this were challenges in
relation to deteriorated awareness of time and the
surrounding environment. There were questions
in the instrument that asked the person with
dementia about his or her awareness of time and
the ability to remembering upcoming activities,
such as, “Does XX say that s/he is worried about
planned events such as appointments or family
visits?”. These questions could make assistant
nurses hesitant, since the person with dementia
had not had the ability for long. Questions as,
“Does XX talk openly about very personal or
private matters not usually discussed in public?”
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that involved the individuals with dementia to be
aware of where they were and with whom they
were interacting were also challenging to assess,
since the individuals were often both unaware of
their behavior and in what place they were located.
Questions in the instrument requiring that the
person with dementia understood his or her own
behavior as being inappropriate, such as, “Does
XX seem to have a childish sense of humor with a
tendency to giggle or laugh inappropriately (such as
when something unfortunate happens to others)?”
caused assistant nurses to be uncertain as to how
to assess the behavior. They expressed that the
individuals with dementia had lost the ability to
judge and value their own actions, meaning that
even though they had challenging behaviors, they
did not intentionally act or behave inappropriately.

Incorporating individual and contextual
factors
Assistant nurses regarded some BPSD-like behavi-
ors of the person with dementia as understandable
and explainable by the specific situation and
context in which they occurred. For example, the
context allowed for strangers to talk to each other
in a way that might not have been appropriate
elsewhere. This made it challenging to answer
questions such as, “Does XX talk to total strangers
as if s/he knew them?” and decide whether BPSD
or the situation caused the behavior. Care inter-
ventions and restrictions used to hinder the person
with dementia from performing and developing
behaviors made assistant nurses question how to
assess the situation. They argued that without the
care interventions and restrictions, the behavior
would be present, but with these methods in place,
the behavior was limited or not present at all, which
was challenging to assess. Not knowing how the
person had been and acted previously in life, as
well as what preferences the person had earlier in
life, caused difficulties for the assistant nurses when
analyzing observed behaviors. When the assistant
nurses lacked this knowledge, they expressed that
it was difficult to assess if behaviors should be
regarded as pathological or if they were a part of
the personality of the individual in question.

Overcoming variations in behaviors and
ambiguous formulations in the instrument
The assistant nurses argued that variations in
behavior made it difficult to construct an overall
and comprehensive picture of the situation, since
the participants were not constantly present and
only knew about the behaviors that happened
when they were working. They also expressed
that it was aggravating to assess behaviors

that seldom occurred, fluctuated often, or only
occurred in situations in which the behavior was
understandable, e.g. if the person was provoked.
This complicating aspect meant that the behavior
was only rated in the assessment process when
it was at its worst, meaning that lower levels
were not assessed even though they occurred more
frequently.

The assistant nurses expressed that it was
challenging to assess behaviors when there were
ambiguous formulations in the instrument. For
example, they became uncertain how to interpret
questions as, “Does s/he believe any other
unusual things that I haven’t asked about?”
which required the assistant nurses to think of
examples of behaviors or activities aside from
the ones already stated in the instrument. The
assistant nurses also argued that the questions
that consisted of several examples or two parts,
such as, “Does XX say crude things or make
inappropriate sexual remarks?” were challenging to
assess. These formulations often led to that only
certain aspects of the question were addressed,
and that other aspects were neglected. Contrary to
this problem, certain questions in the instrument
included examples that supported reasoning tactics
employed by the assistant nurses. For example,
“Does XX fail to show emotional reactions that
would be expected (happiness over the visit of a
friend or family member, interest in the news or
sports, etc.)?” provided the assistant nurses with
examples that could be used to compare against the
behavior of the person being assessed.

Sense-making interactions with colleagues
The questions in the instrument seemed to
encourage assistant nurses to reflect and discuss
different aspects of the individuals with dementia’s
behavior. These discussions appeared to facilitate
reasoning about behaviors and, in this way,
broaden the view of the behavior. Even when
the information was limited or incoherent, they
could jointly put together the pieces of information
and thus, reach an understanding of the behavior.
They counter argued when they disagreed, and
provided alternative explanations to compare to
opinions given by the other participant. Although
this appeared to support the assistant nurses when
elaborating and further developing the understand-
ing of behaviors and manners of interpreting them,
in some situations, the discussions caused more
uncertainties to arise. In situations of uncertainty,
it seemed even more important to continue
discussing and arguing with each other by giving
suggestions, confirming thoughts and opinions, and
describing the behavior.
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By giving descriptions of observed behavior, the
conduct could be viewed from different perspect-
ives. Therefore, participants could discuss whether
the behavior could be related to the question in
the NPI-NH, determine how often it occurred,
and assess if the behavior could be changed
or controlled. The assistant nurses also gave
descriptions of observed behavior and situations
that contradicted with the question to mark that
the behavior did not exist. By contrasting present
behavior to previous conduct, prior assessments, or
the behavior of other residents, the assistant nurses
could compare and gain a deeper understanding
of the current behavior of the person assessed.
They used examples more often when they were
uncertain and wanted a confirmation from the
other participant, not only to confirm that they had
observed the same thing, but also to verify that
the behavior had been understood in the correct
manner, relative to the question in the instrument.

Synthesis of the categories
In the reasoning process, assistant nurses used
the content and structure of the NPI-NH as
a supportive framework for interpretation, rather
than a tool that could provide specific answers.
Contributing to this was that some of the specific
questions attached to the different dimension in the
instrument could be challenging to apply to the
situation of the individual person with advanced
dementia, due to his or her verbal difficulties in
expressing feelings and experiences. There were
necessities to incorporate individual and contextual
aspects in the assessment in order to assess BPSD
in the right manner. For example, was the perceived
behavior caused by the context, a part of the
personality of the individual, or a logical response
for the individual?

NPI-NH as a supportive framework encouraged
the participants to interact and discuss to broaden
and elaborate on the understanding of the observed
behavior. Challenging areas in the instrument
could be solved in the dialogue between the
participating assistant nurses. The quality of the
assessment was enhanced through a combination of
the structured questions, and interaction through
discussions between the participants, for which
specific knowledge of the person with dementia and
his or her life story was important.

Discussion

The results of this study indicate that assistant
nurses used the content and structure of the NPI-
NH as a supportive framework that supported
them to view different aspects when trying to
understand the individual with dementia’s behavior

and situation. There were necessities to considerate
individual and contextual aspects in the assessment
in order to assess BPSD in the right manner.
However, the interaction with colleagues can be
interpreted as a search for sense-making and
common understanding by presenting arguments
on how to understand and interpret the person with
dementia and his or her behaviors. The dialogue
can be illuminated by Habermas (1984), who
described that through communication, people
try to understand not only the world and the
people around them, but also their own intentions
and feelings. This communicative action consists
of a mutual deliberation and a search for a
shared understanding, driven by the compelling
power of the better argument. To reach a shared
understanding, there needs to be some degree
of trust and no claim for power between the
participants.

In this study, the reasoning and discussions
between assistant nurses when using the NPI-NH
seemed to assist them to view and assess different
alternatives, described by Dowding et al. (2004)
as making a judgment. When making judgments,
assistant nurses appeared to use a process of
hypothetico-deductive reasoning in which available
information was used to formulate hypotheses that
were then evaluated and reformulated until a com-
mon conclusion was reached. This way of reasoning
has also been shown to be employed when nursing
staff assess pain in people with dementia (Dowding
et al., 2016). Eriksen and Weigård (2003) remarked
that this way of reasoning does not guarantee an
arrival at the right answer every time, but rather
it guarantees that the answers are continuously
tested when there are reasons to question them.
The reasoning process of the assistant nurses in
this study supported them to reach a deeper and
consensual understanding by testing their thoughts
and opinions against each other. Habermas (1984)
explained that a fundamental condition for commu-
nicative actions to reach a mutual understanding is
that the participants use the same vocabulary and
understand the meaning in the communication in
the same way. In this study, the structure in the
NPI-NH contributed to a common language for the
assistant nurses when assessing BPSD, as well as a
way to understand the meaning in the communic-
ation in the same way. This structure can be seen
as an important tool that enhanced the consensus
in the conversations between the assistant nurses,
which otherwise may have not only been performed
and unstructured differently from time to time, but
also with different meanings in the communication.

In this study, the NPI-NH supported assistant
nurses to evaluate and structure the observations
of behavioral cues to identify the presence of



Assessing BPSD with the support of the NPI-NH 587

BPSD. The usage of the NPI-NH can, therefore,
be seen as beneficial both for the communication
process and the course of reasoning. However,
Habermas (1984) argued that there is a risk when
trying to steer the communicative process towards
a given purpose and structure, and thus, making
it more instrumental. The consequence of this
is that the communication that should aim to
reach an understanding might instead be replaced
with communication based on impersonality and
alienation. The ability to reach an understanding of
many processes involves a need for this deliberative
communicative action to take place, and it cannot
be transformed into instrumental and purpose-
steered action. In this study, assistant nurses used
the instrumental and purposive structure of the
NPI-NH as a supportive and important framework
for their reasoning, rather than a tool that could
provide specific answers. In this process, they
gained support from the instrumental framework
to enhance their understanding of the assessed
behaviors, but still used communicative action to
reach a consensual understanding of the behaviors.

In this study, the assistant nurses worked shift
and were not always present to observe the person
with dementia, which made it difficult for them
themselves to have an overall and comprehensive
picture of the behavior and the situation in which
it occurred. Dowding et al. (2016) suggested that
the assessment and management of symptoms and
behaviors of people with dementia with impaired
verbal communication skills is distributed across
individuals and over time. Assessing and managing
complex symptoms and behaviors should be a
collective task in which different aspects are
executed by different individuals; it is when these
aspects are gathered that a comprehensive picture
of the situation is created. It was evident that the
assistant nurses in this study needed to perform a
thorough preparation and gathering of information
before the assessment to strengthen the reasoning
and the quality of the assessment. Thus, it is
important to increase opportunities for them to
reason and interact not only during the assessment
process, but also over time. O’Neill (1996) showed
that knowing the person affects clinical inferences
and enhances the range of alternatives that nursing
staff reflect upon before determining nursing
actions. In this study, knowledge of the person
with dementia supported the explanation and
understanding of behaviors by enabling assistant
nurses to view a wider range of alternatives and
causes. This, in turn, is important to not incorrectly
assess behaviors that would be regarded as
understandable if the nursing staff had knowledge
about previous routines, habits, preferences, and
personality, as BPSD. Tan et al. (2014) describe

the transactive memory system that may help
nursing staff remembering something collectively.
By combining their individual memories through
communication, nursing staff can tap upon the
distributed knowledge about the individual with
dementia and the professional expertise that resides
within the team to acquire, and retrieve relevant
information. This in turn may help them to
overcome the challenges of variations in behaviors
and incorporating individual and contextual factors
in the assessment process, as well as circumvent
limitations, such as not being present at all times or
not knowing the prior preferences of the individual
with dementia.

