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ABSTRACT 
 

Background: In the United States, one in five adults report feeling lonely (Thayer & Anderson, 

2018). The experience of loneliness across the lifespan can have severe implications on health 

and wellbeing. Though our society has become more aware of the challenges and impact of 

loneliness on the lives of individuals across the lifespan, little support is available to help combat 

this public health epidemic. Communication technologies have been identified as having the 

potential to facilitate opportunities for social interaction and serve as tools to enhance access to 

social connectivity. Particularly technologies which can provide the users with the ability to feel 

more present through embodiment. Leveraging communication technologies as tools to facilitate 

social connectivity presents an opportunity for the expansion of resources and intervention 

development for adults across the lifespan. Methods: This dissertation implemented three 

methodologies: (1) systematic review (2) quantitative, and (3) qualitative. The systematic review 

summarizes the existing literature surrounding the use and implementation of communication 

technologies to facilitate social connectivity and address the experience across the lifespan. The 

quantitative study aims implemented bivariate and multivariate analysis (multivariate regression 



  

and logistic regression) to analyze the characteristics contributing to the experience of loneliness 

across the lifespan. The qualitative study was made up of thirty interviews which aimed to 

understand the characteristics associated with meaningful social connections and the influence of 

embodiment level in forming meaningful social connections. Results: Communication 

technologies present opportunities in helping bridge the resources gap to facilitate social 

connections when in person communication is not possible. Leveraging communication 

technologies across various levels of embodiment present opportunities towards enhancing the 

sense of connection which can be achieved through technology.  Discussion: Leveraging 

communication technology presents a range of opportunities in facilitating social connectivity 

and combating the loneliness epidemic. Research findings indicate that embodiment may be an 

important factor in facilitating meaningful social connections through technology mediated 

communication. The lifespan approach of these studies presents new insights surround the 

potential of technology interventions across each phase of adulthood. Furthermore, this work 

provides new insights for social work involvement in the areas of gerontology, communication 

technology, telepresence and embodiment research.  
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CHAPTER 1 

INTRODUCTION 

In the United States, two in five adults report feeling lonely (Thayer & Anderson, 2018a). 

The experience of loneliness across the lifespan can be attributed to various factors and can have 

severe implications across adulthood. These implications include medical conditions, disabilities, 

health behaviors, and social connections. The experience of loneliness is often prolonged, as four 

in ten lonely adults report having felt lonely for more than six years (Qualter et al., 2015). This 

lengthened experience of loneliness can result in ramifications such as declining physical 

wellbeing, poor mental health, and the experience of chronic loneliness. Furthermore, the 

ramifications of loneliness can become exacerbated during an adult’s transition through various 

stages of adulthood.  

Before conceptualizing loneliness across the lifespan in more depth, it is important to 

define phases of adulthood.  Erikson’s Psychological Stages of Development underline three key 

stages of adulthood, which include the following: early adulthood, middle adulthood, and late 

adulthood (Hoare, 2002; Slater, 2003). Early adulthood is characterized by concerns pertaining 

to intimacy versus isolation. As individuals develop a sense of self through adolescence, they 

begin to form meaningful social relationships with their peers and share their life with them. 

However, if unequipped and unable to develop a strong sense of self, individuals may feel lonely 

or feel emotionally isolated (Hoare, 2002; Malone et al., 2016; Slater, 2003). During middle 

adulthood, which generally occurs between the time individuals reach their 30’s or early 40’s 

through mid 60’s, individuals typically seek the social task of generativity versus stagnation. 
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During this phase, individuals try to find their life’s work and contribute to the purpose of 

serving or helping others; such as volunteering, mentoring, or raising children. Those that do not 

achieve a sense of purpose through generativity may have fewer connections with others, low 

interest in self-improvement, and decreased productivity. Later adulthood, which is typically the 

period of time between mid-60’s to end of life, is the period of time which Erikson describes as 

being characterized by integrity versus despair (Hoare, 2002; Sekhri & Sekhri, 2017). During 

this phase of adulthood, individuals reflect on their life accomplishments and feel either a sense 

of accomplishment or a sense of missed opportunity or failure. Erikson’s theoretical approach to 

understanding loneliness within the context of human development helps explain most 

comprehensibly the implications of loneliness. Furthermore, this theoretical approach is widely 

cited and utilized to help understand the various transitions an individual may experience across 

adulthood (Aanstoos, 2019; Hannush, 2006; Rosenthal et al., 2010; Vejar, 2019) 

Though our society has become more aware of the challenges and impact of loneliness on 

the lives of individuals across the lifespan, little support is available to help combat this great 

public health epidemic. Communities often lack the resources (e.g., support groups, programs, 

non-profit organization, public transportation) to fulfill the various needs of individuals and 

provide the support required to sustain healthy aging. The wide array of concerns and social 

injustices related to the well-being, integration, and social participation of adults presents a 

significant risk for them as they transition into older adulthood (De Jong Gierveld & Van 

Tilburg, 1999). Inability to fulfill or achieve the various milestones or key characteristics which 

enable individuals to transition into the various phases of adulthood can have tremendous impact 

on how they experience loneliness and its consequences in their day to day life. When trying to 

understand loneliness, taking into consideration the various phases of development may reveal 
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how an individual experiences loneliness and the intensity of the phenomenon. Therefore, taking 

a lifespan approach to conceptualizing and understanding loneliness as a phenomenon can 

further inform how transitions throughout life are impacted by it. For example, an adult who is 

not able to form meaningful relationships early on in life may face more difficulties in 

developing a sense of accomplishment and fulfillment. Therefore, strategies and interventions 

aimed to address and support individuals across each developmental stage should aim to identify 

various factors influencing the experience of loneliness.  

Conceptualizing Loneliness through Theoretical Frameworks 

Although loneliness has been the topic of narratives, poetry, and philosophical writing 

throughout human history, this area of research experienced a rapid expansion in the social 

sciences during the 1970s and has shed light on the implications of loneliness on the health and 

livelihood of adults throughout the aging process (Cacioppo & Cacioppo, 2018; Hawkley & 

Cacioppo, 2010a; Hawkley & Kocherginsky, 2018). With an increasingly aged society, the 

prevalence of isolated and lonely older adults presents a great concern for communities that often 

lack the necessary resources (e.g., support groups, programs, non-profit organization, financial 

assistance, public transportation) to support healthy aging. In addition to a lack of resources, the 

experience of loneliness may amplify the challenges that often accompany longevity across the 

physical, psychological, and social dimensions of aging. Challenges such as loss of intimate 

relationships, changing social roles, age-related declines in health, and lack of personal resources 

further contribute to how the experience of loneliness impacts older adults’ wellbeing and the 

ability to maintain ones health across the lifespan (Cacioppo & Hawkley, 2009; Hawkley & 

Cacioppo, 2010b; Lykes & Kemmelmeier, 2014; Thurston & Kubzansky, 2009).  
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Loneliness as a phenomenon has been conceptualized and explained from the perspective 

of numerous theoretical frameworks. Perlman and Peplau (1982) compiled the first 

comprehensive sourcebook of loneliness, listing the following theoretical approaches to 

understanding loneliness: Cognitive (Peplau & Perlman, 1982), Existential (Moustakas, 1961), 

Interactionist (Weiss, 1973), Phenomenological (Perlman & Peplau, 1982), Privacy (Derlega & 

Margulis, 1982), Psychodynamic (Fromm-Reichmann, 1959), Sociological (Riesman, 1961), and 

Systems (Flanders, 1982). Empirical research conducted over the past few decades have 

narrowed the field to three prevailing theoretical approaches: Social Needs (Psychodynamic), 

Behavioral, and Cognitive (Balouch et al., 2019; Cacioppo & Cacioppo, 2018, 2018; Hawkley & 

Cacioppo, 2010b; Hawkley & Kocherginsky, 2018).   

Theoretical Approaches: Definitions   

The three most common theoretical perspectives used to describe loneliness are the 

Social Needs (Psychodynamic), Behavioral, and Cognitive approaches. These key theoretical 

frameworks helped shape various definitions of how loneliness is conceptualized and 

understood. The Social Needs approach defines loneliness as an unpleasant experience which is 

tied to an inadequate discharge of the need for human relationships (Sullivan, 1953). 

Furthermore, loneliness is not necessarily caused by being alone but by experiencing a lack of 

meaningful relationships. Weiss notes that loneliness is also a response “to the absence or 

provision of meaningful friendship, collegial relations, or other linkage to a coherent 

community” (Weiss, 1973; p. 17). 

The Behavioral theoretical approach links its definition of loneliness to personality traits 

and social skill as the contributing characteristics of negative or lack of interpersonal 

interactions. The experience of loneliness is characterized by individuals’ unique personality 
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characteristics and behaviors (Bartels et al., 2008; Boomsma et al., 2005). According to a 

longitudinal study conducted by (Mund & Neyer, 2016), loneliness has been linked to 

neuroticism, extraversion, and conscientiousness scores as individuals transition across various 

phases of adulthood. However, individuals who display personality characteristics and behaviors 

favored by society show significant decreases in loneliness (Marangoni & Ickes, 1989). 

Similarly, cross-sectional studies indicate that loneliness has a strong, positive correlation with 

neuroticism and is negatively correlated with extraversion (Flett et al., 2016; Saklofske et al., 

1986; Schermer & Martin, 2019). 

 The Cognitive theoretical approach, proposed by Perlman & Peplau (1982), defines 

loneliness as “the unpleasant experience that occurs when a person’s network of social relations 

is deficient in some important way, either quantitatively or qualitatively” (p.31). Loneliness is 

characterized as the relational difference between an individual’s desired and actual form of 

social relationships. Therefore, an individual who may not seem lonely objectively, may in fact 

experience feelings of loneliness if their social contact is below that of their desired level (De 

Jong-Gierveld & Kamphuls, 1985). This definition was expanded by De Jong Gierveld (1989), 

who noted the following: “Loneliness is a situation experienced by the individuals as one where 

there is an unpleasant or inadmissible lack of certain relationships. This includes situations in 

which the number of existing relations is smaller than is considered desirable or admissible, as 

well as situations where the intimacy one wishes to have, has not been realized. Thus, loneliness 

is seen to involve the manner in which the person perceives, experiences, and evaluates his or her 

isolation and lack of communication with others” (p. 74). This definition expanded the Cognitive 

approach understanding of loneliness from a unidimensional phenomenon to a multidimensional 

one. However understand the full implications of loneliness as a phenomenon requires a careful 
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consideration of  the epistemologies and assumptions of the three key loneliness theoretical 

frameworks.   

Theoretical Perspective: Assumptions and Epistemology 

Social Needs Approach. The assumptions and epistemology of the Social Needs approach is 

imbedded in the Psychodynamic theory (Peplau & Perlman, 1982), focusing primarily on the 

affective aspects of loneliness (p. 124). The psychodynamic perspective prompted the first 

distinction between loneliness and being lonesome, first drawn by (Zilboorg, 1938). He noted 

that being lonesome was a normal state of mind while loneliness is a persistent experience, 

regardless of personal efforts to overcome it. This sense of loneliness is traced by the early 

psychologists to the crib (Zilboorg, 1938). Sulivan (1953), a key contributor to the conception of 

the Social Needs approach, supported Zilboorg’s perspective, noting that loneliness in later 

adulthood is rooted in the individual’s childhood. He expands on this idea by noting that this 

creates a driving energy for intimacy. The earliest of such bonds are created between the child 

and parents. However, if these bonds are unsatisfied due to improper social connections formed 

between parent and child, they can affect children as they enter preadolescence.  During this 

period, children who lack the social skills necessary to form significant social bonds with other 

children often lack the ability to meet the need for intimacy which can result in loneliness and 

manifest later on in life (Sullivan, 1953). 

 Inspired by the work conducted by Sullivan (1953), Frieda Fromm-Reichmann (1959) 

helped shift the psychodynamic approach by noting a lack of understanding in the field regarding 

loneliness as a phenomenon (Berblinger, 1968; Reichmann, 1959). Her work was among the first 

to recognize loneliness as a pathological state. Similar to Sulivan (1953), Frieda- Fromm- 

Reichmann (1967) attributed loneliness to early childhood experiences. Linking separation from 
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parents, lack of physical contact, and lack of loving intimacy as the main contributors to a sense 

of isolation. These feelings manifest during adulthood as fear of love and intimacy, resulting in 

feelings of loneliness. The early writings of Sullivan (1953) and Fromm-Reichmann (1967) 

created a theoretical forerunner for the Social Needs approach, a key theoretical approach in 

theorizing and conceptualizing loneliness (Marangoni & Ickes, 1989; Sullivan, 1953).   

Bowlby’s (1969) attachment theory is another theoretical framework that contributed to 

the exploration of adult attachment and adult loneliness. Bowlby and later attachment theorists, 

such as Hazan and Shaver (1987), helped propose the links between early childhood relationship 

formation and development of intimate relationships during late adulthood (Bowlby, 1969; 

Hazan & Shaver, 1987). Similar to the patterns observed in infant-caretaker attachment, patterns 

such as security, avoidance, or anxiousness-ambivalence can be observed with adults in romantic 

relationships (Cavaiola et al., 2015). Although attachment patterns tend to be stable, they are 

qualitatively different, thus impacting adults’ experience of loneliness (Weiss, 1973). For 

instance, an avoidant type may deny feeling lonely as a protection mechanism. Therefore, the 

absence of meaningful social relations and feelings of loneliness may persist over extended 

periods of time.  

The works of Sulivan (1953), Frieda Fromm-Reichmann (1959), and Bowlby (1959) 

paved the way towards a more empirical approach to loneliness research. However, Weiss 

(1973), was undoubtedly the most influential in stimulating the boom of empirical research in the 

1970’s and development of the Social Needs approach. Weiss attributed loneliness to six Social 

Needs: attachment, social integration, nurturance, reassurance of worth, sense of reliable 

alliance, and guidance in stressful situations (Weiss, 1973). He proposed a classification, which 

unlike those before him, took a multidimensional approach to understanding loneliness, 
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including emotional and social loneliness. Emotional loneliness can be described as feelings of 

anxiety and absence of intimate attachment. Social loneliness, characterized by boredom and 

aimlessness, stems from the absence of a meaningful network of social relationships or group 

membership with individuals that share common interests. Weiss noted that different types of 

social relationships help serve, satisfy, and address the different needs of an individual’s social 

support system. Therefore, various life events, situations, and remedial behaviors aimed to 

alleviate loneliness, can be linked to specific types of loneliness. For example, the death of a 

partner or the loss of important relationships are associated with emotional loneliness. In 

contrast, social loneliness is characterized by individuals being somewhere unfamiliar and in turn 

serves as a force which motivates individuals to form a social network (Weiss, 1973), while 

emotional loneliness is characterized by inner feelings that affect the individual at a 

psychological level.  

 An individual’s social network and the perceived satisfaction with it plays an integral part 

in their feeling of loneliness. The relationship between social networks and loneliness was first 

established and scaled through the research developed by Russell et al. (1980). Disruptions in 

one’s social network is considered to be a factor in the creation of feelings related to loneliness. 

For example, events such as relocation, retirement, divorce, and the empty nest syndrome have 

been identified as factors which can help distinguish the lonely from non-lonely (Russell et al., 

1980).  The development of the widely adapted UCLA Loneliness Scale helped indicate that 

there was a close relationship between loneliness scores and the number of close friends one 

reported having (Russell et al., 1980).  