The result of this study shows that assistant
nurses need to assess and understand behavior
in relation to the context and the situation in
which it occurs. Habermas (1984) emphasized that
context may act as an important part when trying
to reach a shared understanding. However, Gitlin
et al. (2014) illuminated that none of the existing
measurements for assessing BPSD identify risk
factors for behaviors or enable an evaluation of
the context in which they take place, including the
NPI-NH. The interaction and reasoning between
assistant nurses in this study included descriptions
that provided valuable clues to identify causes
and context-related factors. Gitlin et al. (2014)
denoted the importance of paying attention to
potential causes and risk factors to find strategies
that minimize their contribution to BPSD. This
would also support nursing staff when choosing
appropriate nursing actions to meet the assessed
needs (Johansen and O’Brien, 2016). To provide
a care regime that focuses on preventing BPSD
and minimizes the situations that causes these
symptoms, the communicative actions during the
assessment process are essential. The very purpose
of assessing and evaluating BPSD is to try to better
understand the individual and support him or her.
To achieve this, we suggest that nursing staff in this
context is trained in using the NPI-NH, in combin-
ation with raising awareness of the importance of
conversations during the clinical reasoning process.
The combination of the supportive structure in the
NPI-NH, along with opportunities for interaction
and conversations between assistant nurses that go
beyond the formulations in the instrument, can
be seen as fundamental parts to view different
dimensions and reach a consensual understanding
of the person with dementia.

Limitations
In this study, 20 different audio recordings were
used to provide a picture of patterns in the
reasoning used when assessing with the NPI-NH.
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It is a sufficient number for patterns to be repeated
and for variations to appear. However, there is a
risk that certain reasoning may not have occurred in
the sample. Even though discourses are constructed
within a particular context, and thus, can be seen
as occasional (Gill, 2000), the data in this study
were collected from eight different wards within
five different nursing homes in two different cities,
building a variation of contexts and increasing the
possibility of transferring the results to other similar
settings.

To handle the large data sets and to enhance
validity and rigor, the original audio recordings
were used as a unit of analysis in this study
(Mishler, 1984; Hutchinson, 2005). To try to
reduce interpretative bias of the audio recordings,
the first author both gathered the data and took
part in the analysis. NVivo 11 plus allowed for all
instances of the audio sequences and codes to be
easily located and understood within their original
context, which can enhance the trustworthiness
of the interpretations, according to Tame (2009).
NVivo assists with tracking changes and systematic
analysis, which may enhance scientific rigor.
Creating an audit trail also addresses depend-
ability and confirmability. All of these elements
aided in achieving trustworthiness. Credibility
was established through constant discussions of
interpretations along with reviewing the emerging
codes within the research team.

Conclusion

Supporting the lives of people with severe dementia
and BPSD is an essential part of the care of
the elderly worldwide, and the NPI-NH is often
used to support the assessment and evaluation
process. Understanding the reasoning process that
formulates the basis of assessing and evaluating
BPSD when using the NPI-NH is important when
trying to develop a care that targets the care
of people who experience BPSD. The NPI-NH
served as a supportive frame and structure for
the reasoning performed during the assessment.
By sense-making interactions with colleagues,
the assistant nurses could overcome challenges
when applying the structure of the NPI-NH to
behaviors that were difficult to understand. The
clinical reasoning employed by assistant nurses
became a way to reach a consensual and broader
understanding of the individual with dementia,
with the support of NPI-NH as an important
framework.
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Abstract
Background: Understanding and interpreting the complexity of agitation in people with de-
mentia is challenging. Objective: To explore whether a sensor measuring electrodermal activ-
ity (EDA) can improve the identification of agitation in individuals with dementia. Methods: 
Nine individuals with dementia wore a sensor that measured EDA. During the same time, as-
sistant nurses annotated the observed behavior of the person with dementia. A binary logis-
tic regression model was applied to assess the relationship between the sensor and the as-
sistant nurses’ structured observations of agitation. Results: The sensor values correlated 
with the assistant nurses’ observations both at the time of the observation and 1 and 2 h 
prior to the observation. Conclusion: A sensor measuring EDA can support early detection of 
agitation in persons with dementia. © 2017 The Author(s)

Published by S. Karger AG, Basel

Introduction

Agitation is a common behavioral and psychological symptom in people with dementia 

and is often seen as a reaction to emotional, environmental, or physiological stress. To prevent 

the onset of agitation, it is essential to adequately assess and monitor behavioral patterns. This 

allows nursing staff to target triggering factors with effective care interventions [1]. There are 

indications that information about behavioral patterns can be gathered by monitoring stress 

[2] with measurements of electrodermal activity (EDA) [3]. To monitor and interpret the 
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moods and behaviors of individuals with dementia is often challenging for nursing staff, and 

using sensors to measure EDA can be a valuable tool to enhance the accuracy of assessments. 

Sharma et al. [4] state that measuring EDA may aid monitoring of the individual’s emotional 

experiences and support the identification of and response to his or her needs.

Agitation has been viewed as an expression of needs and feelings and a response to 

internal or external stimuli [5]. Agitation as a reaction to different kinds of stress can have a 

negative impact on the health and well-being of the person with dementia as well as care-

givers [6]. Kessler et al. [7] define stress as a process in which internal or external demands 

exceed a person’s adaptive capacity, resulting in psychological and physiological changes that 

may increase the risk of diseases. Agitation in dementia can be defined as excessive, inappro-

priate, repetitive, nonspecific, and observable motor or verbal activity [5] and includes a 

variety of different behaviors, such as hitting, wandering, general restlessness, constant 

demands for attention and reassurance, complaining, or hoarding [8]. Furthermore, agitation 

is persistent during the course of the dementia disease [9, 10] and is associated with decreased 

quality of life [11] and inappropriate use of psychotropic drugs [12].

Stress is known to activate the sympathetic nervous system (SNS) and can be detected 

with physiological parameters influenced by the SNS, such as muscle activity, heart rate, EDA, 

and pupil diameter [13]. A change in SNS activity results in a slight increase in perspiration, 

which lowers skin resistance since perspiration contains water and electrolytes. These changes 

in the skin’s electrical resistance are recorded between two electrodes placed on the skin. EDA 

appears following stimulation that produces emotional reactions or aroused alertness and is 

considered a useful measurement for indicating stress [4]. For example, EDA has been used to 

detect aggressive behavior, as it increases sharply before the first signs of aggressive behavior 

are visible [14]. It has also been used to measure mood change in older people [15] and to 

investigate people with dementia who are faced with moral dilemmas and their reactions [16].

Since people with advanced dementia face challenges in communicating their needs and 

subjective well-being, the interpretation of these is, to a large extent, based on behavioral and 

nonverbal aspects [1]. Understanding and interpreting the complexity of agitation is difficult, 

and nursing staff need support in assessment and monitoring. Part of the complexity of 

assessing and monitoring agitation is that staff may lack the required skills to perform sophis-

ticated observations, and the interpretation of observed behavior may be influenced by the 

level of distress that the symptom causes [17, 18]. In addition, the time available for obser-

vation may be brief and interactions few since nursing staff are not present at all times and 

may also perceive behaviors differently. To support nursing staff in identifying and under-

standing the complexity of agitation, various structured assessment tools have been developed 

[19], but most are based on observational data requiring close proximity between staff and 

the individual with dementia over a substantial period, which can be challenging to attain.

The aim of this study was to explore whether a sensor measuring EDA can improve the 

identification of agitation in individuals with dementia. Specifically, the hypotheses were that 

there is a relationship between the assistant nurses’ observations of agitation and an increase 

in EDA detected by the sensor; and that the sensor indicates an increase in EDA prior to 

assistant nurses’ structured observations of agitation.

Materials and Methods

Study Design
This study was a nonexperimental and correlational observation of the relationship 

between a sensor measuring EDA and assistant nurses’ structured observations of agitation 

in individuals with advanced dementia.
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Participants and Setting
Nine individuals residing in four different dementia care units in northern Sweden were 

purposefully selected based on consultation with experienced key informants consisting of 

unit managers and nursing staff at the dementia care units. The criteria for residents’ partic-

ipation were a diagnosis of dementia and having demonstrated problematic behaviors 

according to the Neuropsychiatric Inventory-Nursing Home version [20, 21] at the time of 

inclusion. The dementia care units had common areas and apartments for ten residents; the 

nursing staff comprised trained assistant nurses experienced in assessing and supporting 

people with dementia.

Ethical Considerations
The study was approved by a Regional Ethical Review Board for research, No. 2013/10-31. 

The use of sensors may pose a risk of intrusion into the personal sphere [22] and may affect 

the integrity of persons with dementia due to, among other factors, difficulties obtaining 

informed consent. Therefore, providing information to relatives and staff who knew each 

participant well was important. A double-consent procedure was used: the assistant nurses 

continuously evaluated participants for signs that they no longer wished to participate, for 

example, by refusing to wear the sensor, as well as informing and receiving consent from a 

proxy [23]. The assistant nurses were given verbal and written information about the study 

at a common meeting. All data were de-identified and processed confidentially [24].

Data Collection
Sensor. The sensor used was the Discrete Tension Indicator (DTI-2) developed by Philips 

Research, which has been found to reliably reflect the stress levels of a person [2]. This is a 

single wristband sensor that measures EDA between two electrodes placed on the skin. The 

sensor registers both rapidly changing EDA, reflecting short-term external stimuli, and more 

stable EDA, which corresponds to longer-term emotional changes regardless of external 

stimuli. The wristband stores measurements in an internal memory, and an online service 

filters the signal and eliminates rapidly changing components and noises such as spikes and 

noncontact values. The online service calculates a baseline for each participant to statistically 

classify stress levels on a scale from 0 to 5. The calculation of baseline and stress levels is 

explained in detail in the paper by Kikhia et al. [25]. The person with dementia wore the 

sensor during the day, and it was removed and charged during the night. Data from the 

wristband were transferred by the first author to the online service, which calculated the 

stress level of the person with dementia based on EDA.

Observation Scheme. To receive observational data on the time course and the frequency 

of naturally occurring targeted behaviors [26], assistant nurses involved in the daily care of 

the individual with dementia annotated observed behaviors on an observation scheme. 

Specific predetermined colors were used for each behavior, and behaviors commonly 

occurring in advanced dementia [27] were presented in the observational 24-h timeline 

scheme, including worriedness, aggression, and sleep. It was also possible to add information 

to the scheme if needed. Figure 1 shows an example of observation notes for a participant. 

Observation notes were collected for approximately 2 weeks for each participant, during 

which time the participant also used the sensor to register EDA.

Data Analysis
The data from the online service was transferred to IBM SPSS statistics predictive analytic 

software (version 23.0) along with the data from the structured observations. The data from 

the structured observations were dichotomized into two groups, consisting of observations 

of behaviors indicative of agitation (e.g., worriedness, aggression, irritation, restlessness) in 
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one group and awake/calm in the other. Observations of sleep were excluded from the 

analysis as sleep was not within the study’s scope. There were 192–195 data points with 

simultaneous observations and sensor values, depending on the time of the sensor values. A 

graph demonstrating the data from sensor values combined with structured observations is 

means were analyzed using the Student t test, and correlations between observations and 

sensor values were analyzed using the Spearman rho. To study the effect of sensor values at 

different time delays on the observations of agitation, a binary logistic regression model 

following Dawson and Trapp [28] was applied. The regression model allowed us to control 

for multicollinearity and to assess the relationship between the sensor measuring EDA and 

the assistant nurses’ observations. The predicted variable was the assistant nurses’ observa-

tions of agitation, and the three predictors were (1) sensor value at the time of the obser-

vation, (2) sensor value 1 h prior to the observation, and (3) sensor value 2 h prior to the 

observation. Predictors were entered into the equation simultaneously, and the Hosmer-

Lemeshow goodness-of-fit test was chosen to evaluate the fit of the predictive model.

Results

A Student t test of equality of means revealed a significant difference (p
sensor value between individuals assessed by assistant nurses as showing agitation and indi-

viduals assessed as awake/calm, both at the time of the observation and 1 and 2 h prior to 

observation (Table 1). This indicates that mean sensor values were significantly higher when 

assistant nurses annotated agitation compared to when they annotated awake/calm.

Fig. 1. Example of an observation scheme filled in by assistant nurses. Assistant nurses were provided with 

an observation scheme where specific predetermined colors were used for each behavior. Behaviors com-

monly occurring in advanced dementia were presented in the observational 24-h timeline scheme including 

worriedness, aggression, and sleep. It was also possible to add information to the scheme if needed.
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There was a significant correlation between assistant nurses’ observations of agitation 

and sensor values both at the time of the observation and 1 and 2 h prior to the observation. 

The correlation decreased as the time span between sensor value and observation increased 

(Fig. 3), indicating that the correlation was strongest during simultaneous measurements. 

However, sensor values prior to the observation were also significantly correlated, indicating 

that increasing EDA values were seen prior to the assistant nurses’ annotation of agitation.

In the binary logistic regression model, all predictors were entered simultaneously and 

were individually significant. As opposed to the individual correlations shown in Figure 3, the 

logistic regression model takes into account the joint effect of the sensor values at the different 
2 = 47.0, p

a Nagelkerke R2 2 = 11.02, p = 0.14), 

indicating that the model’s predictive capacity was good. Based on these results, we found no 

evidence suggesting any model deficiencies. The model presented in this paper correctly 

predicted 73.5% of assistant nurses’ observations of agitation opposed to 66.5% with no 

predictors and 50.0% by chance. The results show a relationship between the assistant 

nurses’ structured observations of agitation and an increase in EDA detected by the sensor at 

different time delays. The variables in the equation (Table 2) revealed that sensor value 
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Fig. 2. An example of the struc-

tured observations made by as-

sistant nurses combined with the 

sensor values. Observations made 

by assistant nurses indicates 

awake/calm (0) and agitation (1). 

An increasing sensor value (0–5) 

indicates an increase in electro-

dermal activity at the time of the 

observation.

Table 1. Differences in mean sensor values

Assistant nurses’ observation n Mean (SD) Mean 

difference

95% CI

lower upper

Sensor value at the time of the observation

Awake/calm 71 1.69 (0.95)
–1.24 –1.56 –0.92

Agitation 121 2.93 (1.15)

Sensor value 1 h prior to observation

Awake/calm 73 1.65 (0.93)
–1.24 –1.56 –0.91

Agitation 121 2.89 (1.21)

Sensor value 2 h prior to observation

Awake/calm 79 1.69 (0.98)
–1.19 –1.50 –0.87

Agitation 116 2.88 (1.19)

Student t test of equality of means revealed a significant difference (p
between individuals assessed by assistant nurses as awake/calm and individuals showing agitation, both at 

the time of the observation and 1 and 2 h prior to observation.
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simultaneous with assistant nurses’ observations had the largest predictive effect. For every 

one-unit increase in sensor value, the odds of observing agitation increased by a factor of 2.20 

(95% CI 1.24–3.92); sensor values prior to observation had a somewhat smaller effect. For 

every one-unit increase in sensor value, the odds of observing agitation 2 h later increased by 

a factor of 1.78 (95% CI 1.07–2.96). Sensor values 1 h prior to observation remained insig-

nificant, probably due to multicollinearity, but the variable was included since it increased 

the model’s predictability [29]. Inference from the model suggests a relationship between 

sensor values and assistant nurses’ observations of agitation, and that the sensor has the 

potential to identify EDA prior to the observation of these behaviors.

In summary, the findings support our hypothesis that there is a relationship between the 

assistant nurses’ observations of agitation and an increase in EDA detected by the sensor. The 

findings also support the hypothesis that the sensor indicates EDA prior to assistant nurses’ 

structured observations of agitation.

Discussion

In this study, we found a correlation between assistant nurses’ observations of agitation 

and a sensor measuring EDA. Additionally, the sensor has the potential to identify stress prior 

to assistant nurses’ observation of agitation. According to Visnovcova et al. [30], EDA is 

sensitive to the detection of changes in the SNS with regard to mental stress; however, SNS 

activity is complex and thus also the regulatory mechanisms of EDA. The present study indi-

cates that a sensor measuring EDA is sensitive to measures of agitation, but at the same time, 

the specificity of the measurements is questioned since both positive and negative emotions 
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0.40
2

Sp
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0
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Fig. 3. Correlations between sen-

sor values and assistant nurses’ 

observations of agitation at the 

time of the observation (0 h) as 

well as 1 and 2 h prior to the ob-

servation. There was a significant 

correlation (p -

sistant nurses’ observations of  

agitation and sensor values both 

at the time of the observation 

(0.473) and 1 h (0.47) and 2 h 

(0.455) prior to the observation.

Table 2. Results of the logistic regression analysis

Sensor value at the 

time of observation

Sensor value 1 h 

prior to observation

Sensor value 2 h 

prior to observation

Observation of agitation 2.20 (1.24–3.92) 0.97 (0.49–1.93) 1.78 (1.07–2.96)

Values are presented as exp(b) with 95% CI in parentheses. For every one-unit increase in sensor value, 

the odds of observing agitation increased by a factor of 2.20. Sensor values simultaneous with assistant 

nurses’ observations had the largest predictive effect; sensor values prior to observation had a somewhat 

smaller effect.
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can increase EDA [31]. Khalfa et al. [32] demonstrated that EDA is sensitive to variations in 

emotional arousal, but not to emotional clarity and valence. There is a risk that positive 

emotions such as joy and happiness may result in an increase in EDA [31], which, in turn, can 

be interpreted as negative stress. Here, we emphasize the importance of using EDA as a tool 

to aid nursing staff in the understanding of agitation rather than as a stand-alone system. In 

this process, nursing staff working close to the person with dementia are important for filtering 

misguiding EDA measurements when trying to detect agitation. Kreibig [31] emphasizes the 

importance of studying patterns in emotions and measures rather than single, isolated changes. 

We also suggest that the time period that the sensor is used should be carefully considered due 

to individual variations and since data collected over a short time may be misguiding.

Person-centered care requires an understanding of the individual, which can be chal-

lenging in the demanding everyday nursing practice, where interruptions and work routines 

may complicate nursing staff’s ability to develop a clear picture of each person’s situation and 

life [33]. Our findings indicate that the use of a sensor measuring EDA can add to the under-

standing of agitation by providing a more comprehensive picture of the situation of the person 

with dementia. The sensor can identify signs of stress regardless of staff presence and has the 

potential to provide regular and objective information in addition to steady monitoring. 

According to Cohen-Mansfield et al. [1], assistant nurses may underestimate the true needs 

of individuals with dementia or fail to notice unmet needs. In this process, a sensor measuring 

EDA contributes information collected over time, adding an objective element to otherwise 

subjective assessments and monitoring conducted by nursing staff. In turn, this strengthens 

the recognition and understanding of needs, which is of essence for supporting the well-being 

of persons with dementia [1].

The findings in this study indicate that a sensor measuring EDA can detect signals of stress 

prior to nursing staff’s observations of agitation. This can support nursing staff to place behavior 

in context at the time it occurred. McCormack [34] emphasizes that how a person reacts depends 

on who the individual is and how he or she makes meaning out of different situations and activ-

ities. To interpret and understand behaviors as they occur enhances the overall understanding 

of the individual, thereby affecting the decisions and care provided. Early identification of stress 

can enable nursing staff to plan, customize, and implement preventive measures, thereby 

reducing the occurrence of stress in individuals with dementia and providing a more person-

centered care. To be able to address and understand agitation and unmet needs in people with 

dementia, Cohen-Mansfield et al. [1] stress the importance of understanding their causes and 

triggers. Based on our findings, we suggest that contributing information from a sensor 

measuring EDA can support nursing staff to better identify patterns, triggers, and stressful 

events. Enhanced identification of stressful events can assist nursing staff in tailoring care inter-

ventions towards causes and triggers and reaching a more preventive approach.

When providing person-centered care for individuals with dementia, the necessity of 

taking the context into consideration is evident when attempting to understand the indi-

vidual [34]. In this study, a sensor measuring EDA may enhance the understanding of agitation 

in people with advanced dementia; however, it does not tell nurses what to do, and it does 

not take into account the individual’s values and beliefs. Here, it is important to address the 

limitations of technical aids. By combining measurements with nurses’ knowledge of the indi-

vidual, the sensor can provide additional information in the process of understanding the 

individual’s condition. Person-centered nursing aims to transform the individual’s experi-

ences and perception of the situation to guide and steer the nursing staff’s support [34]. A 

sensor measuring EDA can be seen to provide continuous monitoring and act as one way for 

the individual to mediate his or her experiences and needs, which can then be used as infor-

mation when attempting to form the basis of care for that person. At the basis of this study, 

we argue that a sensor measuring EDA may support assistant nurses in forming a more 



437Dement Geriatr Cogn Disord Extra 2017;7:430–439E X T R A

Melander et al.: Measuring Electrodermal Activity in Individuals with Dementia

www.karger.com/dee
© 2017 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000484890

comprehensive picture of agitation and contribute information prior to the assistant nurses 

observing it. This may in turn enhance the support provided to be more person-centered and 

preventive, since the focus can be directed towards peaks of stress, and causes and triggers 

can be targeted more effectively.

Methodological Considerations
Data were collected from a total of nine participants. This is a relatively small sample size, 

but challenges in recruitment, time-consuming data collection, and the necessity for careful 

ethical considerations limited the possibility to include more participants. The data were 

collected from five different wards within four different dementia care units in two different 

cities, which added variation in both participants’ characteristics and environmental factors. 

There were data losses when the individual with dementia removed the sensor or nursing 

staff forgot to attach it. There were also occasions when nursing staff forgot to annotate in the 

observation scheme or were not observing the participants, and thus were unable to identify 

episodes of agitation. These factors are difficult to control in a real-world setting and might 

explain the relatively low correlation coefficient (0.473, p
sensor values. We excluded data points where data were missing from either the sensor or 

the observation scheme. However, the number of data points was considered sufficient to 

perform the analysis.

The observation scheme used in this study is used by many dementia care units, which 

enhanced the possibility of accurately measuring what was intended. It is simple and has a 

structure and language that assistant nurses are used to and can recognize [24]. This is 

important when performing data collection in real-world settings, where any additional 

burden may increase the likelihood of not receiving accurate information [26]. However, this 

meant that more detailed observations were omitted. The interobserver agreement between 

them was not examined and would probably show differences as a consequence of different 

opinions and perceptions among assistant nurses with regard to observed behaviors. Still, the 

assistant nurses working at the dementia care units were chosen due to their close relationship 

to the person with dementia and their experience in assessing these kinds of behaviors.