Behavioral Approach. The Behavioral theoretical approach to understanding loneliness 

focuses on understanding the behavioral challenges and implications of social skills in forming 
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meaningful relationships. Research in this area indicates that there are key differences in the 

behavioral characteristics of lonely and non-lonely individuals. For instance, although lonely 

older adults are able to form some type of social relationship, they often experience challenges in 

meeting and introducing themselves to others and lack the ability to form meaningful 

relationships (Wittenberg & Reis, 1986). Furthermore, in more intimate relationships, lonely 

individuals often lack the skills recognized as requirements for the formation of meaningful 

relationships. In the self-disclosure literature, a lack of intimate relationships or meaningful 

relationships are key contributors to feelings of loneliness (Wheeler et al., 1983). Lonely 

individuals are less likely to report having a close relationship with a best friend and are less 

likely to self-disclose to a partner. 

 Across genders, there are differences in one’s perception of loneliness from a Behavioral 

theoretical approach. For males, social network density has been positively correlated to one’s 

feeling of loneliness. However, for females, feelings of loneliness are generally positively 

correlated to a lack of perceived ability to self-disclose to peers. Across both genders, individuals 

that report being lonely tend to engage in different patterns of self-disclosure than those that 

report not feeling lonely. These behavioral observations do not only have implications for those 

that report feeling lonely but also for their interaction partners (Williams & Solano, 1983). 

Partners and friends of lonely subjects often report that they are not interested in developing 

future friendships. Research in this area attributes these behaviors to a number of personal 

behavioral characteristics of lonely individuals. For example, lonely individuals are more likely 

to be more self-focused, ask questions less frequently, talk less, engage less, lack focus on 

conversations, and often lack the ability to recall what their conversation partner said (Bell, 

1985). Research conducted by Jones, Hobbs, & Hockenbury (1982) indicates that training in 
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conversational involvement and attention skills have had a significant impact on reducing 

loneliness (Jones et al., 1982).  

The Behavioral theoretical approach also accounts for the personality variables which 

help contribute to an individual’s interpersonal behavioral style. Loneliness literature indicates 

that personality traits such as shyness, self-consciousness, depression, negative self-concepts, 

inhibited sociability, and unassertiveness are closely correlated to feelings of loneliness (Qualter 

& Munn, 2002). In contrast, loneliness has been negatively correlated with individuals who 

report high self-esteem, exhibit social risk taking, and extraversions (Anderson, 1983; Stokes, 

1985). A key aspect of personality traits is that they are inversely correlated to individuals’ self-

perceptions of their own social skills (Wittenberg & Reis, 1986). Therefore, loneliness is related 

to a multitude of interpersonal behaviors but not related to specific skills. Most recent research 

points to the notion that behavior and personality traits of lonely individuals can be both the 

cause and consequence of their feelings of loneliness. This has been documented as a mechanism 

through which loneliness manifests and persists over long periods of time, leading to problematic 

social relationships, and further social isolation.  

Cognitive Approach. The Cognitive theoretical approach emerged during the 1980’s 

from the research conducted by Peplau and Perlman (1982). The Cognitive approach does not 

deny the Behavioral and affective component of the Social Needs approach, or the behavioral 

elements proposed through the Behavioral approach. The focus from this theoretical approach, 

however, has been on the cognitive processes of perception and evaluating social networks to 

explain the difference between the actual and desired social relationships (Heinrich & Gullone, 

2006; Peplau & Perlman, 1982). The approach puts forth the idea that loneliness is characterized 
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by distinct differences in perception and ascriptions. For instance, an individual can be alone and 

not feel alone while another may be surrounded by many people and feel lonely.  

 The key aspect of the Cognitive approach is its emphasis on cognition as the mediating 

factor between deficits in sociability and the experience of loneliness. Drawing on attribution 

theory, Peplau notes that the experience of loneliness can influence the intensity of the 

experience along with the perceived likelihood that it will persist over time (1982). The 

Cognitive approach focuses on these subjective perceptions and standards; claiming loneliness, 

therefore, is affected not only by the person’s actual and desired social relationships but also the 

standard which they use for what they want to have. Hence, loneliness is not determined by the 

outsider looking in, but rather it is the individual, the insider who determines and evaluates her or 

his social life. For example, two older adults may have similar social relationships and engage in 

similar activities however one may feel lonely while the other does not. Loneliness as a construct 

from the Cognitive approach can be heightened or reduced based on an individual’s standards for 

the relationships they want to have (Marangoni & Ickes, 1989). For example, if an individual has 

thus far been satisfied with the social relationships they have had throughout their life, but their 

standards increase, they in turn may start feeling lonely.  

 An important aspect to consider in one’s evaluation of their social relationships is that the 

standards and judgements one makes regarding their standard of social relationships is not 

always necessarily explicit or articulated. The two most common ways in which an individual 

may derive the standard they have for the social relationships are based on past experiences and 

social comparison. Past experiences help individuals develop ideas and pictures of the type of 

interactions and relationships one must have in order to achieve satisfaction and happiness. As 

one develops these ideals, they begin to compare their current circumstances against what their 
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ideals have become. Evidence of this can be observed in studies conducted by Lowenthal, 

Thurnjer & Chiriboga (1975) and Townsend (1957) where older adults reported that the concept 

of “the former self” is a key reference point for evaluating their current experiences (Lowenthal 

et al., 1976; Townsend, 1955).   

 Social comparison can have an important influence on the way one self-evaluates. 

Individuals often assess their interpersonal relations by comparing themselves to those around 

them. Townsend (1957) noted that older adults can experience multiple types of social isolations 

based on different types of comparisons which can include other people their own age, younger 

people, and earlier generations of older adults (Townsend, 1957). The standards one has for their 

social relationships often shift over time. Some of the factors which may contribute to these 

changes can be age-related, psychotherapy, and adaptability. Individuals whose social life is 

going well may expect high level of satisfaction while individuals who are lonely might shrink 

their standard appraisal of their social situation.  

 A key Cognitive characteristic associated with individuals who report feeling lonely is 

low self-esteem. This feature has been linked to higher rates of loneliness amongst children, 

adolescents, and adults (Galanaki, 2016; Heinrich & Gullone, 2006; Kirova, 2004; McWhirter, 

1997; Nurmi et al., 1997; Rubin & Mills, 1988). Longitudinal data support that low self-esteem 

has been closely tied to feelings of loneliness and also indicates that there is a reciprocal 

relationship between the two constructs (Bukowski et al., 1999; Peplau & Perlman, 1982). Since 

social relationships play an important role in the development of an individual’s self-

conceptions, a lack of satisfactory social relationships can result in lower self-esteem. This, in 

turn, helps sustain a vicious cycle where poor self-esteem and loneliness reinforce one another 

(Peplau, Miceli et al 1982). These implications can result in feelings such as inferiority, 
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worthlessness, unattractiveness, unlovability, and social incompetency (Anderson, 1983; Peplau 

& Perlman, 1982). Furthermore, research indicates that lonely individuals are more likely to have 

a greater discrepancy than non-lonely individuals in regards to their actual and ideal self 

(Kupersmidt et al., 1999).  

Loneliness can also be a contributing factor for selective retention of social information 

and more negative self-conception (Gardner et al., 2000). Research indicates that individuals 

who report feeling lonely have a heightened degree of self-focus and self-consciousness ((Jones 

et al., 1981, 1985). Weiss (1973) attributes these factors to the inclination to exaggerate or 

misinterpret others’ intent. Furthermore, lonely individuals are more sensitive to rejection 

(Curtona, 1982), hold negative views about themselves, and view other people unfavorably 

(Ernst & Cacioppo, 1999; Peplau & Perlman, 1982). Lonely individuals are more likely to 

perceive others as less trustworthy, less supportive, less communicatively competent, less 

attractive, and less socially desirable (Jones, 1981; Jones, Sansone, & Helm, 1983). The self-

reported perception of oneself is also impacted by loneliness, as lonely individuals often indicate 

feeling powerlessness to change their circumstances. Moreover, lonely individuals are also more 

likely to attribute their interpersonal failures to personal characteristics such as fear of rejection, 

shyness, and personal traits, rather than more circumstantial characteristics that can be changed 

or altered (Koening & Abrams, 1999; Renshaw & Brown, 1993). However, they do not attribute 

interpersonal successes to personal characteristics but rather to luck or external factors (Solano, 

1987). Attrition styles employed by individuals who report feeling lonely are often detrimental, 

associated with pessimism, lower expectation of success, and diminished motivation (Peplau, 

Miceli et al., 1982).  
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 The Cognitive theoretical perspective presents three key conceptualizing aspects of 

loneliness as a phenomenon. First, loneliness is associated with emptiness, abandonment, or the 

absence of feeling attachment. Second, the time component refers to how individuals report 

feeling about the lonely situation they are in: do they report feeling hopeless or that they are able 

to change the situation that they are in? The third component to understanding loneliness from a 

Cognitive theoretical perspective involves different emotional aspects experienced by a lonely 

individual, feelings such as shame, guilt, sorrow, frustration, and desperation (Shute & Howitt, 

1990). Applying these conceptualizations can give insight into the multitude of factors which 

may contribute to the experience of loneliness across the lifespan.  

Strengths, Limitations, and a Life Course Perspective 

 The three theoretical approaches present strengths and limitations in their ability to 

conceptualize loneliness, both generally and in their application towards understanding the 

experience of loneliness across the lifespan. Key strengths shared by each of the theories–Social 

Needs approach, Behavioral approach, and Cognitive approach– can be summarized by three 

areas of agreement. First, loneliness is a result of deficiencies in a person’s social relationships. 

Secondly, the experience of loneliness is subjective, and not the same as social isolation. Thirdly, 

the experience of loneliness is unpleasant and creates distress. These agreements form an 

important foundation in understanding loneliness as a phenomenon. Along with these strengths, 

all of these approaches have a common weakness due to the subjective nature of loneliness and 

the limitations often encountered when studying a psychological variable. Loneliness as a 

phenomenon cannot be recreated in a laboratory setting, and therefore the primary sources of 

data collection has been predominately facilitated through interviews and questionnaires.  
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The Social Needs approach links individuals’ experience to breakdowns of Social Needs 

that generally happened during childhood, linking back to the child and parent relationship. A 

key strength of this theory is that it has been supported through empirical research. For example, 

Hojat and colleagues conducted a series of studies which have indicated that there are 

correlations between parent-child attachment and higher levels of loneliness, anxiety, low-self-

esteem, depression, and feelings of control over one’s own life (Hojat, 1998; Hojat et al., 1990; 

Hojat & Crandall, 1989).  More recent studies conducted by Besser & Priel, (2005) and 

Wiseman, Mayseless, & Sharabany, (2006) indicated that there is a significant correlation 

between levels of attachment and reports of depression and loneliness (Besser & Priel, 2005; 

Wiseman et al., 2007). 

The social network developed by an adult through their lifetime presents a unique insight 

into how one may be connected to those around them, as attachments formed over a lifetime 

contribute to one’s ability to form meaningful relationships. For example, Hazan and Shaver’s 

(1987) observation that there are qualitative differences in adults’ experience of loneliness helps 

shed light on how older adults’ experience of loneliness is tied to certain behaviors and 

personality traits. Furthermore, loneliness in older adulthood is closely tied to a lack of 

friendships or romantic relationship, which are key developmental milestone in early and middle 

adulthood. The Social Needs approach has a particularly important strength, shared by the 

Cognitive approach, in its multidimensional description of loneliness which can help explain 

loneliness as a social and emotional experience. Understanding loneliness as a multidimensional 

phenomenon helps recognize not only the importance of social connectivity but also how an 

individual experiences being socially connected. For example, although older adults may be able 

to engage with the community they live in, they may not be able to engage with individuals of an 
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interrelated group who share similar interests or activities which may still place them at a risk of 

feeling lonely. The literature indicates that an overall decrease in engagement in social activities 

is reported by older adults as a source of loneliness (Qualter et al., 2015).  

Although there is a body of literature which has investigated the parent-child attachment 

and its correlation to feelings of loneliness, it does not necessarily help explain other sources or 

other forms of loneliness (Hojat, 1998; Hojat et al., 1990). For example, research conducted by 

Rubenstein and Shaver (1982) indicates that the onset of loneliness can be attributed to moving 

to a new place or changes in relationships such as breaking up with a partner. Individuals who 

report feeling lonely often report feelings such as sadness, boredom, self-pity, and longing to be 

around someone special. Baumeister and colleague’s research indicated that changes in the 

perception of social relations can have an impact of individuals’ Cognitive skills (Baumeister et 

al., 2005). Therefore, the definition of loneliness within the Social Needs approach, which 

attributes loneliness primarily to a lack of intimacy, is limiting as the phenomenon encompasses 

such a wider range of factors that are more thoroughly explained through the Cognitive 

theoretical approach.   

Similar to the Social Needs approach, the Cognitive approach looks at loneliness as a 

Cognitive reaction to changes in social relationships. Peplau and Perlman (1982), state that 

loneliness should be understood as the discrepancy between the desired and actual relationships 

one has. However, taking a unidimensional approach to understanding the phenomenon is 

limiting. Weiss’s (1972) proposition from a Social Needs approach, looking at loneliness as a 

multidimensional phenomenon, helps account for different types of loneliness and gives a better 

understanding of the experience of loneliness. Having a unidimensional approach limits the 

ability to account the values, norms, and standard in a person’s life and society in which they 
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live. De Jong Gierveld (1987, 1989, 1998) expanded the Cognitive theoretical approach’s 

definition to describe loneliness as a multidimensional phenomenon. Thus, loneliness 

encompasses the manner in which the person perceives, experiences, and evaluates his or her 

isolation and lack of communication with others. This expansion to the understanding of 

loneliness and the needs one may have, as a multidimensional phenomenon, helped create a 

greater understanding of the experience of loneliness by older adults and its determinants 

(Gierveld, 1998; Perlman, 1988).  

The behavioral theoretical approach focuses on understanding the behavioral challenges 

and implications of social skills in forming meaningful relationships and presents an important 

insight into the experience of loneliness of older adults. This approach helps create a systematic 

method to differentiate the social skills, behaviors, and personality traits of lonely and non-lonely 

individuals (Wheeler et al., 1983). Therefore, a key strength of this approach is being able to 

understand not only how one experiences loneliness, type of loneliness, and how loneliness is 

perceived but also the key individual factors which may contribute to experiences of loneliness.  

This is primarily important when studying older adults’ experience of loneliness as behavioral 

and personal traits can help researchers develop interventions which can be customized based on 

the needs of the user. However, a key weakness of the Behavioral approach is that loneliness is 

not necessarily discussed as a multidimensional phenomenon. The multidimensional 

understanding provided by the Social Needs approach and Cognitive approach gives a better, 

more well-rounded, understanding of the experience of loneliness.  

Although most loneliness research relies on individuals to disclose their feeling of 

loneliness, this is particularly important from a behavioral standpoint. Loneliness is a 

phenomenon that has often been connected to stigmatization.  Thus individuals who experience 
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loneliness may not always report feeling lonely (Borys & Perlman, 1985; Peplau & Perlman, 

1982). Research conducted by Solano, Batten, & Parish (1982) indicates that, overall, the self-

disclosure patterns of lonely adults and non-lonely differ. This is particularly important, 

especially considering the experience of loneliness across the lifespan. Applying, the Behavioral 

approach helps give insight into behaviors and personality traits which may contribute to the 

experience of loneliness during older adulthood. Furthermore, components of the Behavioral 

approach have been adapted in the theoretical frameworks of both the Social Needs approach and 

Cognitive approach. Perhaps the greatest weakness of the Social Needs approach is that it 

focuses primarily on the internal factors of the individual’s experience of loneliness, and does 

not consider outside factors such as culture, family structure, and social environment. This key 

weakness limits this approach’s ability to understand loneliness.  

The three theoretical approaches, which also happen to form the theoretical 

underpinnings of the loneliness literature, are limited in their ability to explain loneliness as a 

phenomenon. There is quite a bit of overlap across theories on how loneliness is explained. 

However, a more integrated approach to understanding loneliness and its subjective nature would 

be beneficial in the classification of type of loneliness, how, why, and when someone may be 

experiencing it. An integrated theoretical approach could help compile the factors which 

contribute to the experience of loneliness by older adults who are aging in place more 

comprehensively. Awareness about the negative effects of loneliness during older adulthood has 

motivated a push towards more empirical research in this area to understand its impact on quality 

of life and wellbeing. The chosen theoretical framework for the purposes of my research is 

Cognitive Theory. This theoretical approach provides the strongest explanation of loneliness as a 
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phenomenon and integrates most of the strengths offered by the Social Needs Approach and 

Behavioral Theory.  

Technology, Telepresence, Embodiment, and Implications for Social Connectedness 

Perlman (1982) and Gierveld (1989,1998) note that loneliness is closely tied to the 

deficiencies in one’s network of social relations. In today’s technologically advanced society, a 

persons’ social relations are comprised of a network that exists both in-person and virtually. The 

virtual interactions, which individuals often experience, are facilitated by information 

communication technologies.  Communication technologies are tools which help process 

communication information and aim to keep adults socially connected and engaged (Ledbetter, 

2017; Liang & Walther, 2015). Access to these technologies has increased tremendously in the 

past 20 years due to increased access to internet connectivity. The percent of adults who report 

having access to the internet has increased from 47% in 2000 to roughly 90% in 2019 (Anderson 

et al., 2019). However, some of the key challenges that are often associated with limited or no 

access to internet resources include age, educational attainment, household income, and 

community type. The spectrum of communication technologies includes a host of 

communication platforms, comprised of both software (e.g., social media, telepresence 

technologies) and hardware (e.g., smart displays, virtual and augmented reality hardware, 

telepresence robots) which aim to support and encourage social connectedness. Social 

connectedness focusses on the quality of social interactions and helps address the challenges 

pertaining to loneliness and social isolation (Wong & Waite, 2016). Increased social 

connectedness has been linked to a reduction in stressors, which can have a positive effect on 

individuals’ perceived quality of life, wellbeing, and overall health (Mollahosseini et al., 2018; 

Tanaka et al., 2015a; Wainer et al., 2006). 
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Role of Embodiment and Implications for Social Connectedness 

Leveraging communication technologies has the potential to support heightened levels of 

social connectedness (Barbosa Neves et al., 2019). Through various technology platforms, social 

contact can be achieved through text, voice, video, virtual spaces, and motion in remote physical 

environments. The type and level of perceived presence through a communication medium is 

often referred to as technology embodiment. Embodiment, is broadly understood across literature 

as the way in which an individual establishes contact while being in control of one’s body  

(Ciocan, 2015; Haans & IJsselsteijn, 2012; Keshmiri et al., 2019; Luft, 2015; Streeck, 2015; 

Titchkosky, 2007). Embodiment has been explained and discussed in a variety of fields. 

Philosophers such as Heidegger (Ciocan, 2015) and Husserl (Husserl & Schuhmann, 1977) have 

described embodiment as being an active agent in the physical world, pointing to the lived body 

as the lived center of experience (Taipale, 2014). The Cartesian-Lockian model of embodiment 

has helped serve in pushing many of the breakthroughs in communication technologies (e.g., 

video, audio, limited locomotion) allowing for innovative ways to present representational 

knowledge  though surrogated communication facilitated through a technology medium (Luna 

Dolezal, 2009; Malpas, 2000).  However, breakthroughs in communication technologies, 

specifically in the ability to interact with a remote environment and alter it, result in a need to 

expand this approach to understand how embodiment impacts social connectivity. 

Technology embodiment levels range from low embodiment to high embodiment, each 

facilitating a corresponding sense of social presence. For example, within the context of 

telepresence, video conferencing software (e.g., Skype) is a low-level embodiment technology, 

the user’s sense of presence is limited to hearing and seeing the person(s) they are 

communicating with. Telepresence robots (e.g., Beam or Double robot), a high-level 
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embodiment communication technology, allows the user to not only see and hear the person(s) 

they are communicating with, but it also enhances the sense of presence through locomotion 

(e.g., mobility in a remote location), please see Figure 1.1. The increase in the level of 

embodiment allows the user to interact with a remote environment, closely resembling a face-to-

face interaction. These systems often include synchronous two-way video and two-way audio, 

mobile bases, and a range of sensors to help the remote user navigate in the remote environment. 

Given that technology can help create opportunities for social contact, how can it present 

an opportunity for the inception and enhance meaningful connections across the lifespan? 

Communication technology hold the potential to foster connectivity between adults, family 

members, friends, and the community. More specifically, telepresence technologies present an 

opportunity to create better social connections which may help reduce rates of loneliness and 

address social injustices  (Mollahosseini et al., 2018; Tanaka et al., 2015a; Wainer et al., 2006). 

Telepresence is defined as the experience of presence in an environment by means of a 

communication medium (Dolezal, 2009; Kidd & Breazeal, 2004; Kose-Bagci et al., 2009; 

Steuer, 2000). These technologies help support social connections in remote environments by 

supporting a sense of embodiment.   

Telepresence technology (e.g., video conferencing) and telepresence robots, from 

companies such as Zoom, Anybots, Revolve Robotics, and Toyota allow people to “be there” 

from remote locations. “Being there” refers to advanced human-centered interactions achieved 

through technology systems that help provide a remote user with the ability to feel and sense as 

if they would be present, close to what it would feel to be physically present (Riva et al., 2003). 

These types of technologies have been described as “embodied video conferencing” (Tsui et al., 
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2014). Telepresence technology offers the sensation of being present at a remote location by 

simultaneously transferring audio and video in two or more locations.  

For telepresence technology and telepresence robots to make an impact in our aging 

society, further research is needed to understand the design components of the technology that 

can best support meaningful social connections. Social connection is defined as the “subjective 

evaluation of the extent to which one has meaningful, close, and constructive relationships with 

others” (O’Rourke & Sidani, 2017). Telepresence technology and telepresence robots can be 

thought of as a technological representation of the user – in other words, the technology serves as 

a medium to represent, or embody, the user in a remote location. Technologies with a higher 

levels of embodiment, such as telepresence technologies and telepresence robots, present 

opportunities in not only facilitating social encounters but also supporting meaningful social 

connections for both senders and receivers of communication messages (Chen et al., 2013; 

Haans & IJsselsteijn, 2012; Mollahosseini et al., 2018; Richardson & Swan, 2019; Streeck, 

2015).   

 Utilizing higher-level embodied communication technologies, such as telepresence robots 

can create a heightened sense of “being there” (Cesta et al., 2016; Takayama, 2015). The 

application of Social Presence Theory can help assist in explaining the role of embodiment in 

creating meaningful social connections. Social Presence theory explains the degree to which a 

person is perceived as a “real person” in a technology mediated communication format and the 

interpersonal emotional connection that is formed between them (Gunawardena, 1995). Social 

presence theory considers the intimacy and immediacy achieved through communication (Argyle 

& Dean, 1965; Cobb, 2009; Wiener & Mehrabian, 1968). Although the theory has been used 

primarily within the online learning literature, it has been used within the robotics literature as 
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well (Heerink et al., 2008; Schermerhorn et al., n.d.). Previous studies suggest that increased 

levels of physical presence are related to increased enjoyment, positive communication 

outcomes, and acceptance to physical embodied agents such as robots (Heerink et al., 2008; Lee 

et al., 2006). Therefore, utilizing technologies with heighten level of embodiment may hold the 

potential to create a stronger sense of presence than technologies with a lower level of 

embodiment. For example, an older adult whose family utilizes a telepresence robot may 

experience a heightened level of social connectedness, compared to what they may experience 

using a lower embodiment telepresence technology (e.g., video conferencing). Furthermore, 

Embodiment Cognition Theory claims that the phenomenon is bounded by characteristics of 

intelligence and the human mind (Varela et al., 1991).  Developing embodied telepresence 

technology presents an opportunity towards improving social presence, social connectedness, 

and potentially reducing loneliness.  

Software – Skype  Hardware – Google Home    Hardware – Facebook Portal     Hardware- Beam Robot 

 Low Level Embodiment ----------------------------------------------High Level Embodiment 

Figure 1.1 Telepresence Technology Embodiment Level  

Merging both social presence theory along with Embodiment Cognitive Theory (ECT) 

gives new insight into how enhanced social relationships created through embodied telepresence 

agents may contribute to the adults’ experience of loneliness. Embodiment research indicates 

that the sense of “being there” facilitated through remote agents (e.g telepresence robots) may 

feel similar to physical presence (Luna Dolezal, 2009; Takayama, 2015; Tanaka et al., 2015b). 
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When embodiment is facilitated through communication, such as telepresence software and 

hardware, the actions of the body become technologically/virtually represented (Meloncon, 

2013). Leveraging communication technologies as a tool with the potential to improve social 

contact and improve a sense of social connectedness, I pose the following question: How can 

communication technology present an opportunity for the inception of meaningful social 

connections among individuals? Utilizing communication technology presents opportunities for 

increased social connections between individuals, family members, friends, and the community 

at large; in turn reducing rates of loneliness and addressing social injustices (e.g., access to 

resources, social participation) (Mollahosseini et al., 2018; Tanaka, Nakanishi, & Ishiguro, 2015; 

Wainer, Feil-Seifer, Shell, & Mataric, 2006). However, the sense of presence and social 

connectedness achieved through communication technologies can be attributed to various levels 

of embodiment (Sakamoto et al., 2007; Takayama, 2015). 

Next Steps: What is needed? 

Taking a lifespan approach may help enhance the understanding on the role of 

technology embodiment in facilitating meaningful social connections. However, current 

literature provides little insight into how access and use of communication technology across the 

lifespan may affect users’ perception of social connectivity and feelings of loneliness. Research 

aimed to assess the feasibility of communication technologies to facilitate social connectivity can 

inform the development of strategies and interventions intended to reduce feelings of loneliness 

across adulthood.  

Researchers need to consider that loneliness is a social justice issue which is closely 

related to one’s economic status. Income plays an important role in the access to resources which 

may help address and reduce rates of loneliness. For instance, 50% percent of adults who earn 
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less than 25,000 dollars annually report feeling lonely, which is 19% higher than those earning 

50,000 dollars or more. Furthermore, income can influence older adults’ access to health 

resources and quality medical services (Crowther et al., 2010). This lack of crucial resources can 

escalate loneliness among older adults. Individuals who report poor health are 1.6 times more 

likely to experience loneliness (Thayer & Anderson, 2018b). Furthermore, minority groups are 

also at a higher risk of experiencing loneliness (Thayer & Anderson, 2018; Victor, Burholt, & 

Martin, 2012).  Investigations into the application of communication technologies across various 

levels of embodiment need to include the challenges that may be encountered in their application 

to address loneliness. For example, the complex features of high embodiment technologies can 

be costly and necessitate a wider range of resources (e.g., broadband internet, fast download 

speeds, software updates) to function properly. Enhancing the understanding of the role of 

embodiment towards facilitating social connectivity can inform the development of strategies 

that aim to educate and advocate for access. Furthermore, development of cost-effective 

communication technology tools can contribute to the access of resources which can enable 

individuals to become more social connected.  

 Current research focusing on the perception of communication technology often aims to 

understand how individuals adopt and use them (Farrow & Iacovides, 2013; Kim et al., 2018; 

Kruzan & Won, 2019; Tschacher & Bergomi, 2011). However, research often does not 

investigate the role of embodiment in facilitating social connections and its influence on the 

quantity and quality of social relationships attained by users. Current synthetizations of the 

communication technology literature often do not take into account the role of embodiment in 

the development, adoption, and application of communication technologies. Very few human-

computer interaction and human-robot interaction studies have looked at how various 
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communication technologies can be utilized to help address loneliness. Furthermore, little is 

known about how embodiment can contribute to facilitating and supporting meaningful social 

relationships across various phases of adulthood. However, there is a significant body of 

literature which has indicated generational differences across technology use (Campbell et al., 

2015; Twenge, 2019; Twenge et al., 2019; Twenge & Spitzberg, 2020).  

 The current gaps pertaining to embodiment within the human-computer interaction, 

human-robot interaction, social connectivity, and loneliness literature include the following key 

areas: (1) role of embodiment in facilitating social connectivity at various phases of adulthood, 

(2) attitudes and perceptions of embodiment across various phases of adulthood, and (3) impact 

of perceived presence, across embodiment level, on adoption. Addressing these gaps can help 

inform the development of resources and interventions aimed to help support and maintain social 

connectivity across the lifespan and potentially address the experience of loneliness.  

Applying Mixed Methods  

The goal of this research was to understand the potential of embodied telepresence 

technologies in facilitating social connectivity and its potential implications in addressing 

loneliness across various phases of adulthood. When choosing a methodological approach, I 

considered the multidimensionality of loneliness along with the complexity of experiences (e.g., 

changing life roles, loss of loved ones, relocation) encountered by adults throughout their 

lifespan. To enhance the understanding of how embodiment across various technological 

platforms affects one’s sense of being present, I applied a mixed methods approach.   

Mixed methods research allows researchers to combine elements of quantitative and 

qualitative approaches to understand the breadth and depth of the phenomenon being studied 

(Johnson et al., 2007). The researcher integrates the two approaches and draws interpretations 
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based on the strengths of both sets of data to hep understand the research problem (Cresswell et 

al., 2018) . Mixed methods provide advantages such as increased validity due to the triangulation 

of methods and a more holistic approach to studying the phenomenon of interest (Bronstein & 

Kovacs, n.d.; Watkins & Gioia, 2015).  Combining the data from both qualitative and 

quantitative methods via a mixed methods approach enables the researcher to have a better 

understanding of the phenomenon and how the technological embodiment may contribute to the 

reported level of loneliness.  

The development of a mixed methods research question requires the consideration of 

both the quantitative and qualitative portions of the study. Therefore, the development of 

research questions for the formative work must consider both the lifespan experience of 

loneliness along with the impact of embodiment on social connectedness. Furthermore, the 

design of mixed methods research should aim to maximize the use of both qualitative and 

quantitative phases of the study. Each portion of the mixed methods approach should have a 

specific goal that it aims to achieve and should therefore be reflected in the research question. 

Research questions can be written as method focused or content focused, but an ideal research 

question should be written to have both a content and method focus (Watkins & Gioia, 2015).  

Structure of Dissertation 

The dissertation is divided into five core chapters. The first chapter, the Introduction, 

provides an overview of the general interests and focuses. Chapters 2, 3, and 4 provide a report 

of the three studies. Each of the studies include section specific to their content, the sections 

included in each of the studies include introduction and literature review, methodology (data 

collection, materials, and analysis plan), results, discussion, implication, and conclusion. Chapter 
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5 of the dissertation provides the overarching conclusion of the dissertation. References and 

appendixes are located at the end of each respective chapter. The goals of this research were:  

1. Systematically review the current literature focused on the role of communication 

technologies across various level of embodiment in facilitating social connectivity 

and addressing loneliness  

2. Understand the factors associated with the experience of loneliness and the 

technologies being utilized across various phases of adulthood, and  

3. Understand the feasibility of facilitating meaningful social connectivity through 

telepresence technologies across various levels of embodiment across the lifespan.  