Strong arousal emotions, such as fear and happiness, have been shown to be related to 

higher EDA values [32]. There is a risk that positive emotions may have resulted in an increase 

in EDA and were incorrectly classified as stress. To strengthen the validity of this study, the 

mean value for stress was compared to and aligned with the threshold value for EDA for 

people with dementia suggested by Kikhia et al. [25]. The activity of the SNS varies with age 

[35], and older people may show attenuated EDA [36]. Lesions in different parts of the brain 

[37, 38] and different types of dementia have been shown to affect the level of EDA due to for 

example emotional blunting [39]. However, measurement of EDA has been found to be a 

reliable and valid method for indicating arousal, and the use of sensors measuring EDA in 

people with various neurodegenerative diseases has been well studied and described [40]. 

Even so, it is important to be aware of changes and differences in EDA when considering EDA 

measurement in people with dementia.

Conclusion

Understanding agitation is an essential part of the care for people with dementia 

worldwide. To enhance the understanding of individuals with dementia, exploring alterna-

tives to improve the identification of these behaviors is important. Using a sensor that 

measures EDA shows correlations with observations of agitation made by assistant nurses. 

In addition, sensor measurements can be used to correctly predict 73.5% of the observations 
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of agitation, and the sensor also indicates EDA prior to the observations. It has the capacity 

to detect activity in the SNS, but lacks the ability to differentiate negative emotions from 

positive ones or other causes. Thus, the sensor cannot replace nursing staff for interpreting 

and understanding EDA in relation to the individual. Measurements of EDA may support 

nursing staff in gaining a more comprehensive picture of the individual’s situation and iden-

tifying stress earlier, thereby targeting its causes and triggers more effectively. This is a 

crucial element for attempting to decrease agitation and support the lives of people with 

advanced dementia.

Future Research
The time period needed to monitor stress in order to identify behavioral patterns should 

be further studied. Future research is also needed to study how the sensor can be used and 

integrated in a clinical setting, e.g., the transfer of information from the sensor to the nursing 

staff should be further investigated, building towards the possible development of an alert 

system. To create routines that strengthen nursing staff’s response to the individual with 

dementia’s signals of agitation, future research evaluating the impact of using a sensor 

measuring EDA in a clinical setting is needed.
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Abstract 
Background: A major and complex challenge when trying to support individuals with 

dementia is meeting the needs of those who experience changes in behaviour and mood. 

Aim: To explore how a sensor measuring electrodermal activity [EDA] impacts assistant 

nurses’ structured assessments of problematic behaviours amongst people with dementia and 

their choices of care interventions. Methods: Fourteen individuals with dementia wore a 

sensor that measured EDA. The information from the sensor was presented to assistant nurses 

during structured assessments of problematic behaviours. The evaluation process included 

scorings with the instrument NPI-NH, the care interventions suggested by assistant nurses to 

decrease problematic behaviours, and the assistant nurses’ experiences obtained by focus 

group interviews. Results: The information from the sensor measuring EDA were perceived 

to make behavioural patterns more visual and clear, which enhanced assistant nurses’ 

understanding of time-related patterns of behaviours. In turn, this enhancement facilitated 

timely care interventions to prevent the patterns and decrease the levels of problematic 

behaviour. Conclusion: With the addition of information from the sensor, nursing staff could 

target causes and triggers in a better way, making care interventions more specific and 

directed towards certain times throughout the day to prevent patterns of problematic 

behaviours.  
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Introduction 
A major and complex challenge when trying to support individuals with dementia is meeting 

the needs of those who experience changes in behaviour and mood. These behavioural and 

emotional expressions, which will hereinafter be called problematic behaviours, can be 

expressed as agitation, anxiety or sleep disturbances, to name a few, and are often perceived 

as related to emotional, environmental or physiological stress. Problematic behaviours are 

common, and more than 90% of nursing home residents with dementia will experience 

problematic behaviour at some point during the course of the disease [1]. The ability to 

adequately assess and monitor problematic behaviours is essential in determining when 

interventions are needed. However, this is challenging due to factors such as nursing staff’s 

educational level [2], the fluctuating nature of the behaviours [3] and the time available to 

perform systematic observations. 

 

Measuring patients’ levels of electrodermal activity (EDA) could assist nurses in assessing 

problematic behaviours. Existing evidence suggests that EDA can be useful in monitoring 

patterns of behaviour and emotional arousal [4, 5]. There are indications that EDA 

measurements can improve the understanding of behavioural patterns for people with 

problematic behaviours in nursing homes [6] and support early detection of agitation in 

people with dementia [7]. EDA reflects changes in skin conductivity, which is controlled by 

the sympathetic nervous system and may indicate stress [4, 5]. When stress stimulates the 

sympathetic nervous system, it also influences physiological parameters, such as muscle 

activity, heart rate and pupil dilation [8]. EDA measurements have also been used to track 

mood changes in older people [9], assess the functional and behavioural health of people with 

dementia [10], investigate people with dementia’s reactions to moral dilemmas [11] and 

compare individuals with dementia’s engagement in social activities [12].  

 

Problematic behaviours result in decreased quality of life for the individual with dementia 

[13] and constitute a major challenge for nursing staff and relatives [14]. The causes of these 

behaviours are multifaceted and complex, resulting from a unique set of casual occurrences 

related to the person with dementia, the caregiver and the environment [15]. The ability to 

better assess and monitor problematic behaviours would help nursing staff better understand 

the triggers of these behaviours and, from there, better target them with care interventions. 

Various structured assessment tools have been developed to support nursing staff in 
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identifying and understanding problematic behaviours [16], the most widely used and 

recommended of which is the Neuropsychiatric Inventory-Nursing Home version (NPI-NH) 

[17]. This tool is a care provider-based approach to assess 12 different problematic 

behaviours that are common in dementia [18, 19]. In Sweden, a quality register, the BPSD-

register, has been developed to support the care of people with problematic behaviours 

(www.bpsd.se). The register has a clear structure that relies on outlining the frequency and 

severity of the behaviours per the NPI-NH, documenting current medical treatment and 

providing a checklist for possible causes of problematic behaviours. This structure generates 

an individual care plan with care interventions aimed at reducing problematic behaviours. 

Despite the many strengths of using the NPI-NH to understand the individual with dementia, 

this instrument is based on observational data, requiring a close proximity between staff and 

the individual with dementia over a substantial period, which can be challenging to obtain.  

 

Developing and evaluating tools to complement the NPI-NH will enhance nursing staff’s 

ability to assess the needs of individuals with dementia and, in turn, increase their wellbeing. 

Utilising the information from an EDA sensor may enhance nursing staff’s understanding of 

problematic behaviours. The use of this tool needs to be further studied in a natural clinic 

setting to explore the way the information from the sensor impacts staff’s choice of 

intervention. Consequently, the aim of this study was to explore how an EDA sensor impacts 

assistant nurses’ structured assessments of problematic behaviours amongst people with 

dementia and their choices of care interventions.  

  

Materials and methods 
This early stage observational pilot study was designed to focus on impact in everyday 

practice in dementia care settings and was influenced by the framework for evaluating 

complex interventions outlined by Craig et al. [20]. The intervention was based mainly on 

two things. The first was the theoretical understanding of how wearable EDA sensors may 

impact structured assessments of people with dementia [6]. The second was the structured 

assessment and care programmes targeting problematic behaviours in individuals with 

dementia (www.bpsd.se) in which the NPI-NH instrument is an important tool. Structured 

assessments of problematic behaviours are complex and involve considerations of several 

influencing factors, such as the competence of involved staff along with internal and external 

factors affecting the individual with dementia. The present study addresses this complexity 



4 
 

by exploring a number of factors, including the implementation process, using both 

quantitative and qualitative data.  

  

Context and participants 
Twenty individuals with dementia residing in five nursing homes in northern Sweden were 

selected to wear the EDA sensor. They were purposefully selected in consultation with the 

nursing home manager and experienced staff based on the criteria that they resided in nursing 

homes where assistant nurses were trained in using a structured assessment and care 

programme for problematic behaviours in individuals with dementia prior to inclusion in the 

study (www.bpsd.se). The second criterion was that the person had a diagnosis of dementia 

and, at the time of inclusion, was considered to have problematic behaviours according to an 

assessment using the NPI-NH [18, 19] performed by assistant nurses. The first author, a 

specialised geriatric care nurse, performed an assessment with the Global Deterioration Scale 

[21] for each participant to determine the stage of dementia.  

 

Each nursing home consisted of multiple wards that accommodated 10 residents who all 

rented their own apartments. In addition, they also included common areas, such as a day 

room with a TV and a dining area. The nursing homes were staffed mainly by assistant nurses 

working in the close care of the person with dementia, and a registered nurse and a general 

practitioner supported them.  

 

In total, 33 assistant nurses who worked closely with the included individuals with dementia 

and, therefore, were expected to perform the structured assessment of problematic behaviours 

as a part of their daily work, took part in the study. Two assistant nurses usually participated 

in each assessment session. Prior to inclusion in the study, participating assistant nurses were 

involved in the daily care of the individual being assessed and had received a web-based 

training encompassing basic knowledge on dementia, problematic behaviours and specific 

care interventions . Furthermore, one of the participating assistant nurses for each assessment 

session had received training in administering the NPI-NH. Of the assistant nurses who had 

participated in the structured assessment, nine were recruited to participate in focus group 

interviews. Criteria for participation in the focus groups were willingness to participate and 

experience using the EDA sensor measurements in the assessment process.  
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The sensor and the system 
To capture EDA, the participants used either the Discrete Tension Indicator (DTI-2) 

developed by Philips Research or the Empatica E4 developed by Empatica Incorporation. 

Both sensors are worn as a wristband, measure EDA using two electrodes placed on the skin, 

and have been found to reliably reflect stress levels [22, 23]. The individual with dementia 

wore the sensor during the day, and it was removed and charged during the night. The first 

author transferred the data from the wristband to an online service on a weekly basis, where it 

was processed and visualised. The online service visualised the measurements from the 

sensor on a timeline view. From this, the first author manually compiled patterns of increased 

EDA to be presented to assistant nurses during the structured assessment. The data collected 

with the sensor covered the same time period, which was also assessed with the NPI-NH. 

 

The process of assessing problematic behaviour 
The assessment sessions were conducted every four weeks as a part of the daily work in the 

nursing homes. In the first step, changes in behaviour during the last four weeks were 

assessed with the NPI-NH. There were usually two assistant nurses participating in the 

assessment sessions. Both participants were involved in the daily care of the individual with 

dementia being assessed, and one had received specific training in administering the NPI-NH. 

Screening questions for each domain within the NPI-NH were used to determine whether 

changes in behaviour existed. If changes were found, the frequency and severity were rated. 

For each of the 12 domains, the frequency scores ranged from 0 to 4, and the severity scores 

from 0 to 3. The product of the frequency score and the severity score gives a subscale score, 

and the sum of all the subscale scores formed a total score ranging from 0 to 144. Following 

the structure of the BPSD register, the second and third steps of the assessment process meant 

that the assistant nurses documented the current medical treatment and went through a 

checklist of possible causes of behavioural changes. The list of possible causes included yes 

or no questions, such as ‘Enough food?’, ‘Normal faeces?’, ‘Good hearing (with or without 

aids)?’, ‘Does the person seem pain free?’, ‘Blood sugar – high, normal, low’? and ‘Is there a 

daily positive social contact with other people?’. In the final step of each assessment session, 

assistant nurses suggested and evaluated care interventions to decrease problematic 

behaviours and, consequently, reduced the scoring according to the NPI-NH. To support this 

step, the BPSD register has specified predetermined areas of interventions commonly used to 

decrease problematic behaviours, such as physical activity, music and singing, as well as the 
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possibility to document a treatment plan. In each area, the assistant nurses suggested 

appropriate care interventions to decrease problematic behaviours. Previously suggested care 

interventions were revised if necessary, for example, if they were deemed insufficient. The 

suggested and revised care interventions were documented using the assistant nurses’ own 

wording. The first author conducted the data gathering, but was not active in the assessment 

sessions. 

 

Evaluation process 
The intervention was evaluated based on: 

 Change in NPI-NH scores after information from an EDA sensor was added to 

structured assessments; 

 Changes in suggested care interventions after information from an EDA sensor was 

added to structured assessments; and 

 Assistant nurses’ experiences of using EDA sensors in assessing problematic 

behaviour. 

 

The authors conducted the evaluation process between the years 2015 and 2017, and the 

process included NPI-NH scores from structured assessments performed by assistant nurses, 

the suggested care interventions, and the assistant nurses’ experiences as obtained by focus 

group interviews. Each data collection and analysis process is described separately. 

 

NPI-NH scoring. The NPI-NH scores from the assistant nurses’ structured assessments were 

collected at entry and after four and eight weeks for each participant (see Figure 1). 

Information from the sensor was presented to assistant nurses during the second (four weeks) 

and last (eight weeks) assessment sessions. However, assessments with the NPI-NH were 

done retrospectively regarding the last four weeks, meaning that the second (four weeks) 

assessment with the NPI-NH reflected the time between the first and second assessment, i.e. 

without the addition of information from the sensor. The data were collected during 2015 to 

2017, and all measurements were transferred to IBM SPSS statistics predictive analytic 

software (version 23.0) for analysis. The analysis followed a paired design, meaning that the 

total NPI-NH score for each individual with dementia at the second and third assessment 

session was paired to investigate the differences after including the EDA sensor 

measurements [cf. 24]. To allow a comparison of before and after the intervention, the 
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authors also calculated the differences between the first and second assessment for each 

individual in the same manner.  

 

Care interventions. The care interventions suggested by the assistant nurses during the last 

step of each assessment session, at entry and at four and eight weeks, were documented and 

analysed with a method for content analysis [25]. Information from the sensor was presented 

to the assistant nurses during the second (four weeks) and last (eight weeks) assessment 

sessions, and the information could be used in the process of suggesting care interventions. 

The first step in the analysis process was to read through the information to gain a sense of 

the content and the text as a whole. Each suggested care intervention was treated as a textual 

unit, and, in the next step, the textual units were extracted and sorted into three groups 

depending on the assessment session (first, second, last) in which they were conducted. The 

textual units within each group were then reviewed and categorised in several steps, based on 

similarities in content. The next step was to identify additions that were influenced by 

information from the sensors. In the last step, a descriptive running text was formed to 

convey the differences in care interventions when EDA sensor measurements were included 

in the assessment process. In addition, two authors independently coded all textual units to 

identify whether the care interventions included a time-related factor or not. For example, 

“Set the table just before she is going to eat in order to decrease stress during meals” were 

regarded as including a time-related factor, i.e. when the intervention was supposed to be 

performed during the day, as opposed to “Play her favourite CD in her apartment to prevent 

anxiety”, where time-related factor was lacking. The authors compared and discussed the 

codings until an agreement was reached, and descriptive statistics were used to describe 

frequency.  

 

Assistant nurses’ experiences. The assistant nurses’ experiences of using EDA sensor 

measurements were obtained using semi-structured focus group interviews held between 

November and December of 2017. The assistant nurses were divided into three groups, with 

three participants in each group (n=9). Each interview lasted approximately 40 minutes. All 

data was audio recorded, transcribed and analysed following Krippendorff’s [25] description 

of qualitative content analysis. The first step of analysis was to read through the transcribed 

interviews several times to get a sense of the text as a whole. In the next steps, textual units 

were extracted and then reduced based on similarities in content. Categories were created in 

several steps and ended when the categories were deemed mutually exclusive and exhaustive 
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[cf. 25]. Lastly, a running text was created with quotations to confirm the content. 

Trustworthiness was ensured by discussions among the authors in all steps of the process 

until a mutual agreement was reached, ensuring a rigorous and in-depth analysis. 

 

Ethical approval 
The Regional Ethical Review Board for Research, No. 2013/10-31, approved the study. Due 

to the difficulties of obtaining informed consent, the use of sensors may affect the integrity of 

persons with dementia and pose a risk of intruding into the personal sphere [26]. Thus, a 

double-consent procedure was adopted, meaning that the assistant nurses continuously 

monitored every participant for signs that he or she no longer wished to participate, such as 

not wanting to wear the sensor, and by informing and receiving consent from a proxy [27]. 

All assistant nurses were given verbal and written information about the study at a common 

meeting, and written informed consent was obtained from the focus group participants. All 

data was de-identified and processed confidentially [28]. 

 

Results 
Entry data 
Of the 20 included participants, 14 (70%) completed all three assessments in the eight-week 

evaluation cycle. Six participants dropped out and did not complete the full evaluation cycle 

due to severe progression of disease or death (n= 4), or unwillingness to wear the sensors (n = 

2). The main characteristics of the participants with dementia at entry are presented in Table 

1. 

 

Entry measures, when included in the trial, showed a mean of a total NPI-NH score of 39.5 

(n=14), indicating a high level of problematic behaviour within several domains. In 

comparison with statistics from the BPSD registry (www.bpsd.se), these scores are higher 

than the mean of all people with dementia that, at the time of this study, were assessed in the 

municipality in which the study was conducted (mean 28, n=288) and the mean for all 

assessed in Sweden (mean 23, n=19956). A description of problematic behaviours according 

to the NPI-NH within the sample group at entry is shown in Table 2. The means and standard 

deviations of the NPI-NH domains are calculated on participants with NPI-NH domain scores 
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The assistant nurses (n=33) conducting the structured assessments all had a high school 

diploma within nursing and extensive experience working in dementia care (range 4-38 years, 

mean 22 years). The vast majority (97%) were women, and the mean age was 49 years (range 

23-63). Most of the assistant nurses (91%) had received special training in caring for people 

with dementia. 

 

Impact on NPI-NH scores  
The findings show varying patterns of NPI-NH scores for each individual with dementia 

between the three measurement points, but overall there was a decreasing trend in the level of 

problematic behaviours over the course of the trial period, indicating that the intervention had 

an impact on the levels of problematic behaviours.  

 

The total NPI-NH score for each individual with dementia at the first (1), second (2), and 

third (3) assessment sessions are presented in Figure 2. Twelve of the 14 participants showed 

a decreasing trend in NPI-NH scores over the course of the trial period.  

 

A comparison of the difference in NPI-NH scores before and after adding EDA sensor 

measurements, i.e. between the first and second and the second and third assessment sessions, 

is presented in Figure 3. A positive difference was shown for a majority of the individuals 

both before and after adding information from the sensor. This indicates both the impact of 

the structural assessment itself and the added impact of the EDA intervention. Before 

introducing information from the sensor, nine of the 14 participants showed a positive 

difference, indicating a reduction in their NPI-NH scores. After adding EDA sensor 

measurements, a positive difference was seen in the NPI-NH scores of 10 of the 14 

participants, and one participant had no difference.  

 

Impact on suggested care interventions  
The EDA sensor measurements viewed during the assessment sessions seemed to make the 

assistant nurses’ suggest care interventions that were more specific and directed towards 

certain times throughout the day. The total number of care interventions successively 

decreased over the course of the three assessment sessions in the evaluation cycle, from 134 

in the first assessment session to 90 in the third. Another trend was that the proportion of 

time-related care intervention increased in the second assessment session (28%), when the 
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information from the sensor was introduced, and this trend continued during the third 

assessment session (26%) compared to the first assessment when the information from the 

sensor was missing (16%) (Table 3).  

 

Further analysis of the interventions revealed that time-oriented care interventions were both 

specific, such as guiding an individual to her apartment after breakfast and providing her with 

a suitable activity that she enjoys, and general, such as changing the ward work routine in the 

evening to strive for a quieter and calmer environment. The information from the sensor 

seemed to impact both the suggested care interventions and the time of day at which 

interventions were best carried out in order to prevent the onset of problematic behaviour. For 

example, it was shown that one individual with dementia had a pattern of increased EDA 

during lunchtime. Assistant nurses suggested serving her food first, since she became anxious 

and restless when having to wait. Another individual with dementia had a pattern of increased 

EDA during the early afternoon. To prevent this, assistant nurses suggested following him on 

a walk every day after lunch. The sensor information also increased the assistant nurses’ 

suggestions of the timeliness of medications and the need for more continuous medication. 

For example, it was suggested to move a sedative medication two hours forward to better 

meet an individual’s needs and prevent problematic behaviour.  

 

Assistant nurses’ experiences  
An objective tool that contributes to the overall picture 

As a whole, the assistant nurses experienced the objective information from the sensor as a 

tool that enhanced their professionalism, as they no longer had to rely solely on subjective 

observations and assessments. They perceived the sensor measurements as a supportive tool 

that made the individual’s situation more comprehensive, in addition to making patterns 

become more visual and clear. Since the assistant nurses were not always present, sensor data 

could enhance continuity and contribute to their understanding of the individual with 

dementia’s needs. The information from the sensor was perceived as not only strengthening 

and confirming clinical observations, but also affirming that the actions and care 

interventions were effective. However, the assistant nurses pointed out the importance of 

their understanding of the individual’s needs and use the information from the sensor as a 

tool to aid and improve that understanding. The assessment was complex and included 
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several factors. It was like solving a puzzle where all pieces of information were considered. 

In the assessment, sensor measurements provided the assistant nurses with important 

information, but it was only one of the many factors they used to assess the individual’s 

needs. The nurses’ knowledge of the individual with dementia was described as essential to 

guide in what manner the sensor data could support the assessment. 
 

Assistant nurse A: And that’s what was so good with this. When we are working pre-noon, afternoon, 

we are working different times. Then, we have a day off and then there are other things, we have a lot 

of activities and so on. So, this gives a whole [a more complete view of the person with dementia], so 

we clearly can see... 

Assistant nurse B: It is really good. It becomes, I think it becomes professional. This thing [the sensor] 

is really good. 

 

Visualising time-related patterns of behaviours 

The assistant nurses found that the sensor measurements enhanced their focus on the triggers 

and starting points of problematic behaviours. The sensors helped them to visualise daily 

patterns, which were regarded as helpful when trying to assess possible causes and triggering 

factors. This visualisation also enhanced assistant nurses’ understanding of when to introduce 

support and how to prevent the onset of problematic behaviours with timely interventions. 

Focusing on certain times of the day was seen as helpful, since the assistant nurses could 

concentrate on needs during that period of time and provide more timely and preventative 

care interventions.  

 

Assistant nurse A: Yeah, but it was this that we saw… 

Assistant nurse B: When it increased or where it increased? 