 Considering the rapid change in the population demographics ranging from young adults 

to older adults, taking a lifespan approach can help enhance the understanding of embodiments 

role in facilitating meaningful social connections.  Furthermore, this research can help inform 

how usability challenges are encountered and interpreted across various age groups. The findings 

of the three studies can also help enhance researchers’ ability to understand the age-related 

differences in how the users adopt and want to utilize the technology to support social 

connections. Moreover, this research can help inform consideration for the development and 

design of embodied communication technologies that aim to meet the various needs of 

individuals across the lifespan.  

Table 1.1 Mixed Methods Studies 
 
Study Number  Study Name 
Study 1 Understanding the role of Embodiment in Facilitating Social Connectivity to 

Address Loneliness Across the Lifespan: A Systematic Review 
Study 2 Understanding the Relationship Between Communication Technologies and 

Perceived Loneliness 
Study 3 Understanding the Role of Embodiment in Supporting Quality Social Connections 
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The research objectives and questions developed for the formative work are listed below 

in Table 1.2. The goal of these questions is to help address the three key gaps in the current 

literature: 1. role of embodiment in facilitating social connectivity at various phases of 

adulthood, 2. attitudes and perceptions of embodiment across various phases of adulthood, and 3. 

impact of perceived presence on adoption, across embodiment levels.  The proposed studies 

employed a convergent parallel design. In a convergent parallel design, the data are collected 

concurrently and analyzed separately. However, the data are merged during the interpretation of 

the results. The key benefits and strengths of this approach is that it creates a clear distinction 

between qualitative and quantitate data, effectiveness, and time saving. The qualitative and 

quantitative studies should address the same concepts to help compare the data in a meaningful 

way (Watkins & Gioia, 2015). Furthermore, the triangulation of these methods not only allows 

for insights through statistical analysis, but also a rich and thick description of the role that 

various forms of embodiment have in facilitating social connectivity.  

Table 1.2 Mixed Methods Objectives and Research Questions 
Systematic Review • Understand the experience of loneliness across various phases

of adulthood
• Understand the types of communication technologies adopted

and implemented through interventions to assist adults to
formulate social connectedness and address loneliness.

• Understand how one’s sense of social connectedness may be
impacted by the level of technology embodiment used.

Quantitative • What are the individual and demographic characteristics
contributing to the experience of loneliness across various
phases of adulthood?

• What are the types of technologies individuals adopt across the
lifespan in helping engage in communication?

• What are the types of technologies individuals across various
phases of adulthood interested in adopting to help support
maintenance of meaningful social connections?

Qualitative • What are the key features of a meaningful relationships across
phases of adulthood?

• How does the level of telepresence embodiment impact social
connectedness across the lifespan?
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• What are the key distinctions between different levels of
embodiment?
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Abstract 

Background: Loneliness is an emerging societal epidemic which is affecting adults 

across all ages. The experience of loneliness can have implication on the wellbeing overall 

quality of life. Social connectivity is an important component in help address the experience 

of loneliness, however limited resources can often create challenges for individuals to 

maintain and support meaningful relationships. Current literature provides little insights 

pertaining to the role of communication technologies and how technology embodiment may 

present opportunities in helping enhance the experience of connectivity by adults across the 

lifespan. Objective: The purpose of this study was to the experience of loneliness across the 

lifespan, communication technology adoption, and implication of technology embodiment in 

facilitating social connectivity. Methodology: This review was conducted utilizing the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

for systematic reviews (Liberati et al., 2009). After systematically reviewing the current 

literature a total 15 studies met the inclusion criteria. Results: Communication technologies 

present opportunities in helping bridge the resources gap to facilitate social connections when 

in person communication is not possible. Technologies range in capabilities and functions, 

representing a continuum of embodiment. Conclusion: Our findings communication 

technology presents a range of opportunities in facilitating social connectivity. Technologies 

with higher levels of embodiment hold opportunities in expanding the sense of social 

connectivity achieved by the use 

INDEX WORDS:  Gerontechnology, Telepresence, Embodiment, Loneliness, Social 
Connectivity, Lifespan, Older adults 
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Introduction 

Loneliness is an emerging societal epidemic that has tremendous ramifications for adults 

across all ages. Loneliness is commonly defined as the difference in one’s desired and actual 

quality and number of social relationships (De Jong Gierveld & Van Tilburg, 1999; Hawkley & 

Cacioppo, 2007; Peplau & Perlman, 1982). In the United States, two in five adults (aged 18+) 

report feeling isolated and a lack of meaningful relationships (Cigna U.S. Loneliness Index, 

2018). In a study conducted by the American Association of Retired Persons (AARP) more than 

35% of participants aged 45 and over reported feeling lonely (Anderson, Oscar, & Thayer, 

2018). Across various stages of adulthood, as highlighted in Erikson’s developmental 

framework, the experience of loneliness varies based on an individual's ability to achieve 

intimacy, generativity, and integrity (Malone et al., 2016; Ryff, 1982; Slater, 2003). Furthermore, 

the understanding of the factors that impact the experience of loneliness is expanded by the 

cognitive and attachment theories of loneliness. These theoretical frameworks highlight factors 

such as attachment styles, anxiety, self-esteem, depression, and feeling of control over one’s own 

life as key influences in the experience of loneliness (Besser & Priel, 2005; Hojat et al., 1990; 

Wiseman et al., 2007). The cognitive reaction to changing social relationships helps inform how 

individuals perceive, experience, and evaluate loneliness as a phenomenon (Gierveld, 1998; 

Peplau & Perlman, 1982).  

The social network developed over the course of an adult individual’s life presents 

unique insights into how individuals form and support meaningful and quality relationships. 

Careful attention must also be placed on how shifts and changes impact an individual's sense of 

social connectivity. For example, changes in the structure of networks and loss of support 

facilitated by meaningful relationships can negatively impact one's sense of social 
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connectedness, contributing to a stronger sense of loneliness. Previous work has indicated that 

strategies aimed to enhance social engagement and promote social connectivity can have 

beneficial outcomes on participants’ wellbeing and have resulted in a reduction in loneliness 

(Antoci et al., 2014; Hua Wang & Wellman, 2010; Poscia et al., 2018).   

Yet, interventions aimed to promote social connectivity can often be limited by both 

organizational and individual resources, making their effectiveness limited. To address this 

limitation, communication technologies have been proposed as having the potential to help 

improve access to opportunities to increase connectivity (Berg et al., 2017; Campos Antunes et 

al., 2019; Fang et al., 2019).  

Communication Technologies and the Role of Embodiment 

Communication technologies include a variety of online platforms, software, and 

hardware through which individuals can communicate electronically. The userbase of these 

technologies is continually growing, as more adults are adopting them to engage with others and 

to facilitate communication. However, the types of these technologies vary considerably, from 

social media platforms to telepresence robots, thus offering consumers a wide range of device 

types to choose from. 

Social media platforms such as Facebook, Instagram, and Twitter can allow individuals 

to share short messages and photos with their followers. The user base of these platforms is 

rapidly increasing among middle to late aged adults: the number of social media users  aged 18-

29 increased from 79% in 2011 to roughly 90% in 2018, and the number of older adults aged 

65+ increased from 14% in 2011 to roughly 37% in 2018 (Pew Research Center, 2018b).  

The use of mobile communication hardware, such as smartphones and tablet computers 

(e.g., iPad, Galaxy Tab) also continues to grow among adults in the US (Pew Research Center, 
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2018a). These devices not only allow users to engage via voice calls and text messages but also 

provide the opportunity to access telepresence software (e.g., Zoom, Skype), where users are 

equipped with the ability to engage with each other through face-to-face video interaction. The 

term telepresence is defined as the experience of presence in an environment facilitated through a 

communication medium (Dolezal, 2009; Kidd & Breazeal, 2004; Kose-Bagci et al., 2009; 

Steuer, 1995). More advanced communication technologies, such as smart displays (e.g., Google 

Home, Echo Show, Facebook Portal) and telepresence robots (e.g., Toyota Telepresence Robot, 

AVA Telepresence Robot), are providing users with a more immersive synchronous 

communication experience through the ability to pan and tilt the remote display and/or actually 

navigate around the remote environment.  

The sense of presence which an individual can achieve through technology-mediated 

communication can be best described as a form of embodiment. Embodiment as a phenomenon 

has been explained and discussed in a variety of fields. Philosophers such as Heidegger (Ciocan, 

2015) and Husserl (Husserl & Schuhmann, 1977) have described embodiment as being an active 

agent in the physical world, pointing to the lived body as the lived center of experience (Taipale, 

2014). The Cartesian-Lockean model of embodiment points that many breakthroughs in 

communication technologies have been achieved, allowing for innovative ways to present 

representational knowledge (Luna Dolezal, 2009; Malpas, 2000). Recent breakthroughs in 

communication technologies, more specifically one’s ability to interact with a remote 

environment and alter them through technology, resulted in the need to expand the current 

understanding of the phenomenon and its connection to what it means to be present. The varying 

embodied levels achieved through communication technologies affects the sender’s and 

receiver’s perceptions and sense of “being there.” For example, the communication achieved 
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through social media is generally limited to one-way communication.  However, high-level 

embodied communication technologies, such as telepresence robots, can create a heightened 

sense of “being there” (e.g., through pan/tilt or moving around the remote environment), thus 

potentially supporting the individuals' sense of social connectedness (Sakamoto et al., 2007; 

Takayama, 2015).  

 Current systematic reviews have aimed to describe how technology may serve the role of 

facilitating communication (Barr et al., 2019; Ibarra et al., 2020; Shah et al., 2019). These 

reviews have supported technology may hold opportunities in the expansion of resources and 

tools needed to help facilitate social connectivity.  However, there are significant gaps in the 

understanding due limited significant findings related to the application of digital technology 

interventions capable of addressing the experience of loneliness. Current systematic reviews 

focus on specific age groups (e.g., young adults, older adults) and subsets of communication 

technologies (e.g., social media, cellphone, videoconferencing). Furthermore, there are limited 

reviews that identify the role of embodiment concerning social connectivity as an intervention 

aimed to address loneliness across various stages of adulthood (Banbury et al., 2018a; 

Bemelmans et al., 2012; Bessaha et al., 2020). Addressing these gaps can help clarify the types 

of technologies being used by adults across the lifespan and how technology functionalities may 

help serve a role if facilitating more meaningful relationships. 

Aim and Objectives 

 This systematic review helps address a gap in the current research, as I aimed to 

map the various technologies used and the role of embodiment in facilitating opportunities for 

social connectivity. Unlike previous work, this study aims to understand the role of 

communication technologies in facilitating social connectivity across the lifespan (Bessaha et al., 
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2020; Poscia et al., 2018). The purpose of this systematic review is to further the understanding 

of communication technology’s role in facilitating social connectivity across the lifespan and its 

role in helping address the current loneliness epidemic. I aimed to synthesize the current 

literature and map the various technology embodiment levels and their implications for creating 

social connections.  Below I identified three objectives that aim to address three key goals:  

guide the development of interventions, inform future research, and provide elements for the 

organization of current communications technologies.  

Objectives: 

• Understand the experience of loneliness across various phases of adulthood 

• Understand the types of communication technologies adopted and implemented through 

interventions to assist adults to formulate social connectedness and address loneliness.  

• Understand how one’s sense of social connectedness may be impacted by the level of 

technology embodiment used.  

Methods 

Study Selection and Eligibility Criteria  

 The studies included in this review had to meet the initial set of predefined criteria for 

inclusion, described in Table 2.1. The studies included span across a period of ten years, nested 

between January 1, 2009, and January 2020. This time frame denotes a crucial shift in 

accessibility to mobile defines that support synchronous video communication. Studies were 

included if participants were aged 18+, reported experiencing a form of social isolation and/or 

loneliness, and were asked about technology use or part of a technology intervention. All studies 

addressed or provided a clear explanation or conceptualized loneliness as a construct. All studies 
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either implemented a technology intervention or aimed to understand how the use of 

communication technologies impacted the users’ sense of social connectedness. 

Table 2.1 Inclusion Criteria 

Condition Criteria 

Publication Dates  January 1, 2009- January 2020 

Publication Types Primary Research Articles (Journal Articles) 

Study Types  
Cross-sectional, Longitudinal, Qualitative, Quantitative, Mixed 
Methods 

Age Groups  Adults (18+) 

Outcomes  Loneliness/Social Isolation 

Language  English  

Geographic Location All countries 

Settings 
Residential, Community, Health facilities, and Institutionalized 
Care  

Data Source 

This review was conducted utilizing the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines for systematic reviews (Liberati et al., 2009). Two 

researchers systematically searched for articles published in 8 large and widely used online 

databases (see Table 2.2). These databases covered fields such as sociology, engineering, 

medicine, psychology, nursing, health technology, healthcare, social work, and public health. 

The literature search covered a publication period of 10 years and 2 months, ranging from 1 

January 2009 to 1 January 2020.  

Table 2.2 Online Databases  

Databases 
1 Abstracts in Social Gerontology  
2 American Psychological Association (APA) Psych Info  
3 Cumulative Index of Nursing and Allied Health Literature (CINAHL) 
4 Institute of Electrical and Electronics Engineers (IEEE) 
5 Medline  
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6 ProQuest  
7 Web of Science: Science Citation Index (SCI) 
8 SocINDEX with Full Text  

Search Strategy 

Systematic literature searches were undertaken in each of the eight online databases. 

Pre-identified search terms and subject headings were identified through careful consideration of 

the literature, theoretical frameworks (e.g., Cognitive Theory of Loneliness, Social Presence 

Theory, Erikson’s stages of development), and with the help of a research librarian (see Table 

2.3). The technologies terms identified in this review were adapted from communication 

technology terms identified by previous systematic reviews (Best et al., 2014; Campos Antunes 

et al., 2019; Chen & Schulz, 2016; Liberati et al., 2009). The literature was investigated using 

both keywords and subject headings in the “title” and “abstract” search fields of the identified 

online databases. Searches will be filtered by applying the search criteria outlined in Table 2.3 

and through the use of Boolean operators such as “AND” and “OR” as reported in Appendix 1.  

Table 2.3 Key Words and Subject Headings 

Condition/ Challenge Strategy Communication Technology 

Loneliness 2 Social Connectedness 2 Tele technology 1 

Isolation 1 Social Communication Robot* 

Isolated 1 *Communication2 Technology 1 
Isolating 1 Communi*2 Telepresence 1 

Social Deprivation 2 Social Communities Embodiment2 

Social Connect* Social Media1 

Social Support 2 Video communication2 

Social Prescribing 2 Information and communication1 

Social Presence 2 Information technology1 

Interpersonal Interaction 2 Videoconference 1 

Twitter1 

Online Social Networks 1 Facebook1 

Instagram1 

Snapchat1 
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Telecommunication1 

Teleconferencing1 

Information Seeking Behavior 1 

Communication 
Social Networking1 

• * Boolean phrase – allows for all varying forms of the word
• 1 Item identified based on previous literature
• 2 Item identified based on Theoretical Frameworks

Study Selection 

The process of study selection was conducted by a group of two researchers. All records 

found in searches were downloaded and exported utilizing Zotero (Zotero, 2020). Zotero is a 

citation manager that allows users to organize bibliographic records and citations. The first 

screening phase, which screened article titles and details relevant items highlighted in Table 2.2 

was conducted by one researcher. The second screening phase consisted of both researchers 

reviewing study abstracts. Following the completion of the second phase, both researchers 

reviewed the full papers of all relevant articles to assess eligibility.  Following the completion of 

the review, discrepancies in the selection of studies were discussed amongst the two researchers 

until consensus was reached.  