Assistant nurse A: Yes, that was what I thought was so good, and then we thought about what we could 

do right then and there if you consider a specific time, what you can change, what we can do to calm 

them down and ensure that they are feeling well… 

 

Trustworthiness in dialogues with team members and family 

In dialogues with other assistant nurses, registered nurses and physicians, the assistant nurses 

described the sensor measurements as supportive. They felt that this additional source of 

information made other professionals take them more seriously and listen to their input. This, 

in turn, led to information that might have otherwise been dismissed being better 

communicated and addressed. The information from the sensor led to a mutual focus within 

the nursing staff, which enhanced and strengthened teamwork. The sensor measurements 
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were also regarded as a support in dialogues with individual with dementia’s family, since it 

contributed objective information that strengthened assistant nurses’ clinical observations and 

their line of reasoning. 

 

Assistant nurse A: It [the information from the sensor] becomes a compilation to talk about and 

discuss, this is what we need to do, we will do it better for her sake, and we can gather and try this and 

the next time it might not work, but we can try.  

 

Assistant nurse C: Yes, it [the sensor] really did [make other professionals take us more seriously]. 

Then the nurse saw that, it isn’t just something that we are saying. 

 

Discussion 
The main findings of the study indicate that information from the wearable EDA sensor was a 

valuable tool in the systematic assessment of problematic behaviours in people with advanced 

dementia. The information enhanced assistant nurses’ understanding of time-related patterns 

of behaviour, which facilitated both the understanding of possible triggering factors and the 

utilisation of timely care interventions to prevent the patterns. The findings also indicate that 

enhanced understanding and introduction of timely interventions reduces the level of 

problematic behaviours as measured with the NPI-NH.  

 

The present findings on the sensors’ impact on NPI-NH scores show trend of decreasing 

scores throughout the trial period and indicate a difference in NPI-NH score both before and 

after adding information from the sensor. However, due to the small sample size and the 

heterogeneity in the group, it is not possible to conclusively show that the differences were a 

result of the addition of the information from the sensor or of other factors. The lack of robust 

evidence should, however, be judged from the perspective that dementia is a disease during 

which functions and abilities as well as the prevalence of problematic behaviours are 

expected to deteriorate over time [29]. This reality means that even a small, continued 

reduction in NPI-NH scoring should be seen as encouraging, since it implies that the 

individual’s situation is improving rather than deteriorating. 

 

The findings of this study indicate that EDA sensor measurements had an impact on the 

number of time-related care interventions suggested by the assistant nurses. Information from 

the sensor clarified the starting points and patterns of increased EDA, which aided assistant 

nurses in determining care interventions that were timely and directed towards preventing the 
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triggers of problematic behaviours. Cohen-Mansfield, Dakheel-Ali, Marx, Thein and Regier 

[30] emphasised the importance of understanding causes and triggers to be able to address 

and understand problematic behaviours in people with dementia. Facilitating the 

identification of patterns has been established as important in supporting nursing staff’s 

decision-making on appropriate care interventions [31]. According to McCormack [32], when 

aiming for a person-centred approach, it is important to develop a clear picture of the 

individual’s situation and how he or she makes sense of what is happening. In this process, 

starting points and patterns of the behaviour enable the behaviour to be interpreted and 

understood as it occur, and the behaviour’s full context to be taken into consideration. This is 

important when attempting to understand the individual [cf. [32] and choose a course of 

action that is in line with their needs [33]. Interestingly, the number of care interventions 

decreased throughout the trial period, and the proportion of time-related care interventions 

increased when nurses received EDA sensor measurements, which may indicate that the care 

interventions became more customised and focused on the individuals’ needs. Based on these 

findings, we suggest that information from an EDA sensor can support nursing staff in 

identifying patterns and placing behaviour in context at the time it occurred, which may 

strengthen the process of planning, customising and implementing preventive support, 

thereby reducing the individual’s stress for and providing more person-centred care.  

 

The assistant nurses in this study perceived EDA measurements to be an important objective 

tool that strengthened their otherwise subjective assessments and observations and enhanced 

continuity, which, in turn, contributed to a more comprehensive understanding of the 

individual’s needs. Clifford and Doody [2] stress nursing staff’s opportunities to spend time 

with individuals with dementia as an important factor that affects their ability to support those 

with problematic behaviours. Understanding an individual’s needs is a continuous process 

that develops over time and facilitates more holistic decisions regarding care interventions 

and support based on a deeper understanding of the individual. In addition, understanding the 

individual has been shown to improve patient participation in the decision-making process 

[31], which is an important part of a good and dignified life [34]. However, spending 

sufficient time with each individual can be challenging in the demanding and often busy 

context of nursing homes and dementia care units [35]. The present study revealed that sensor 

information was perceived to enhance continuity in care and improve the staff’s 

understanding of the individual with dementia and their needs, since it contributed to the 

information collected over time. An enhanced understanding of needs has been shown to 
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strengthen the relationship between the nursing staff and the individual with dementia [36], 

which has been identified as one of the most influential factors in caregiving satisfaction [37] 

and shown to affect individual with dementia’s well-being [38]. Based on the present 

findings, we suggest that information from an EDA sensor can contribute to an improved 

assessment process with enhanced recognition and understanding of an individual’s needs, 

which, in turn, can improve nursing staff’s work satisfaction [30].  

 

In this study, assistant nurses regarded EDA sensor measurements as one way for the 

individual to mediate their needs. However, this had to be combined with the assistant nurses’ 

own experiences and knowledge of the individual with dementia. Nibbelink and Brewer [31] 

emphasised that understanding an individual’s status includes a collection of informational 

cues, which nursing staff can then use to develop a mental model of the individual’s situation. 

In this process, nursing staff analyse the current situation and evaluate all available 

information and options before making decisions regarding appropriate nursing actions [33]. 

The findings in this study also show that assistant nurses found the addition of the sensor 

information to add trustworthiness to their dialogues with other professionals. This can be 

seen as strengthening their confidence, which Nibbelink and Brewer [31] stress as important 

in communication between colleagues, since it enhances abilities such as considering options, 

implementing interventions and trusting one’s own competence. Enhanced teamwork was 

noted as a consequence of adding the sensor information, and feeling supported through 

teamwork is essential when it comes to coping with the challenging and demanding situations 

[39] that are common in the everyday care of people with dementia. At its core, this study 

argues that the EDA sensor as a tool adds information to the nursing staff’s body of 

knowledge, which may improve their picture of an individual’s situation and, based on that, 

their ability to decide which nursing actions are in line with the individual’s needs. The 

experienced trustworthiness that the sensor added to the assistant nurses’ dialogue with other 

professionals is not only interesting, but also important, since improved teamwork impacts 

the nursing staff’s ability to cope with the challenging and often demanding context of 

nursing homes, as well as improve the well-being of people with dementia. 

 

Limitations 
As a pilot observational study, this research was designed to include 20 participants, but due 

to dropouts, only 14 participants completed the full evaluation cycle. This is a relatively small 
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sample size, which does not allow for robust conclusions, but gives interesting indications 

that can guide future work. To mediate the small sample size, participants’ characteristics and 

environmental factors needed to vary, which was achieved by recruiting participants from 

five different nursing homes in two different cities. 

 

At the start of the evaluation, the individuals with dementia patients had a higher mean NPI-

NH score compared to the mean of people with dementia nationally assessed by the BPSD 

registry (www.bpsd.se). This indicates that the participants had a more severe level of 

problematic behaviour than average, which could have allowed variances to more easily 

affect the NPI-NH scoring compared to less severe levels. Also complex was the nursing 

staff’s ability to make the assessments. In a vast majority, each participant with dementia had 

the same rater during the trial period. However, there were occasions when the same assistant 

nurses could not participate in all assessment sessions. This complicating factor may effect 

the trustworthiness of the NPI-NH scores; still, at least one assistant nurse was the same 

during all three assessments for each individual with dementia. A limitation was that intra- 

and inter-rater reliability between assessments amongst assistant nurses was not examined, 

although it would likely reveal differences of opinion with regard to observed behaviours. 

The study had an observational design, and one of its strengths is that it was based on 

evaluating the impact of an intervention in an existing assessment routine in natural settings 

[cf. 40]. To reduce the risk of inconsistency during data collection, the first author 

participated in most of the assessment sessions to ensure that they were performed in the 

same manner. 

 

Conclusion 
Understanding and supporting individuals with problematic behaviours is an essential part of 

dementia care worldwide. Exploring complementary tools to improve the monitoring and 

understanding of problematic behaviours is important when trying to enhance the 

understanding of these behaviours. The findings of this study indicate that the use of 

information from an EDA sensor during assistant nurses’ structured assessments had an 

impact on what care interventions were applied, which, consequently, decreased the level of 

problematic behaviours. The information from the EDA sensor provides supplementary 

information that can contribute to a more comprehensive picture of the individual’s situation 

and visually reveal patterns. With the added information, nursing staff could better target 
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causes and triggers, making care interventions more specific and directed towards certain 

times of the day to prevent patterns of problematic behaviours. This is a crucial element of 

decreasing problematic behaviours and supporting people with advanced dementia.  

 

Future Research 

This study is a small pilot study, and the findings need to be validated through further, more 

in-depth research that can address the many complex issues of evaluating the impact of using 

sensor measurements as part of the process of assessing problematic behaviours in people 

with dementia. An important question not addressed in this study is whether information from 

EDA sensors is more useful in some dimensions of problematic behaviours than others, e.g. 

behaviours associated with agitation, compared to depressive behaviour or apathy. Future 

research is also needed about developing EDA measuring equipment to automatically 

identify early signs of problematic behaviour to enhance preventative measures and minimise 

the time needed to collect measurements before patterns can be seen.  
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Table 1. Characteristics of the participants with dementia at entry. 

Characteristics   

N 14 

Age (y) 81.5 ± 7.5 

Gender   

Female (%) 78.6 

Male (%) 21.4 

GDS 6 (%) 100 

Dementia type (%)   

Vascular dementia  50 

Alzheimers dementia 14.3 

Frontotemporal dementia 14.3 

Mixed dementia 14.3 

Lewy body dementia 7.1 
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Table 2. Description of problematic behaviours within the sample group according to the 

NPI-NH scores at entry. For each of the 12 NPI-NH domains, the frequency scores (0 to 4), 

severity scores (0 to 3) and the product of the frequency and the severity scores give a 

subscale score ranging from 0 to 12. The sum of all the subscale scores forms a total score 

ranging from 0 to 144.  

  N Minimum Maximum Mean 

Std. 

Deviation 

NPI-NH total score 14 20.0 58.0 39.5 10.7 

NPI-NH domains*           

Delusions 10 1.0 9.0 4.5 2.5 

Hallucinations 5 4.0 9.0 6.2 1.8 

Agitation/Aggression 12 1.0 8.0 4.8 2.8 

Depression/dysphoria 8 1.0 6.0 3.6 2.3 

Anxiety 10 2.0 12.0 5.8 3.6 

Elation/euphoria 1 4.0 4.0 4.0   

Apathy/indifference 6 3.0 8.0 5.5 1.8 

Disinhibition 8 3.0 12.0 5.1 3.4 

Irritability/lability 12 1.0 12.0 5.8 3.0 

Aberrant motor behavior 12 2.0 12.0 8.5 3.3 

Night time disturbances 10 1.0 12.0 7.1 3.5 

Appetite/eating change 3 1.0 8.0 5.7 4.0 

* Of participants with NPI-  

 

 

 



23 
 

Table 3. Number of assistant nurses’ suggested care interventions related to specific times. Of 

the total suggested care interventions per assessment session, the number of interventions 

related to certain times increased when adding measurements from the EDA sensor (second 

and third assessment sessions), compared to before adding this information (first assessment 

session).