Data Extraction Procedures 

Two reviewers completed the synthesis and data extraction of the final articles. To 

eliminate bias and reduce errors, the reviewers compared their findings and discussed any 

differences or discrepancies in the data collected. Following the review agreement, a final data 

extraction form was created to reflect these changes. The data extraction form focused on three 

primary areas of interest: loneliness, social connectedness, and communication technologies. 

These areas of interest were focused on the understanding of how communication technologies 

are being utilized across the lifespan to facilitate social connectedness to address loneliness. The 
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data collected included: study aim, research questions, demographics of study sample, and 

findings related to technology, social connectivity, loneliness and wellbeing.  

Quality of Studies  

The studies were assessed using the Quality Assessment Tool for Quantitative Studies 

(EPHPP, 2009) and Qualitative assessments for interpretive validity and each reviewer attributed 

a rating for each criterion and then assigned a final score was that attributed to each study. 

Following the completion of the quality of studies by the two reviewers, they compared their 

final scores and discussed any discrepancies. Following agreement, the two assigned a final 

global score for each study. To help support and facilitate consistency for scoring across varying 

methodological approaches, scoring and language were adapted based on the EPHPP instrument. 

Results 

Study Selection 

The total number of articles downloaded before duplicate removal was 3654. Two 

investigators identified all duplicates through manual review and using the Zotero (Zotero | Your 

Personal Research Assistant, 2020) duplicate identifier tool. Upon removal of all duplicates, the 

search concluded with 2799 records. During the first screening phase, articles’ titles were 

reviewed. Articles were excluded if they were not primary research and/or did not discuss 

loneliness, social connectedness, or technology. It’s important to note that if the researcher was 

not able to make an informed decision based on the title of the article, the abstract was screened 

for clarification. Following the initial screening phase of the article titles, 332 articles remained.   

During the second screening phase, articles were screened for the complete screening 

criteria outline in Table 3.1 Two researchers reviewed the 332 articles abstract arriving at a total 

of 119 articles. During the third stage of review, the full text of the remaining 119 articles was 
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reviewed by two researchers narrowing the total number of articles eligible for this systematic 

review to a total of 15 articles, please see Figure 2.1.  The included studies analyzed the role 

technologies, across varying levels of embodiment, and their role in facilitating social 

connectivity and addressing loneliness. 

Figure 2.1 PRISMA Flowchart of the Literature Review 

Features of Studies Included 

The 15 studies selected were published between January 2009 and January 2020. These 

studies were conducted across 8 different countries and include United States (5 Studies), China 

Total number of records identified 
through database searching

n=3654

Records after duplicates removed
n=2799

Records screened for 
titles/inclusion criteria

n=2799

Records screened for Title and 
Abstract
n=332

Full text articles screened for 
eligibility

n=119

Studies included in qualitative 
synthesis

n=15

Records Excluded 
N= 2467 

Records Excluded 
N=213 

Records Excluded 
N=104 
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(3 Studies), United Kingdom (2 Studies), Canada (1 Study), Netherlands (1 Study), New Zealand 

(1 Study), and Portugal (1 Study).  

Study Design 

All the studies identified implemented a cross-sectional design thus providing a single 

snapshot of the technology's role in the facilitation of social connectivity and the experience of 

loneliness. The studies implemented quantitative (10), mixed (4), and qualitative (1) 

methodological approaches.  

Quality of Studies 

Of the studies included 6 studies received a strong quality score (2,3,5,8,13,14) and 9 studies 

(1,3,5,6,9,10,11,12,15) received moderate scores. The range of quality of ratings for both 

qualitative and quantitative studies has been mapped and displayed in Figures 2.2 & Figure 2.3 

respectively.  Studies which had moderate scores had at least one weak sub-quality rating, but 

the majority of sub-quality ratings were moderate. The studies which were identified as strong 

had no low-quality sub ratings and a majority of high-quality sub ratings.  

   
Figure 2.2 Quality of Qualitative studies  
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Figure 2.3 Quality of Quantitative Studies 

Study Participants 

Participants across studies included a range of various adult age groups, including young 

adults (age 18-34) 6 studies, middle-age adults (age 35-64) 2 studies, and older adults (age 65+) 

8 studies. The mean age across studies ranged from 19 to 82, with a mean age of 52, SD 24.74 

across all studies. The sample size ranged between 12 to 1787, the mean sample size across 

studies was 523 SD 554.36. The participants across all studies were predominantly female. For a 

full overview of study participants please see Appendix (1.1)  

Measuring Loneliness   

Across studies, a total of six loneliness scales were implemented. These included the 

following: The Emotional and Social Loneliness Scale (ESLS, Wittenberg et al., 1986), USL-4 

UCLA Loneliness scale and Social support scale (Russell et al., 1980) & (Haslam et al., 2005), 

Short Revised UCLA loneliness scale (Hughes, Waite, Hawkley and Cacioppo, 2004),  
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Brief measure of social support (Sarason, Sarason, Shearin, and Pierce, 1987), De 

Jong Gierveld Loneliness Scale for Loneliness (Gierveld and Tilburg, 2006), and Hughes et al.’s 

(2004) shortened 3-item loneliness scale. These scales are summarized in Table 2.4.    

Table 2.4 Loneliness Scales Utilized Across Literature  
Studies Loneliness Measures  

The 
Emotional 
and Social 
Loneliness 

Scale 

UCLA 
Loneliness 

Scale 

Brief 
Measure 
of Social 
Support 

De Jong 
Gierveld 

Loneliness 
Scale for 

Loneliness 

Shortened 
3 item 
UCLA 

Loneliness 
Scale 

PROMIS 
Social 

Isolation 

Qualitative 
Interviews  

1 (Lin et al., 
2020) 

x 
      

2 (Lima et al., 
2017) 

 
x* 

     

3 (Neves et al., 
2017) 

    
x 

  

4 (Banbury et 
al., 2016) 

      
x 

5 (Ye & Lin., 
2015) 

 
x 

     

6 (Zhou, 2018) 
 

x 
     

7 (Czaja et al., 
2016) 

 
x 

     

8 (Szabo et al., 
2018) 

   
x 

   

9 (Pittman & 
Reich, 2015) 

    
x 

  

10 (Primack et 
al., 2017) 

     
x 

 

11 (Thomas et 
al., 2019) 

 
x 

     

12 (Yu et al., 
2016) 

 
x 

     

13 (Zamir  et 
al., 2018) 

      
x 

14 (Bruggencate 
et al., 2018) 

  
      x 

   

15 (Hu, 2009)   x           
*Sections of the scale were included in a battery of questions.  

Technology Types 

The studies described the use of social networking sites (Lin et al., 2020, Lima et al., 

2017, Ye & Lin., 2015, Zhou, 2018, Pittman & Reich, 2015, Primack et al., 2017, Thomas et al., 

2019, Yu et al., 2016), tablet-based application (1) (Neves et al., 2017), videoconferencing (2) 
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(Banbury et al., 2016, Zamir et al., 2018), Personal Reminder Information and Social 

Management System (1) (Czaja et al., 2016), and Internet-based Social Technologies  (3)  (Szabo 

et al., 2018, Bruggencate et al., 2018, Hu, 2009), please see table 2.5 for a complete overview of 

various technology types. The technologies researched across the identified studies ranged in 

features representing varying levels of embodiment. For example, technologies with features 

such as video and mobility can enable users a stronger sense of presense. The types of 

technologies researched varied across age groups. Studies that included in their sample older 

adults had the widest range of technologies (see Table 2.5). Studies that focused on young adults 

and middle-age adults had the least variation in technology type, with one and two types of 

technologies respectively. 

Table 2.5 Overview of Technology Types and Technology Embodiment Features  

Technology Type Study 
Technology Embodiment Features 

Text  Image  Voice  Video  Mobility 

SNS 

(Lin et al., 2020) x 

(Lima et al., 2017) x 

(Ye & Lin., 2015) x 
(Zhou, 2018) x 
(Pittman & Reich, 2015) x x 
(Primack et al., 2017) x 
(Thomas et al., 2019) x 
(Yu et al., 2016) x 

Tablet and App 
Intervention  (Neves et al., 2017) x x x x 

Videoconferencing  
(Banbury et al., 2016) x x 

(Zamir  et al., 2018) x x x 
Personal Reminder 
Information and 
Social 
Management 
System  (Czaja et al., 2016) x x x x 

Internet based 
Social 

Technologies 

(Szabo et al., 2018) x 
(Bruggencate et al., 2018) x 

(Hu, 2009) x 



63 

Social Networking Sites 

Across the studies included in this systematic review, 8 papers focused on the use of 

social networking sites, making it the most predominant researched type of communication 

technology. Furthermore, social networking sites were the only types of technology that was 

investigated across phases of adulthood. However, the benefits of its application and use varied 

for individuals across the lifespan. Active use of social networking sites was associated with a 

decrease in feelings of loneliness, social connectivity, social support, maintenance of 

relationships, and self-efficacy (Lin et al., 2020; Primack et al., 2017; Thomas et al., 2020; Yu et 

al., 2016; Zhou, 2018). However, the overuse of social media was associated with the possibility 

of displacing the time one may have to interact in face-to-face communication (Lima et al., 2017; 

Primack et al., 2017). Furthermore, communication facilitated through social networking sites 

was associated with bridging capital and helped enable connections with non-family members 

(Lima et al., 2017; Yu et al., 2016). The embodiment features enabled through social networking 

platforms had an influence on the directionality of the users' sense of loneliness.  For example, 

when comparing the experiences of users of text-based social networking sites to that of image-

based platforms, the users of image-based social media platforms reported lower rates of 

loneliness (Pittman & Reich, 2016).   

Tablet and App Intervention  

One study (Neves et al., 2017), focused on the implementation of a tablet-based 

communication application that aimed to enhance social connectedness among older adults 

living in a residential care setting. Users were able to send and receive audio, text, photo, and 

video messages. Study findings indicate high acceptance of technologies, however, providing 

training that meets the users’ comfort level was important. The increase in technology 
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embodiment features may require additional training, support, and engagement from those with 

whom individuals have meaningful relationships with. Study findings indicate that participants 

whose relatives were actively engaged in communicating through technology were more likely to 

find it easier to use the application.  Findings also reinforced the social capital theory of social 

connectivity which indicates that the quality of relationships one can achieve is more important 

than the quantity of relationships one has. 

Video Conferencing 

Two studies (Banbury et al., 2017; Zamir et al., 2018) focused on the use of video 

conferencing. These studies indicate that video conferencing had a positive impact on reduce 

feelings of loneliness. Participants (Banbury et al., 2017; Zamir et al., 2018) reported the use of 

video conferencing as beneficial and made them feel more connected. Furthermore, some 

participants reported that video conferencing made them feel more emotional support and an 

enhanced sense of connectivity compared to a voice call (Banbury et al., 2017). Video 

conferencing was identified as a useful tool to develop a social support network and facilitate 

opportunities for new social connections. Visual cues provided through video conferencing were 

identified as an important factor in helping enhance social contact (Banbury et al., 2017). 

Communication facilitated through video conferencing provides the users with additional 

features such synchronous video and voice, enabling a stronger sense of embodiment. The main 

challenges influencing the use of video conferencing by participants included family 

commitment to participate in video calls and lack of customizability to meet the users’ 

preferences (Zamir et al., 2018).  

Personal Reminder Information and Social Management System 
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One study (Czaja et al., 2016) utilized a reminder and information and social 

management system to provide the user with the ability to engage and connect with family and 

friends easier. Personal Reminder Information and Social Management System is a easy to use 

computer based system designed to facilitate social interaction and increase access to community 

resources (Czaja et al., 2018) The findings of this study indicate that the application of 

information communication technologies can have an important value in reducing the barriers 

which may create risks of social isolation and foster opportunities for social connectivity.  

Internet-based Communication 

Three studies (M. Hu, 2009; Szabo et al., 2017; Ten Bruggencate et al., 2018) had a focus 

on trying to understand the role of internet-based communication to help facilitate social 

connectivity and its impact on feelings of loneliness. Findings indicate the use of social internet 

predicted an increase in feelings of well-being and lower rates of loneliness. Social internet use 

predicted greater wellbeing and reduced loneliness over time (Szabo et al., 2017). One study (M. 

Hu, 2009) indicated that the use of online chatting is less effective at addressing feelings and 

coping with feelings of loneliness than face-to-face communication. Among individuals who 

experienced chronic loneliness, the mood loneliness in computer-mediated communication was 

significantly higher when compared with face-to-face communication. However, the interaction 

conducted in this study was conducted among strangers and not with individuals whom the 

participants had previously developed meaningful social connections. Lack of resources, 

perceived usefulness, cost, concerns regarding overuse, privacy, and misuse were identified as 

the key challenges in the adoption and application of internet-based communication technologies  

(Szabo et al., 2017; Ten Bruggencate et al., 2018). 

Loneliness Across Adulthood and Communication Technology Use 
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The experience of loneliness across adulthood has been discussed and explored 

concerning technology use and adoption. This systematic review provides context for the 

experience of loneliness across the various phases of adulthood. Of the studies included six 

studies explored the experience of loneliness across young adulthood. Two of the studies 

explored the experience of loneliness across middle adulthood. Eight studies explored the 

experience of loneliness across older adulthood.  

Young adults. The experience of loneliness in early adulthood has been predominantly 

linked to factors such as social support, self-esteem (Lin et al., 2020), locus of control, personal 

relationships, individual’s wellbeing (Ye & Lin, 2015), communication medium (M. Hu, 2009; 

Pittman & Reich, 2016), connectivity (Primack et al., 2017), sense of community, and social 

isolation (Thomas et al., 2020). The predominant technology type explored among young adults 

included social networking sites (e.g., Facebook, Instagram, Twitter) and internet-based 

communication platforms (e.g., online chatting, forums). The use of social networking sites has 

been identified as having the potential to maintain, facilitate, and bridge social connections 

(Primack et al., 2017; Thomas et al., 2020). The use of social media has been linked to serving 

an important role in facilitating and providing opportunities for offline relationships (Thomas et 

al., 2020) and facilitate social interaction for individuals with physical limitations (Primack et al., 

2017). However, young adult users whom report feeling lonely are more likely to report 

preference of online interactions than those in-person (Ye & Lin, 2015). Furthermore, the type of 

social networking site and it’s capabilities can have various implications on the experience of 

loneliness and social connectivity among young adults. One article identified that the users of 

image-base social networking sites are more likely to report feeling happy and satisfied with 

one’s own life, and report feeling less lonely (Pittman & Reich, 2016). Young adults indicated 
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that there is a difference in the level of intimacy which can be achieved across a text-based social 

networking site as it lacks the intimacy which is achieved in that of face-to-face communication 

(Pittman & Reich, 2016).  

Middle-age adults. Loneliness among middle-age adults has been predominantly 

attributed to their perceived sense of support, friendships, quality of relationships, health, and 

bridging and bonding social capital (Lima et al., 2017; Yu et al., 2016). Across the studies which 

included a middle-age adult sample, social networking sites were the only communication 

technologies explored. When comparing the impact of one’s health of face-to-face friendships 

and online friendships, only face-to-face connections had a clear direct link to well-being. Face-

to-face communication was identified as providing the individual to form a more intimate and 

supportive link through bonding and increase social bridging through social integration (Lima et 

al., 2017). Online relationships, such as Facebook friends, have been linked to bridging social 

capital but not bonding social capital. Among middle-age adults, perception and use behaviors of 

social media platforms can vary across various segments of this population. It is important to 

note that middle age adults were the least researched age group across the existing literature, 

only two studies included a middle age sample. However, unlike studies geared towards the 

young adult and older adult population, there were no studies aimed directly at understanding the 

experience of loneliness and use of technology to facilitate social connectedness by middle age 

adults.  

Older adults.  The experience of loneliness among older adults has been predominately 

attributed to social capital, social connectedness, quality of relationships (Banbury et al., 2017; 

Barbosa Neves et al., 2019; Ten Bruggencate et al., 2018), self-efficacy, social support (Yu et al., 

2016; Zamir et al., 2018; Zhou, 2018), relationship-type (Czaja et al., 2018), community 
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engagement, activities (Szabo et al., 2017), and resources (Ten Bruggencate et al., 2018). Studies 

that included older adults had the most diverse set of communication platforms. These platforms 

included social networking sites, tablet and app interventions, video conferencing, personal 

reminder information and social management system, and internet-based communication 

platforms (e.g., chat room). Among older adults, the use of social networking sites was 

associated with improvements in self-efficacy, reduced sense of loneliness and social isolation, 

and improved sense of social support (Ten Bruggencate et al., 2018; Yu et al., 2016; Zhou, 

2018). Older adults are more likely to experience a stronger sense of connectedness through the 

use social networking site when compared to middle-age adults (Yu et al., 2016). However, 

connections achieved through social networking sites were primarily perceived as beneficial with 

friends and least effective in connecting with immediate family members. Older adults were the 

only segment of the adult population with whom video conferencing, personal reminder systems, 

and tablet and intervention were conducted across the literature. 

Discussion 

This systematic review is the first with the aim of helping identify the various types of 

communication technologies across various levels of embodiment and their relationships in 

facilitating social connectivity and addressing loneliness. The current literature base provides 

limited insight into the experience of loneliness across the lifespan and the use of diverse 

communication technologies to facilitate social connectivity. Loneliness has become a 

worldwide epidemic that has significant ramifications across the physiological, psychological, 

and social wellbeing across various phases of adulthood. Understanding the experience of 

loneliness and how it may be best addressed across each phase of adulthood is an important 

component in helping promote wellbeing and healthy aging. This systematic review aims to 
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provide an overview of the current knowledge base and gives future research a structured 

perspective on the application and implementation of communication technologies across various 

levels of embodiment to facilitate social connectivity. 

Understand the experience of loneliness across various phases of adulthood 

 Across the articles included in this systematic review the experience of loneliness across 

various phases of adulthood has been predominantly attributed to similar factor although some 

distinct factors were noted across each phase. The experience of loneliness in early adulthood 

was linked predominantly to social support, self-esteem, locus of control, formation of personal 

relationships, connectivity, sense of community, and the experience of social isolation (S. S. Hu 

et al., 2010; Lima et al., 2017; Lin et al., 2020; Pittman & Reich, 2016; Primack et al., 2017; 

Thomas et al., 2020; Ye & Lin, 2015). Loneliness across middle age adults was attributed to the 

perceived sense of support, friendships, perceived quality of relationships, health, and bridging 

and social capital (Lima et al., 2017; Yu et al., 2016). Among older adults the experience of 

loneliness was mostly attributed to sense of social capital, social connectivity, quality of 

relationships, self-efficacy, sense of social support, relationship types, and resource accessibility 

(Banbury et al., 2017; Barbosa Neves et al., 2019; Czaja et al., 2018; Szabo et al., 2017; Ten 

Bruggencate et al., 2018).  

Across adulthood the ability to support social connectivity and quality relationships was 

associated with lower rates of loneliness. This review indicates that decreases in the social 

capital was noted as a key factor in the experience of loneliness by middle age adults and older 

adults. In previous research individuals with a strong social capital were more likely to form 

quality relationships (Neves et al., 2019). This is particularly interesting as previous research 

indicates that early adulthood serves as an important period in the development and expansion of 
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one’s social capital (Neves et al., 2019). Furthermore, this findings indicate that social 

connections were closely associated with lower rates of loneliness among young adults. The 

ability to be connected with a larger number of individuals may serve as a protector against the 

experience of loneliness during early adulthood (Nicolaisen & Thorsen, 2017; Victor & Yang, 

2012). This review of the literature indicates that young adults and older adults are at the highest 

risk of reporting social isolation and feelings of loneliness. However, these findings are limited 

as the samples of the studies included which were predominantly representative of young adults 

and older adults. Across the studies included in this review six studies included young adults, 

two studies included middle age adults, and eight studies included older adults. 

Understand the types of communication technologies adopted and implemented through 

interventions to assist adults to formulate social connectedness and address loneliness.  

The literature included in this systematic review presents a moderate range of existing 

technologies. The technologies identified in this review included social media (Lima et al., 2017; 

Lin et al., 2020; Pittman & Reich, 2016; Primack et al., 2017; Thomas et al., 2020, 2020; Ye & 

Lin, 2015; Yu et al., 2016), video conferencing (Banbury et al., 2017; Das Neves Cavaco et al., 

2017; Zamir et al., 2018), and internet based communication technologies (e.g., chatrooms, 

online forums) (M. Hu, 2009; Szabo et al., 2017; Ten Bruggencate et al., 2018), and a personal 

reminder and social management system (Czaja, 2016).  

The most prevalent technology identified in this review was social media, which was the 

only technology studied across adulthood. Findings indicate that social media use was associated 

with a decrease in feelings of loneliness, social connectivity, social support, maintenance of 

relationships, and self-efficacy (Lin et al., 2020; Primack et al., 2017; Thomas et al., 2020; Yu et 

al., 2016; Zhou, 2018). However, overuse of social media was associate with decreases in face-
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to-face interactions (Lima et al., 2017; Primack et al., 2017). An explanation for these findings 

could be related to the use behaviors of those engaging on social media (Boulianne, 2015). For 

example, users who utilize social media to facilitate opportunities for face to face interactions 

may report feeling less loneliness (Pittman & Reich, 2016). However, some research has 

indicated that those who report feel more lonely are often more like to resort to online social 

interactions, through social media or internet based communication technologies (M. Hu, 2009; 

Ye & Lin, 2015). These findings indicate that the use of communication technologies such as 

social media and internet-based communication may present some challenges for those whom 

may report lonely, and may decrease opportunities for meaningful social connections.  

In this review, studies which leveraged technologies with an increased number of 

technology embodiment features such tablet-based communication applications (Neves et al., 

2017) and video conferencing(Banbury et al., 2017; Zamir et al., 2018)  presented promising 

opportunities towards facilitating social connections. Findings indicated high acceptance and a 

positive impact on helping promote meaningful social connections and reducing feelings of 

loneliness. Furthermore, video conferencing was identified as a useful tool in developing social 

support  and strengthen social ties (Banbury et al., 2017). Findings indicate that leveraging 

technologies with more embodiment features can present opportunities for engagement and 

social connections. However, a key challenge that is often associated with video conferencing is 

the commitment of family members and friends to participate in the call (Banbury et al., 2017). 

This indicates that in order to effectively leverage videoconferencing and telepresence 

technologies may require additional resources that aim to facilitate new social connections and 

development of meaningful.  
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Current research provides very little insight into how communication technologies with a 

more diverse set of functions, such as video conferencing (Banbury et al., 2017; Zamir et al., 

2018) and telepresence robots (Bevilacqua et al., 2014; Boissy et al., 2007; Casiddu et al., 2015) 

may be influencing one’s sense of social connectivity and experience of loneliness across 

adulthood. For example, none of the studies in this review or current literature have investigated 

technology adoption and use across various phases of adulthood to facilitate social connectivity 

and address loneliness. Considering a rapidly growing older adult population, the lack of 

research aimed at understanding the use and application of technologies during middle adulthood 

raises concerns about a considerable gap in current literature. Addressing this literature gap could 

help inform the development of interventions and preventative strategies to support social 

connectivity into the transition of older adulthood.  

Understand how one’s sense of social connectedness may be impacted by the level of 

technology embodiment used 

This review provides indicates that communication technologies do not always provide 

the users with similar functions and capabilities. For example, among social networking sites, 

their use and application impacted user’s perception of social connection and experience of 

loneliness. Although there is very little support, findings indicate that there be noted difference 

between social networking sites that enable users to share images (Pittman & Reich, 2016). 

Findings indicate that social networking sites have a diverse set of functions that serve various 

roles, including but not limited to communication, opportunities for social interactions, sharing 

information, and supporting relationships (Aarts, 2018; Antoci et al., 2014; Appel et al., 2020; 

Batinic & Göritz, 2009). However, it is often unclear as to what is the most common use, how 

individuals across the lifespan are using these platforms, and what functions users perceive as 
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most beneficial in forming meaningful social interactions. This suggests, that the inconsistency 

across literature pertaining to the usefulness of social media in facilitating meaningful 

relationships may be closely tied to a lack of insights pertaining to how participants use and 

leverage social media form meaningful social connections.  

 In studies conducted with older adults, particularly those focused on video conferencing 

(4,13) and interventions aimed to support social connectivity (3,7), the experiences reported by 

participants indicate an improved sense of connectivity. These types of technologies have a more 

diverse set of functions and capabilities when compared to social networking sites, expanding the 

ability to communicate through image sharing, video, and synchronous communication 

(BALSAMO, 1995; Luna Dolezal, 2009). Human communication is made up of three core 

components: verbal communication, non-verbal communication, and paraverbal communication. 

The ability to engage through communication technologies that allow individuals to share and 

receive messages which most closely resembles that of in-person communication may be 

beneficial in helping support a stronger sense of connectivity and allow them to feel embodied 

through the communication medium. Research indicates that social connectivity is a core 

component that has been linked to lower rates of loneliness. Across the research, opportunities 

for meaningful social connections are often reported to be more important than the number of 

social interactions an individual may experience (Fairchild et al., 2017; Ortiz-Ospina & Roser, 

2020; Thayer & Anderson, 2018). Therefore, creating an experience for the user of the 

technology which allows for an immersion that closely resembles that of in-person 

communication not only takes the focus from interacting with a multitude of individuals but 

allows the user to focus on communicating with the individuals that matter most to them. 

Furthermore, engaging through a communication medium that allows for individuals to interact 
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in communication that closely resembles that of in-person, helps create a stronger sense of 

intimacy (Berg et al., 2017; Chevalier et al., 2015).   

Limitation of the Studies Included 

The assessment of the quality of studies showed that most studies were of moderate 

quality, had limited sample diversity, and moderate generalizability. Most studies provided an 

overview of participant demographics; however, representativeness of age and demographics 

was limited. Most studies focused on the use of social networking sites, and there was limited 

exploring the potential of emerging communication technologies, such as smart displays, 

telepresence robots, virtual reality, and gamification of social interactions. However, this may be 

due to fact that technologies such as smart displays and telepresence robots, which incorporate 

video conferencing, locomotion, and advanced sensors are not widely available and accessible. 

Increased adoption of these technologies will help bridge the current gap in the literature and 

advance the field understanding of how their implementation to serve as mediums of 

communication can help facilitate meaningful social connection.  

Current research also is limited in providing longitudinal data on the long term adoption 

of technology (Davis, 1989). Previous research indicated that exposure and use of technology 

across time may influence comfort level and adoption. Furthermore, longitudinal data may help 

give insights into how individuals across the lifespan adopt and use communication technologies 

to help cope with feelings of loneliness and help facilitate social connectivity. The lack of 

emphasis on studying the role of communication technologies among middle-age adults presents 

a major limitation in understanding how individuals amongst this age group adopt and 

implement technologies. With the Baby Boomer generation approaching the transition into older 

adulthood, understanding the technological preferences and use patterns of middle-age adults 
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may be beneficial in developing technologies aimed to cater and meet their needs, and help 

facilitate stronger social connections as they age.  

Limitations and Strengths of the Systematic Review 

The current systematic review provides an overview of the current state of the literature 

on the use and application of communication technologies and their use in facilitating social 

connectivity across various phases of adulthood. An underlying limitation of this review is the 

moderate quality of the studies included and limited research exploring the role of 

communication technology in addressing loneliness. Moreover, the current literature provides 

very minimal insights on the use and application of communication across each phase of 

adulthood. The inclusion of English-only articles may have increased the chance of language 

bias and limited inclusion of articles.  

The process for study selection, inclusion criteria and quality rating have standardized, 

however it is important to consider that these were subjective judgements made by two 

researchers. Increasing the number of study reviewers may have been beneficial in reducing bias 

and errors. Furthermore, while conducting study reviews, the reviewers were not blinded to the 

identifying information of the studies (e.g., authors’ names, journal, institution).  

The systematic review was conducted using the PRISM guidelines and the studies included were 

assessed for quality using the Effective Public Health Practice Project (EPHPP) tool (“EPHPP,” 

2018). Furthermore, I provide a clear outline for study search, management, and inclusion to 

order to help ensure transparency and reproducibility.  

Implication for Future Research and Practice  

The technologies identified in this review represent a small portion of the types of 

communication technologies individuals use to engage in communication and adapt to changing 



 

 

76 

societal norms. Furthermore, the types of technologies that are often used by adults change as 

new technologies emerge on the market older ones often become obsolete (Nowland et al., 

2018).With the emergence and access to the internet adults across all age groups are using 

communication technologies at higher rate than ever before (Anderson et al., 2019).  The role 

and purpose of communication technologies can vary for individuals along with how they are 

being used and implement to support the needs of their users (Freeman et al., 2020; Rama et al., 

2001). Research in these areas is needed to help understand the types of communication 

technologies young and middle age adults are using and implementing to support meaningful 

connections. Furthermore, an understanding of the social technologies used by adults serves an 

important role in the development of interventions and development of community programs 

aimed at addressing the experience of loneliness.  

Translation of research focused on the application of communication technology is an 

important step towards real world resource development (Mois & Fortuna, 2020). Partnerships 

facilitated between researchers and practitioners can promote discussions surround the 

opportunities and challenges of technology facilitate communications (Sebastian et al., 2018). 

Furthermore, understanding the needs, challenges, and concerns of community members 

surrounding accessibility and application of technology can inform the development of 

technology platforms which are more attentive to user needs.  

Conclusion 

 This systematic review presents the current state of the literature related to the range of 

communication technologies being used and implemented through interventions to support social 

connectivity and address the experience of loneliness. Findings indicate that communication 

technologies hold the potential in helping facilitate social connections. Technology embodiment 
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functions presents an important role in how social connections are mediated through 

communication technology. However, there is limited understanding surrounding the application 

of higher level embodiment technologies in the lives of young and middle age adults (Bevilacqua 

et al., 2014; Casiddu et al., 2015). Future research should aim to capture the use and application 

of communication technologies to facilitate of social connections in the lives of individuals 

across the lifespan. Furthermore, research needs to consider how short- and long-term use of 

communication technologies impact humans’ sense of social connectivity as they transition 

across various phases of adulthood.  
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Appendix 1.1 Data Extraction Table 

Author Aim/ Research 
Questions 

Sample 
Demographics/Characteristics 

Key Findings 

(Lin et al., 
2020) 

● Examine the
relationship
between social
network sites use
patterns and
loneliness, as well
as the mechanisms
underlying the
association by
Investigating
mediating roles of
social support and
self-esteem. 