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessment session

Number of care 
interventions not related 
to time

Number of care 
interventions related to 
time

Total 
number

First assessment session 
(entry) 113 (84%) 21 (16%) 134 (100%)
Second assessment session 
(4 weeks) 91 (72%) 35 (28%) 126 (100%)
Third assessment session     
(8 weeks) 67 (74%) 23 (26%) 90 (100%)
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Figure 1. Overview of the eight-week evaluation cycle in which all included participants 

participated. Each assessment with NPI-NH was done retrospectively, covering the previous 

four weeks. The individual wore the sensor for eight weeks. Assistant nurses gain access to 

the information from the sensor during the second (four weeks) and last (eight weeks) 

assessment.  
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Figure 2. The total NPI-NH score for each person with dementia (PwD) at the first (1), 

second (2), and third (3) assessment session. Each participant’s NPI-NH score during the 

three assessment sessions is represented by a curve. 
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Figure 3. Difference in NPI-NH score between two assessment sessions before and after 

adding information from the sensor. Each dot in the figure represents the difference for one 

participant. A positive score indicates a decrease in problematic behaviours.  
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bilities can apply to dignity in the lives of people with advanced dementia living in 
nursing homes.
Background

ing a dignified life for them.
Design and methods: Data were gathered using an ethnographic approach based on 

pressed problematic behaviours were recruited from a nursing home in Northern 

Findings: Individuals with advanced dementia had difficulties in participating in the 

were also at risk of being placed outside the social group, thus hindering them from 

vanced dementia requires nursing staff to be present and to provide adapted support 
to ensure that the individual can actually pursue human capabilities.
Conclusion: Creating opportunities for the human capabilities of practical reasoning and 
affiliation is essential as they permeate all other human capabilities. For these individu
als, it was crucial not only to create opportunities for human capabilities but also to at

basic needs to consider other capabilities vital for a dignified life.

capabilities, dementia, dignity, nursing home care, Nussbaum, qualitative methods

|

to this task is the challenge of meeting the needs of those who 
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within the individual or a result of reactions to environmental or physi

can pose a threat to his or her dignity (Passmore, Ho, & Gallagher, 

knowledge in this area is important.

|

One criticism is that it is a vague restatement of other, more precise 

Dignity generally means “being of value or worth because of the pres
ence of some necessary characteristics,” but the characteristics neces

dignity is also described from different perspectives: one is that all per
sons are equally deserving of dignity because they are human beings. 

related to autonomy and integrity, as well as to freedom and identity 

identity, autonomy and security for individuals with dementia who 

bility approach that has an ethical focus on what people are able to 

as the genuine opportunities a person has to be and to do things ac

become capable of a dignified human life. Nussbaum suggests that a 

taining bodily integrity and the ability to move from place to place; 

use of practical reasoning and being able to engage in critical reflec

disabled people should focus on support for their human capabilities. 

What does this research add to existing knowledge in 
gerontology?

mentia requires more than just providing opportunities 
for human capabilities.

• In order to support a dignified life for individuals with ad
vanced dementia, nursing staffs must balance and priori

practical reasoning and participation in his or her own life 

• Individuals with advanced dementia are at risk of being 
placed outside the social group, thus hindering them from 
achieving affiliation, which is central for human dignity.

What are the implications of this new knowledge for nurs-
ing care with older people?

• Nursing staffs must not only create social activities but 

needs of individuals with dementia in order to guide and 
steer them towards a dignified life.

• Nursing staffs need to target and meaningfully support 
individuals with advanced dementia to be involved and 
take an active part in the planning of their lives according 
to their abilities.

tions such as restricting the space the individual can 
move around in and being outside the togetherness of a 
group should be compensated for by providing opportu
nities for human capabilities.

How could the findings be used to influence practice?

scribed by Nussbaum can ensure that nursing staffs move 
beyond fulfilling basic needs to also consider other capa
bilities vital for a dignified life.

for limitations, such as restricting the space the individual 
can move around in and being outside the group of to
getherness, has an impact on how support is provided, 
allowing nursing interventions to aim at providing oppor
tunities for human capabilities.

care of individuals with advanced dementia as its norma

needs and leading a dignified life.
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People with cognitive impairments are unequal in their abilities, power 
and potential; depending on their abilities, they might need more 
or less support and resources to achieve a dignified life (Nussbaum, 

people with disabilities; the list should be universal. However, to en
sure equal opportunities for a dignified life for everyone, the capability 
approach should include the security and trust to receive help and sup

it is important to address equality and the opportunities provided to 

human capabilities can apply to dignity in the lives of people with ad
vanced dementia living in nursing homes.

|

and interactions among the participants in their everyday lives 

served as the theoretical framework for the conditions necessary 
for a dignified human life.

|

Four women ages 81–94 years residing in dementia units in Northern 

perienced key informants. Inclusion criteria were that the person had 
a dementia diagnosis and, at the time of inclusion, the nursing staff 
considered the person to have problematic behaviours according to 

ticipants were able to move around independently but required as

behaviours daily and several times a day, and these included emotional 

porting people at all stages of the disease.

|

served at different times of the day, and each participant was observed 

feelings during the observations. In close connection to the observa
tions, the notes were used to create descriptive field notes (Emerson 

in the nursing home seemed to have been gathered.

|

during the observations, we maintained a constant dialogue with rela
tives and nursing staff who knew the person with dementia well. Moral 

tinuously evaluated the participants for any signs that they no longer 

|

tory observations several times to gain an initial impression of con

support the understanding of the data, a recursive analysis was used, 
meaning that ideas generated in the field through observations and 

ing units belonging to different codes and then search for patterns 
and relationships among them. In this process, meaning units sharing 
the same central meaning were grouped together stepwise, and a de

was continued until no further abstraction was deemed appropriate.

|
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definition, followed by a description that shows how human 
 capabilities can be understood among individuals with advanced de

have chosen to present aspects of the capabilities that were appli

during the observations were omitted.

|

Life. Being able to live to the end of a human life of normal 
length; not dying prematurely, or before one’s life is so re-
duced as to be not worth living. 

(Nussbaum, 2011, p. 33)

the four individuals with dementia had reached ages of 80 years and 
older, which can be considered a life of normal length. Providing oppor
tunities for this capability was understood as providing necessary treat

|

Bodily Health. Being able to have good health […]; to be 
adequately nourished; to have adequate shelter. 

(Nussbaum, 2011, p. 33)

ious during dinnertime, saying she was finished, but at the same time, 
she had eaten hardly anything. Mary, who needed to use the toilet but 

in most aspects of their daily lives to overcome not only incapacities but 

it was evident that they tried to choose the right time to suggest spe
cific activities to support bodily health by first assessing the mood of the 
 person with dementia.

Gloria is sitting on a bench in the corridor talking to her-
self in an anxious manner. A staff member approaches 
her carrying a tray with food: “Hi Gloria, are you hun-
gry?” Gloria replies firmly, “Yes. No”. The staff member 
gently tries to persuade Gloria, saying, “Come, you will 
have food”. “Well, no”, Gloria replies. To avoid upsetting 
Gloria, the staff member chooses not to continue the 
conversation and to come back later. The staff seemed 
vigilant about Gloria’s state of mind, and when Gloria was 
calm and smiling a while later, the staff member saw the 

opportunity to offer her food again, which Gloria gladly 
accepted this time.

|

Bodily integrity. Being able to move freely from place to 
place; to be secure against violent assault, including sexual 
assault and domestic violence; having opportunities for 
sexual satisfaction […]. 

(Nussbaum, 2011, p. 33)

It was evident that, in most situations, the nursing staff attempted 
to support the will of each individual with dementia and to respect her 

arose in situations where they could not overcome their incapacities. Not 

bodily integrity, and in many situations, nursing staff attempted to make 

of bodily integrity.

Esther is sitting with a staff member at a table in the day-
room, waiting for afternoon coffee. Another resident walks 
by, talking and pointing at an armchair. Esther asks anx-
iously, “Do we have to sit there; are we allowed?” The staff 
member reassures Esther by stating that they can sit here 
as long as they want. Esther accepts the answer but con-
tinues, “But why… oh, oh, oh…”. She seems sad and wor-
ried. The staff member leans forward and takes her hands. 
With a trembling voice, Esther asks, “Will one be alone 
here at night then?”. The staff member looks into Esther’s 
eyes and replies, “We are here around the clock, so if you 
wake up at night, we will come and help you”. “Oh!” Esther 
sounds surprised, “Are you going to be here?” she asks. The 
staff member answers calmly, “I’ll be here”. Esther starts to 
smile and seems at ease. “That’s good”, she replies calmly 
while smiling.

understood as a hindrance to moving about freely and thus to bodily 

space Gloria can move around in and the number of people with whom 
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time, they can be seen as reducing opportunities for bodily integrity. 

|

Senses, imagination, and thought. Being able to use the 
senses, to imagine, think and reason […]. Being able to use 
one’s mind in ways protected by guarantees of freedom 
of expression with respect to both political and artistic 
speech, and freedom of religious exercise. Being able to 
have pleasurable experiences and to avoid nonbeneficial 
pain. 

(Nussbaum, 2011, p. 33)

act, they needed support due to their decreased verbal abilities and emo
tional and behavioural problems. In social interactions, Esther seemed to 
have opportunities to think freely and to discuss and reason as her abil

tunities for social interaction were created, helping the individual to use 

able is when Gloria received a massage of her neck and shoulders:

Gloria is sitting in a chair by the dinner table and seems 
withdrawn; her body posture appears tense. A staff mem-
ber approaches her and starts to gently rub her back. At 
first, Gloria does not react to the massage, but after a 
while she starts to relax, smiles, and talks. “This is so nice, 
I, yes, I”, she says smiling and acting in a way that is under-
stood as having a pleasurable experience.

|

Emotions. Being able to have attachments to things and 
people outside ourselves; to love those who love and 
care for us, to grieve at their absence; in general, to love, 
to grieve, to experience longing, gratitude, and justified 
anger. Not having one’s emotional development blighted 
by fear and anxiety. 

(Nussbaum, 2011, pp. 33–34)

 gratitude, sadness and anger in social interactions. Mary, who had the 
opportunity to participate in a social activity sitting outside eating ice 

Ruth was interacting with a staff member and started crying; she not 

emotions have been understood as opportunities to have attachments 
to people outside ourselves and to love those who love and care for us, 
which could involve relatives and staff members.

Ruth has been walking around anxiously for a while when 
she sits down beside a staff member. She starts to cry and 
asks with a trembling voice, “But what will happen to me?”. 
She leans towards the staff member, who puts her arms 
around Ruth and gives her a hug and replies, “It will work 
out fine for you”. “Oh, you think so?” Ruth asks, looking at 
the staff member. “I know so”, the staff member answers 
confidently and then continues, “We are here and help 
you if you need anything”. “Oh, that’s good. Imagine that, I 
got the best…”, Ruth says, smiling and at ease. “Oh, could 
you…?” Ruth says to a staff member, who replies, “You can 
sit here beside me”. “Indeed, well thank you! How good 
that you do…do you have to move…?” Ruth is smiling and 
seems grateful. “Yes, I can move”, the staff member replies. 
Ruth answers “indeed” and touches the staff member with 
her hand, patting her shoulders, and continues, “I will 
move something big…move now…”. Ruth sounds happy 
and makes a curtsy to show her gratitude.