● 390 Participants
● Aged 17-22 (M = 19.39)
● 138/390 male and all used
SNS
● Undergraduate students
from a university in Xi'an
China

● SNS use to loneliness was negatively significant (β = −0.26, p
< 0.01)
● SNS use to social support and self-esteem was positively
significant
● Social support to loneliness was negatively, indirectly
significant (estimated indirect effect: –0.10, 95% CI: −0.18 ~
−0.05)
● Social support to self-esteem was positively significant.
Indirect SNS use to self-esteem (Estimated indirect effect: 0.11,
95% CI: 0.06 ~ 0.18)

(Lima et al., 
2017) Part 1 

● Study 1- This
study aimed to 
compare online and 
face-to-face 
friendship  
 associations with 
health, and to test 
the mediating role 
of social capital 
variables.  

● 350 Participants
● 48.3% of the sample was
under 46 years old (M= 46.4;
SD= 17.1). 
● 56% Male
● 21.2% had not completed
any school education, 20.3%
had completed primary
school education, 23.1% had
completed secondary
education, and 35.4% had a
university degree.
● More than half of the
participants (50.6%) were
married, 31.1% were
single,12% were divorced,
and 6.3%were widowed.
Only 21% lived alone.

STUDY 1 
● The introduction of Facebook and face-to-face friendship in the
regression analyses significantly increased explained variance of
health up to 32% (p < 0.01). However, this increase was only due
to the contribution of traditional forms of friendship, b D 0.15, p
< 0.01, as online friendship was not associated with health, b D
0.08, p D 0.242.
● The direct pathway between face-to-face friendship and health
was totally mediated by bonding and bridging social capital. For
the mediation of bonding, we found significant paths between
friendship and bonding, b D 0.18, t D 5.59, p < 0.001, and
between bonding and health, b D 0.39, t D 7.03, p < 0.001.
● No significant regression between Facebook friendship and
bonding, b D 0.07, t D 1.62, p D 0.108, although bonding
significantly predicted health, b D 0.35, t D 6.92, p < 0.001.
●The association between friendship and bridging, b D 0.10, t D
2.24, p D 0.026, and between bridging and health, b D 0.10, t D
2.13, p D 0.034, were both significant.
● The direct association between Facebook friends and health
once the mediators were included wasn’t significant, b D 0.03, t
D 0.84, p D 0.399.

(Lima et al., 
2017) Part 2 

● Study 2-
Replicate results of
study 1

●803 Participants
● Age, 49.7% of the sample
was under 46 years of age,
(M= 44.1; SD=15.6). 
● (50.2% male)
● Twelve-point eight percent
hadn’t completed any
education level,
27% had completed primary
education, 29% had
completed
secondary education, and
31.1% had a university
degree;
● 57.4% of the sample was
married, 29.9% was single,
10.9%
was divorced, and 1.8% was

widowed. Only 10% lived
alone.
● A large majority of the
participants (89.2%) had a
Facebook account.

● Almost all variables showed significant associations except
Facebook friends
● Direct effect of face-to-face to bonding (B=0.7, p< 0.001)
● Bonding and bridging positively and significantly related to
health (B=0.79, p< 0.001) and (B=0.17, p< 0.001)
● Facebook friends non-significant with bridging (B=-0.09) and
negative significant with bonding (-0.34, p< 0.01)

Author Aim/ Research 
Questions 

Sample
Demographics/Characteristics

Key Findings 
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(Neves et al., 
2017) 

● Feasibility of a
novel
communication
technology to
enhance social
connectedness
among older adults
in residential care. 
● Research
suggests that
technology can
create opportunities
for social
connectedness, 
helping alleviate
social isolation and
loneliness.

● 12 Participants
● Age range 74 to 95 years
old, (M=82.5)
● 4 Male, 8 Female
● Residents of a Canadian
retirement home
● Excluded those with
dementia or other disorders
that prevented them from
consenting. 

● 11/12 adopted the app, 2 participants had increased use of app
between mid to post deployment.
● Patterns of use were also reflected in study partners’ opinions
regarding the tool’s offerings. Combining adoption and use, we
derived four main stages of acceptability: introductory,
associative, autonomous, and integrative.
● 4/12 report daily use, 5/12 reported weekly, 2/12 occasional use
● 4/12 report high social connectedness
● 6/12 increased perceived interactions but not more meaningful

(Banbury et al., 
2016) 

● Examine
relationship
between changes in
social support
networks for older
people living in a
regional area
following
videoconference
groups

● 45 Participants
● Age (M=73; SD=7.2)
(M=73; SD=6.0) Age range
58–90 and 61–84
● Mean no. of
illnesses/medical conditions
(SD)*
4 (1.5) 4 (1.3) More than 4, n
(%) 31 (69) 17 (71) 
Less than 4, n (%) 13 (29) 7
(29)
● Gender, n (%)Female 25
(56) 12 (50) Male 20 (44) 12
(50)
31.2% low income
households. 
● Study situated in regional
town of Coffs Harbor in the
new South Wales, Australia.
● Participants recruited via
community events and health
professional referrals.

● Close family were important in helping participant manage
their conditions.
● As gaining experience in using videoconferencing, three
participants used videoconference with close family members,
finding the experience more satisfying than a telephone call.
● Partners were ranked third in the most important domain, pre- 
and post-intervention; Changes were observed for wider family,
with increases in domains both most important and less important
by 12% and 13% respectively, and absent from the least
important domain.
● Greater emotional support and connection between members
● Especially appreciated by housebound
● Mean number of network members increased from 5 to 7.1.

(Ye & Lin., 
2015) 

● Examination of
the effects of online
communications on
well-being, in
particular: Locus of
control, Loneliness,
Subjective well-
being, and
Preference for
online social
interaction.

● 260 Participants
● Age range: 18 to 24 years
old (M= 20.1; SD= 1.2).
● 84 Male, 176 Female
● Undergraduate students
from 4 different Chinese
universities were recruited for
the study.
● The majors represented
were the arts (n = 195),
sciences
(n = 40), and engineering (n =
25).
● Among the participants,
there were 167
freshman, 74 sophomores,
and 19 juniors;
● 142 lived in the
countryside, 
and 118 lived in the city.

● Significant negative correlations between POSI and Subjective
well-being scales, and significant positive correlations between
loneliness, locus of control and POSI scales.
● Negative between loneliness, locus of control and subjective
well-being scales, positive between loneliness and locus of
control.
● Positive relations among low well-being, loneliness, external
locus of control and POSI scale.

Author Aim/ Research 
Questions 

Sample
Demographics/Characteristics

Key Findings 
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(Zhou, 2018) ● Examine the 
pathways by 
which social 
networking sites  
can improve older 
people’s life 
satisfaction 

● 596 Participants  
● Male 48% (287), Female 
52% (309) 
● Age groups 55–64, 65–74 
and older than 75, accounted 
for 49% (290), 37% (220) 
and 14% (86) respectively.  
● Education levels middle 
school, high school, college, 
bachelor and postgraduate, 
accounted for 6% (34),29% 
(172), 37% (222), 26% (156) 
and 2% (12) respectively. 

● SNS use on loneliness (B- -0.32, T=-8.18), SNS use on self-
efficacy (B=0.37, T= 9.72), loneliness on life satisfaction (B=-
0.51, T=-15.59) and self-efficacy on life satisfaction (B=0.06, 
T=1.80) were significant 
● SNS use can extend older people's social networks and reduce 
loneliness to improve life satisfaction 
● The joint effects between social support and loneliness 
(b = 0.36, T value = 10.97) and self-efficacy (b = 0.11, 
T value = 3.40) were positive and significant.  
● Social support is high, negative effect of loneliness is lower and 
positive effect of self-efficacy is higher. 
● For older people, social support can alleviate the negative 
effect of loneliness, enhance the positive effect of self-efficacy 
and improve 
their life satisfaction. 

(Czaja et al., 
2016) 

● Gather rigorous 
evidence about the 
value of a specially 
designed computer 
system for older 
adults, the Personal 
Reminder 
Information and 
Social Management 
(PRISM) system, 
which included a 
software 
application and a 
robust support 
system with 
training and 
instructional 
support. 

● 300 Participants  
● Age M = 76.15, SD = 7.4, 
Range 65 to 98 years 
● Male 22%, Female 78% 
● 33% of the sample was 80 
years and older and 15% was 
85 and older.  
● Participants were ethnically 
diverse (46% non-White) 
● Participants were screened 
for living independently and 
at risk of social isolation  
● Not employed 
● Participants had minimal 
prior computer use 

● Across the study groups, at 6 months, there were decreases in 
perceived vulnerability (b = −0.48; p < .001; effect size = 0.45; 
95% CI = −0.64 to −0.32); social isolation (b = 0.79; p < .01; 
effect size = 0.20; 95% CI = 0.24–1.35); loneliness (b = −1.68; p 
< .01; effect size = 0.17; 95% CI = −2.73 to −0.63); and quality 
of life (b = −1.08; p < .01; effect size = 0.19; 95% CI = −1.78 to 
−0.38). 
● At 12 months, there were also decreases in perceived 
vulnerability (b = −0.41; p < .001; effect size = 0.38; 95% CI = 
−0.57 to −0.24); social isolation (b = 0.84; p < .01; effect size = 
0.21; 95% CI = 0.27–1.41); and loneliness (b = −2.50; p < .001; 
effect size = 0.25; 95% CI = −3.59 to−1.41).  
● Compared to binder group, PRISM has significantly greater 
decrease in loneliness ( b = 1.72, p < 0.04), and greater increase 
in perceived social support ( b = -1.96, p < 0.004). Trend showing 
greater decline in social isolation ( b = -0.66, p < 0.11)  
● Compared to binder group, PRISM had greater increases in 
computer comfort at 6 months (b = -1.68, p < 0.001) and 12 
months (b = -2.32, p< 0.001), greater increases in computer 
interest at 6 months ( b= -1.52, p < 0.001) and 12 months (b = -
0.99, p < 0.01), and greater increase in computer efficacy at 6 
months ( b= -1.29, p < 0.001) and 12 months (b = -0.94, p < 0.02) 
● There were also decreases in the SF-36 ratings of physical 
functioning (b = −3.91; p < .05; effect size = 0.14; 95% CI = 
−6.99 to −0.83), and limitations in emotional functioning (b = 
−6.89; p < .05; effect size = 0.19; 95% CI = −13.68 to −0.11) and 
increases in social support (b = 1.33; p < .01; effect size = 0.19; 
95% CI = 0.42–2.24) at 12 months but not 6 months.  
● PRISM said useful in daily life (82%), made life easier (80%), 
improved daily life (84%), accomplish tasks quickly (73%), easy 
to use (88%), easy to become skilled (80%). Email (85%) and 
internet (82%) more valuable 

(Szabo et al., 
2018) 

● Test the direct 
impact of online 
engagement for 
social, 
informational, and 
instrumental 
purposes on older 
adults' well-being 
via reducing 
loneliness and 
supporting social 
engagement  

● 1,165 Participants  
● 47.6% Male, 52.4% Female 
● Ages 60–77 (M = 68.22, 
SD = 4.42) 

● Engagement across social media consistent of three driving 
forces: social, instrumental, and informational.  
● Social use predicted a decrease in loneliness (β = −.073, p 
= .001) and an increase in the diversity of volunteering activities 
(β = .077, p = .001) but it was unrelated to the average time spent 
volunteering (β = −.010, not significant) 
● Informational use was associated with greater diversity of 
volunteering activities over time (β = .062, p = .008) but was 
unrelated to loneliness (β = −.022 not significant.) and average 
time spent volunteering (β = −.044, not significant.). 
● Instrumental use was not significantly associated with 
loneliness (β = −.009, not significant) or time spent volunteering 
(β = −.043, not significant). 
● Diversity of volunteering associated with increments in well-
being (B= 0.048, p= 0.032). loneliness predicted reduction in 
well-being (B=-0.004, not significant) 
● Average time spent volunteering did not significantly predict 
well-being (β = −.004, not significant; 

Author  Aim/ Research 
Questions  

Sample 
Demographics/Characteristics 

Key Findings   



93 

(Pittman & 
Reich, 2015) 

● Determine the
relationship
between use of
popular
social media
platforms and
feeling lonely.
Specifically, we
examine
the relationships
between loneliness
(as well as two
well-known
correlates,
happiness and
SWL) and both
text-based (Twitter
and
Yik Yak) and
image-based
(Instagram and
Snapchat) social
media
platforms. 

● 153 Participants
● Age (M) 22.55 (SD)3.32
● 63.6% Male, 36.0%
Female, 0.4% (preferred not
to disclose) from a large
university
in the northwestern United
States
● 163 Journalism majors and
90 business majors.

● Loneliness highest among zero image-based platforms
(M=3.47) followed by one image-based platform (M = 3.12),
then two image-based (M=2.54)
● Happiness lowest among zero image-based platforms (M=4.82)
followed by one image-based platform (M = 4.91), then two
image-based (M=5.28)
● SWL increased as function of number of image-based
platforms."

(Primack et al., 
2017) 

● Assess
associations
between SMU and
PSI in a nationally
representative
sample of U.S.
young adults. The
focus on young 
adults was
appropriate because
of the particular
increase
in SMU in this
population. 

● 1,787 US adults
● Age range 19-32 years old,
Age 19–23 (33.7%
Participants), 24-36 (24.8%
Participants, and 27-32
(41.6% Participants). 
●49.7 Male, 50.3% Female
● 57.5% White,13.0%
African American, 20.6%
Hispanic, and 8.9%
Biracial/Multiracial or other.
● Of these, slightly more than
half (55.6%) were in a
committed relationship and
approximately a third
(35.6%) reported living with
a
significant other. 
● Nationally representative of
US population

● 42% low PSI, 31% medium PSI, 27% high PSI
● Median SMU was 61 mins per day. Median social media site
visits per week was 30.
● Those who used SM > 121 mins/day had double the odds for
increased PSI (OR=2.0).
● Those who visited >58 times/week had triple the odds of
increased PSI
● Participants in highest quartile of time of SMU had
significantly greater odds of increased PSI

(Thomas et al., 
2019) 

● Predict loneliness
in first
year university
students, assessing
early university
experiences,
psychological, and
behavioral
constructs, and
considering how
these
are manifested
within a digital
context for
relationship
building and
maintenance.
● What factors
predict loneliness in
first year university
students?

● 510 Participants
● Age 18–24 (476
Participants), 25-34 (24
Participants, and 35 (10
Participants).
● 200 Male, 310 Female.
● The majority of our
participants (402) were
surveyed 6–7 months after
they started university

● Maintained Social Capital, Bridging Social Capital, Bonding
Social Capital played a mediating role in Social information
seeking and feeling of loneliness.

Author Aim/ Research
Questions

Sample 
Demographics/Characteristics 

Key Findings 
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(Lin et al., 
2020) 

● Examine the 
relationship 
between social 
network sites use 
patterns and 
loneliness, as well 
as the mechanisms 
underlying the 
association by 
Investigating 
mediating roles of 
social support and 
self-esteem.  