Opportunities to develop emotions could be seen as hindered when 

fied by Esther, who became insecure and frightened in situations where 
she did not know where she was or did not understand her surround

ment, role and place, she started to smile and became calm and at ease, 
which has been understood as opportunities to gain a sense of trust and 
security, allowing her to manage her thoughts and feelings in a more 
 constructive way.

Esther is alone in the dining room and is getting up and 
down from her chair and seems anxious and insecure. She 
asks, “Where should I go? Where is my mum and dad…
where…how should I…where should I?” Esther is looking 
around the room as if she is searching for something or 
someone. “I don’t know…I have to go…”, she says. A staff 
member approaches and Esther asks, “What should I do 
now?” The staff members tells Esther that she is about to 
receive her lunch and that she just has to sit tight for a 
while. “Where is she then, my mother?” Esther asks. The 
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staff member replies, “Olivia (daughter’s name)? She has 
been here. You’ve got a calendar that says when they have 
been here. Shall we go and check?” Esther seems pleased 
and says, “Yes, please”. She seems happy and at ease when 
they return to the dining room. She then asks, “Do you 
look after me when I sleep here?” The staff member replies, 
“Yes, we do. We help you whenever you need it”. “Oh, that’s 
good”, Esther says, smiling and laughing, seeming more at 
ease and secure.

|

Practical reason. Being able to form a conception of the 
good and to engage in critical reflection about the plan-
ning of one’s life. 

(Nussbaum, 2011, p. 34)

their own lives and to be involved in what to do, when to do it and 

desire by their behaviours, tone of voice and words. Gloria was able 
to state firmly that she did not want to perform a suggested activity, 

up from a chair or striking out when trying to state her opinion and to 

that were not beneficial for their health, such as not eating, it was im
portant to balance their choices and decisions against perceived needs 

A staff member approaches Mary when she is sitting at 
the dinner table eating and asks her, “How are you doing?”. 
Mary responds, “Well, it’s difficult… It is this artificial food 
they serve here; it’s not good”. They talk for a while, and 
Mary expresses that she is unhappy with the food several 
times during the conversation.

to perform different activities, nursing staff provided opportunities for 
them to participate in planning their own lives. However, these questions 
could be asked in a way that made it difficult for the individuals with de

time or not giving the person enough time to respond. In addition, the 

question about whether she wanted to perform a corresponding activity, 

instead of asking direct questions, the individual gladly engaged in the 

she was hungry and, in response, a staff member asked her directly if 
she wanted to eat. Ruth replied in a negative manner, which made meet

urged her, both verbally and using body language, she responded in a 

perceived needs.

|

Affiliation. (A) Being able to live with and toward others, 
to recognize and show concern for other human beings, to 
engage in various forms of social interaction; to be able to 
imagine the situation of another. (B) Having the social bases 
of self- respect and nonhumiliation; being able to be treated 
as a dignified being whose worth is equal to that of others. 

(Nussbaum, 2011, p. 34)

need to adapt different situations to reduce the amount of stimulation 

often placed outside the social group and its sense of togetherness, 

ation. In addition, difficulty with verbal communication further compli

a person could not participate in the social activities provided, other 

the daily routine and tended to be hasty and ad hoc, with little focus 

tered medicine to her in the middle of the hallway, leaving her to con
tinue pacing up and down the corridor.

and indicated by their behaviour that they wanted to relate to and 

bers and leaning their heads against their shoulders or softly touch

far as their ability allowed. In this process, support from nursing staff 
seemed  essential to enabling the individual to continually affiliate 
 despite  fluctuating emotions. From this, it was understood that merely 
 creating social  activities and interactions is insufficient; opportunities 
for affiliation also require adequate support.

Ruth is sitting next to a staff member shaking her legs and 
pedaling up and down with her foot. “How is it with your 
legs?” the staff member asks. “Yes, it is…. I can do this”, 
Ruth replies, moving her legs. The staff member responds, 
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“That’s good. Here’s your sock. May I put it on? You get so 
cold otherwise”. The staff member starts to put the sock 
on Ruth’s foot and continues, “And if you become cold, you 
become sick”. “Well, we care about each other”, Ruth states 
while smiling and stroking the staff’s shoulder; Ruth con-
tinues, “It must be hard. You are doing well, you”.

|

Other species. Being able to live with concern for and in 
relation to animals, plants, and the world of nature. 

(Nussbaum, 2011, p. 34)

Plants and flowers decorated the common areas in the nursing 
home, and residents had the possibility of visiting parks, gardens 
and a small forest in the neighbourhood. However, trying to pro

the change in environment from inside the nursing home to the 

be left alone outside as she could get lost, making her dependent 
on staff to have opportunities for this activity. Despite these chal
lenges, it was evident that when opportunities to be outdoors were 
provided, the individual with dementia seemed calm and pleased 
about spending time outside.

Gloria has been restless and anxious the whole morn-
ing. Her body posture is tense, and she seems unhappy. 
A staff member goes for a walk with Gloria, and they 
stop at a berry bush. Gloria receives support from the 
staff member so that she can pick berries herself and 
eat them. “Oh, that’s good,” she says. “Do you see the 
aspen tree? How the leaves are shaking?” the staff mem-
ber says, pointing to a tree in front of them. “Well, no…”, 
Gloria is not looking in the right direction to be able to 
view the tree. The staff member gets closer to Gloria and 
points and says, “There, do you see the aspen tree and 
the shaking leaves?” Gloria is looking up and says, “Oh, 
yes, there it is”. They continue to stroll in this manner, 
and during this time, Gloria’s body posture seems to 
relax; she starts to smile and not only responds in short 
sentences but also initiate topics of conversation. “It was 
nice to take a walk, wasn’t it?” the staff member asks. 
“Yes, it was”, Gloria responds, while sun- bathing her face.

|

Play. Being able to laugh, to play, to enjoy recreational 
activities. 

(Nussbaum, 2011, p. 34)

way that was understood as her enjoyment of recreational activities. 

tions into positive topics for conversation, which made her laugh and 
seem pleased.

Esther is anxious and is asking the same questions over 
and over again. Esther asks what she should do now. “Now 
you sit here and have a good time. You are in a hotel, you 
should just eat, sleep, and go to the bathroom”, the staff 
member says in a soft and caring way. “Whew”, Esther 
says, smiling. “Whew?! You’re retired”, the staff member 
replies and starts singing an older song about a happy re-
tiree. Esther sings along with a word here and there. They 
sing as far as they can into the song, then they sing another 
famous tune from the old days. They are laughing, gently 
touching each other, and seem to be sharing a mutually 
pleasant moment.

|

Control over one’s environment. (A) Political. Being able to 
participate effectively in political choices that govern one’s 
life […]. (B) Material. Being able to hold property (both land 
and movable goods), and having property rights on an 
equal basis with others […]. 

(Nussbaum, 2011, p. 34)

over her own environment were limited by the care interventions and re
strictions employed by nursing staff to decrease problematic behaviours. 

to the rest of the ward and could not control her own environment. 
However, in contrast to this problem, the individuals with dementia had 
their own furniture and personal items in their apartments at the nursing 
home, and this can be viewed as a way of attempting to enhance their 
opportunities to have some control over their environment.

|

people with advanced dementia to maintain a dignified life includes 
nursing staff being present and providing adapted support. It was 
evident that merely creating opportunities for human capabilities was 
not enough; the individuals with dementia needed targeted and mean
ingful support to ensure that they could actually pursue their human 
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capabilities. For these individuals, it is crucial not only to create social 

and needs in order to guide and steer them towards a dignified life. 

with advanced dementia are at risk of leading a life in which their op

of practical reason and affiliation is essential as they permeate all the 
other capabilities, which therefore stand out from the rest of the listed 

have difficulties in practical reasoning and in participating in the plan

cial group, thereby hindering their opportunities to achieve affiliation. 

the constant presence of nursing staff to ensure quality of life, dignity 
and comfort for people with advanced dementia. Resource distribution 
is the focus of most discussions concerning the care of older people, and 
this study demonstrates that equality for people with advanced demen

many capabilities as possible either directly through empowerment or by 
a suitable arrangement of support from other people. In this study, we 
suggest that it is important to take the idea of equity into consideration 

according to Nussbaum, implies that some people need more support 
and resources to maintain a dignified life than others do.

Individuals with dementia in this study attempted to become 

However, there were occasions when staff had to act against the indi

attempting to balance the risk of harm and the autonomy of a person 

sometimes be compromised. In this study, staff balanced the auton
omy of the individuals with dementia by supporting them to choose 
and make decisions against the risk of harm when their choices could 

ample, to support bodily health before enabling other capabilities. 

needs that are necessary for fundamental life functions tend to take 
priority not only over other activities but also over desires or prefer
ences that arise after these basic needs have been met. Related to this 

members of the nursing staff move beyond fulfilling basic needs to 
address other capabilities vital for a dignified life. Human life is charac
terised by such emotional needs as imaginations, thoughts, wishes and 

essential when aiming to support a dignified life for people with ad

In this study, it was common for individuals with dementia to be 
urged instead of being asked directly in order to help them have their 

phasise the importance of being approached in a sensitive manner that 
enables a person to engage actively and be a connected human being 
in control despite living with advanced dementia. Related to the find

ferent aspects in the daily life of the person with advanced dementia 

the individuals to remain active and in charge by reducing unnecessary 
questions and potential insecurities and can be understood as a way 
to enhance human dignity as it supports the individual to become in

understand that providing opportunities for individuals with advanced 
dementia to practically reason and make choices based on their ability 
requires that nursing staff pay attention to and be vigilant about the 

to become involved in their own lives.
Individuals with dementia in this study were often placed outside 

the social group or left alone in attempts to decrease the number and 

side the social group and its sense of togetherness can be interpreted 

of the self as a coherent unit and can give rise to meaninglessness 

teractions that the person can create and realise important parts of 

dementia, participating in social interactions by laughing, conversing, 
showing concern for others and showing gratitude implied moments 
of affiliation with others, which we suggest is most important in re
gard to maintaining human dignity. From this study, we emphasise the 

who we are, what our values are and what we stand for is vital for all 

|

the researcher throughout the data gathering, we were able to gain 
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tify patterns that can be useful for adding understanding to the body 

framework used during the analysis process directed our attention to

and initial data analysis, and during this process, the whole research 
group held discussions until the most reasonable interpretation was 

sions of individuals with dementia. In relation to the findings of this 
study, the capability approach may support the illumination of differ
ent aspects considered to be important for a dignified life. However, 
it is important to adjust the content of each of the human capabilities 

|

Providing opportunities for a dignified life for people with advanced 
dementia requires adjusted and adapted support to compensate for 
limitations due to the consequences of the disease. In this process, it is 

sions that manifest human dignity but also create opportunities for 

approach can be seen as outlining a target for a good life. It can be used 

that help vulnerable people lead a dignified life that is meaningful.
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