● 390 Participants   
● Aged 17-22 (M = 19.39)  
● 138 Male, 25 Female  
● Undergraduate students 
from a university in Xi'an 
China 

● SNS use to loneliness was negatively significant (β = −0.26, p 
< 0.01) 
● SNS use to social support and self-esteem was positively 
significant  
● Social support to loneliness was negatively, indirectly 
significant (estimated indirect effect: –0.10, 95% CI: −0.18 ~ 
−0.05) 
● Social support to self-esteem was positively significant. 
Indirect SNS use to self-esteem (Estimated indirect effect: 0.11, 
95% CI: 0.06 ~ 0.18) 

(Zamir et al., 
2018) 

● Identify the 
barriers to and 
facilitators of 
implementing 
video-calls 
for older people in 
care environments. 

● 8 Participants  
● Adult’s age 60+ 
● Residents, patients and 
family members. 
● 7 care homes and 1 hospital 
recruited- 4 care homes 
implemented intervention. 

● Positive reactions to the technology  
● Appearance of device caused confusion and anxiety 
● Various internet issues 
● Lack of confidence in technology 
● Issues on determining timing for families to call and residents 
to be up for conversation.  
● Extremely beneficial for hearing impaired resident as she could 
see her family 
● Participants saw SoW as an opportunity to connect with family 
members and more distance relatives  
5 barriers found 
● Staff turnover 
● Risk averseness 
● The SoW design 
● Lack of family commitment 
● Staff attitudes toward technology 

Author  Aim/ Research 
Questions  

Sample 
Demographics/Characteristics 

Key Findings   

(Bruggencate et 
al., 2018) 

● How do older 
adults at risk of 
being lonely or 
socially isolated 
meet their 
social needs? 
● What are the 
social needs of 
older adults at risk 
of being lonely or 
socially 
isolated? 
● What do older 
adults at risk of 
being lonely or 
socially isolated do 
in order 
to meet these 
needs? 
● Which 
possibilities and 
barriers do they 
experience in 
meeting their 

● 19 Participants 
● 75 to 94 years (M=82).  
● 8 Male, 11 Female 
● Fourteen of the participants 
lived alone; all of them were 
widowed. Five of the 
participants lived with a 
partner. 
● Participants were at risk of 
social isolation and/or 
loneliness  
● Medium-sized town in the 
south of the Netherlands  

● Most participants experienced moderate loneliness, Scores 
higher for emotional loneliness than social loneliness, social 
relationships play a important role in how participants experience 
loneliness.  
● Relationships other than family are important. Human animal 
bond plays a important role in meeting need for affection and 
love. Participants noted importance of independence and 
autonomy.  
● Connectedness is also related to relationships in the 
community. Life and personality traits impact one’s sense of 
connectedness " individuals who report feeling positive" tend to 
report feeling independent and cheerful across various life 
experiences.   
● BARIERS- inability to participate in voluntary activities, 
community activities, hobbies, share values and ideas, lack of 
physical resources, lack of public transportation, lack of family 
visits.  
● TECHNOLOGY- all participants were familiar with tech; most 
participants use a phone. None of the participants own a 
smartphone. Tablet was used by 3 participants to read. six 
participants use email. Two participants use it to play bridge 
online. more than half do not use any form of social technology. 
Individuals who use social tech are enthusiastic. 
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social needs? 
● What is the role 
of social 
technology in 
meeting these 
needs? 

● BARRIERS TO ADOPTION- Perceived usefulness, cost, 
concerned about overuse, privacy, misuse,  

(Hu, 2009) ● RQ1: Will social 
Internet use 
alleviate people’s 
loneliness 
mood?  
● RQ2: For 
individuals with 
high trait 
loneliness, will 
nonsocial 
activities more 
effectively reduce 
loneliness mood 
than 
will social 
activities? 
● RQ3: For 
individuals with 
low trait loneliness, 
will social activities 
more effectively 
reduce loneliness 
mood than will 
nonsocial 
activities?  
● RQ4: For 
individuals with 
high trait 
loneliness, will 
computer- 
mediated social 
interaction more 
effectively reduces 
loneliness 
mood than will 
face-to-face social 
interactions? 
● RQ5: For 
individuals with 
low trait loneliness, 
will face-to face 
social interaction 
more effectively 
reduces loneliness 
mood 
than will computer-
mediated 
interactions? 

● 234 Participants  
● Age range 18-37 years old 
(M=21.5)  
● 36% Male, 64%Female  
● Recruited from a large 
midwestern university 

● Change in loneliness greater for computer-mediated 
communication for those with high trait loneliness  
● No significant difference between mood loneliness change in 
computer mediated and control (F(2,88)=2.32, p>0.05) 
● No significant difference in mood loneliness change between 
social and nonsocial activities. High trait (F(1,57)=0.00, p>0.05), 
low trait (F(1,51)=0.33, p>0.05) 
● No significant difference of mood loneliness change between 
face-to-face and computer communication for low trait loneliness 
(F(1,28) =0.02, p>0.05) 
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CHAPTER 3 

UNDERSTANDING THE RELATIONSHIP BETWEEN COMMUNICATION 

TECHNOLOGIES AND PERCEIVED LONELINESS  

Mois G., K.G. Emerson, T.R. Washington, & J.M. Beer.  To be submitted to the Journal of 

Gerontology 
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Abstract 

Background: The rapid growth in the experience of loneliness across the lifespan is 

raising many concerns surrounding the wellbeing of adults across all ages. Developing and 

leveraging existing tools and resources is crucial in combating this emerging health crisis. Over 

the past two decades the evolvement of communication technologies has presented a promising 

potential in helping social connectivity, especially when face-to-face communication is not 

possible. Understanding the role of communication technologies in facilitating meaningful social 

connections in helping address the experience of loneliness. Objective: The purpose of this 

research is to understand the factors contributing the experience of the multiple dimensions of 

loneliness, the use of communication technologies, and the characteristics associate with interest 

in the adoption of embodied telepresence technology. Method: The data for this study was 

collected using a Qualtrics survey which was distributed via Amazon Mechanical Turk (Amazon 

Mturk) Human Intelligence Tasks (HIT). The participants recruited for this study were adults 

across the lifespan constituting a total sample size of 384 participants.  Multivariate regression 

and logistics regression analysis examined the experience of loneliness across the lifespan, use of 

communication technologies, and interest in adopting existing and emerging telepresence 

technologies Results: Communication technologies hold an important role in the addressing 

multiple dimensions of loneliness. Telepresence embodiment can be a meaningful component in 

the level of social connections achieved across technology mediated communication. 

Conclusion: Communication technologies is an important resources which should be carefully 

considered and leverage to facilitate and improve social connectivity across the lifespan. 

INDEX WORDS:  Gerontechnology, Telepresence, Embodiment, Loneliness, Social 
Connectivity, Lifespan, Older adults 
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Introduction 

In the United States two out of five adults report feelings of loneliness (Cigna U.S. 

Loneliness Index, 2018). Loneliness is most widely defined as the difference between actual 

social relationship and what one desires (Hawkley & Cacioppo, 2010; Marangoni & Ickes, 

1989). Across the lifespan, the experience of loneliness has been attributed to a range of 

physiological, psychological, and social factors often linked to the developmental stages one 

experiences across various phases of adulthood (Qualter et al., 2015).  The experience of 

loneliness can not necessarily be linked to a single factor or individual attributes and can vary in 

how individuals experience it during adulthood. Some of the common correlates include absence 

of meaningful social connections, social isolations, health (physiological, psychological, 

cognitive), personality characteristics, life events, and living circumstances (Adamczyk & 

Segrin, n.d.; Cacioppo et al., 2002, 2002; Child & Lawton, 2019; Gerst-Emerson & 

Jayawardhana, 2015; Gierveld, 1998; Hawkley & Cacioppo, 2010; Qualter et al., 2015; Weiss, 

1973).  However, loneliness is also a multidimensional phenomenon which has social and 

emotional dimensions (de Jong-Gierveld & Kamphuls, 1985; Gierveld, 1998; Weiss, 1973).  

The experience of social loneliness has been connected to gaps in ones’ social network, 

lack of meaningful connections, and feeling of not belonging(Dahlberg & McKee, 2014; Salimi, 

2011; Weiss, 1973). Emotional loneliness has been attributed to the absence of attachment 

figures and an inability to develop a connection with someone whom can be trusted or be open 

with (Dykstra & Fokkema, 2007; Weiss, 1973). The factors which contribute to the experience 

across these dimensions have been scarcely studies with a wide range of factors attributed across 

the two dimensions (DiTommaso & Spinner, 1997; Dykstra & Fokkema, 2007; Holmén et al., 

2000; Salimi, 2011; Weiss, 1973). The lack of research in this area presents challenges in being 
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able to understand how these two dimensions impact the experience of loneliness across the 

lifespan. However, across the current body of literature there seems to be a consensus concerning 

the important of meaningful social connectedness in addressing the two dimensions of loneliness 

(Ortiz-Ospina & Roser, 2020).  

Importance of Social Connectivity 

Social connectedness is defined as caring about others and feeling cared about by others 

and feeling of belonging to a group or community; in essence, it is a subjective evaluation of the 

extent to which one has meaningful, close, and constructive relationships with others (O’Rourke 

& Sidani, 2017a, 2017b).  Identifying meaningful ways to support social connectivity can help 

alleviate the experience of loneliness. Individuals who report feeling socially connected across 

the lifespan are often more engaged with their community and report lower rates of loneliness 

(McLoughlin et al., 2018; Ortiz-Ospina & Roser, 2020). Facilitating social connectivity and the 

creation of resources and tools capable of supporting individuals needs and wants can help cater 

to the diverse set factors (e.g., personal health, living arrangement, location of household: urban 

vs rural, personal relationships) impacting the experience of loneliness(Ortiz-Ospina & Roser, 

2020). More specifically, when thinking about the experience of loneliness across the lifespan, 

consideration of the diverse set of needs and preferences individuals have to communicate to 

maintain, facilitate, and create social connections.  

Technology-facilitated communication across embodiment 

Over the past two decades the evolvement of communication technologies has presented 

new opportunities in facilitating connection and enabled individuals to stay connected, especially 

when face-to-face communication is not possible. Communication mediated through technology 

allows individuals to remotely connect through text, voice, video, and even locomotion. Some 
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examples of communication technologies include Smartphones, tablets, social media (Facebook, 

twitter, LinkedIn, Pinterest, google+, Instagram, etc.), smart displays (Google Nest Hub, 

Amazon Echo Show), smart displays with limited locomotion (Kubi, Facebook Portal+), and 

telepresence robots (Toyota T-TR1, Ohmni Teleperesence Robot) to name a few. 

The capabilities and functions of these technologies range in the ability to support social 

connection facilitate communication which mimics that which can be achieved face to face. The 

functions of technologies can range widely and provide the ability to connect people all over the 

world through both hardware and software.  These functions contribute to the level of 

embodiment users can achieve through the technology mediated communication. For example, 

online social networks provide platforms for individuals to connect, share information, and 

communicate with individuals that share similar interest and hobbies (Heidemann et al., 2012). 

Individuals can chat, share images, videos, play videogames, and engage with friends, family, 

and individuals that share common interests (Antoci et al., 2012). More advanced 

communication applications and hardware such as video conferencing software, smart displays, 

telepresence technologies with limited mobility, and telepresence robots represent a range of 

higher-level technology embodiment. These technologies  can provide users with the ability to 

engage in synchronous communication that allows the transfer for verbal, nonverbal, and 

paraverbal messages (Moyle et al., 2020; Zouinar & Velkovska, 2017).  

 The use of communication technologies to facilitate opportunities for meaningful social 

connections can help aid to address the resource gap needed to support meaningful social 

connections. More specifically, the emergence of technologies which give the user an ability to 

connect with others, replicating the experiences one may have in a face-to-face interaction 

presents a step towards creating, connecting, and supporting meaningful social connections. The 
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sense of connection which can be achieved though technology mediated communication is often 

described as embodiment (Casiddu et al., 2015; Choi & Kwak, 2016). Communication 

technologies can include features such as voice, video, and locomotion, impacting the sense of 

presence which can be achieved between the sender and receiver of messages. The sense of 

embodiment achieved through communication technologies can be thought about as a 

continuum, representing levels depending on the set of features provided by the technology being 

used (Haans & IJsselsteijn, 2012; Mois & Beer, 2020). Although  

Current Study  

 The first aim of this study is to investigate the factors which contribute to the experience 

of loneliness across the lifespan. Prior research which investigated these factors have looked 

primarily at the experiences of older adults  (Dahlberg & McKee, 2014; Dykstra & Fokkema, 

2007; Holmén et al., 2000; Wolfers et al., 2021). The studies have linked social loneliness to 

factors such as low wellbeing, income, connectedness with family and friends, activity, social 

capital, and gender (Dahlberg & McKee, 2014; Wolfers et al., 2021). Emotional loneliness was 

correlated with relationship status (e.g. divorced, widowed),  companionship, wellbeing, income, 

and emotional support (Dahlberg & McKee, 2014). Across these studies there seems to be little 

consensus across the two dimensions. Furthermore, although there has been prior studies which 

have looked at the experience of loneliness across the lifespan (Nicolaisen & Thorsen, 2017; 

Qualter et al., 2015), there are no studies which identified factors related to the 

multidimensionality of loneliness.  

 Communication technology has been identified across literature as potential tool in 

helping facilitate social connectivity and enhance the ability for be more connected when in 

person communication is not possible. Prior research has predominantly focus on the use of 
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communication technology by young  (Aalbers et al., 2019; D. Ahn & Shin, 2013; J. Ahn, 2014; 

Antoci et al., 2012; Barry et al., 2017) and older adults (Aarts, 2018; Bevilacqua et al., 2014; 

Boissy et al., 2007; Casiddu et al., 2015; Yoshida & Tanaka, 2018; Zouinar & Velkovska, 

2017) . However limited attention has been placed on the use behaviors of middle age adults to 

engage and facilitate meaningful relationships. Furthermore, the types of communication 

technologies previous work has predominantly focused on social media, video-conferencing, and 

telepresence. Current research provides a limited perspective on the types of technologies young 

adults, middle age adults, and older adults use to communicate with those with whom they have 

meaningful relationships. The second aim of this research is to investigate the relationship 

between use of communication technologies and the experience of overall loneliness, emotional 

loneliness, and quality of life.  

The third aim of our research is to investigate the characteristics of adults across the 

lifespan interest to adopt telepresence technologies with various level of embodiment. Prior 

research has identified the potential benefits of embodiment of improved sense of presence 

achieved through technology mediated communication. However, the majority of research 

conducted in this area have been predominately focused on the use of these technologies by older 

adults (Boissy et al., 2007, 2007; Casiddu et al., 2015; Yoshida & Tanaka, 2018), office setting 

(Beno, 2018; Kuzuoka et al., 2018; Savela et al., 2018; Tsui et al., 2011), healthcare (Koceski & 

Koceska, 2016; Wang et al., 2021), and classroom (Cha et al., 2017; Newhart, 2014; Zhang et 

al., 2019). Findings across these studies have been promising, indicating high acceptance rates 

and users often reporting a stronger sense of connectedness when communicating across these 

platforms. However, across the current literature there is limited understanding surrounding how 

adults across the lifespan may be interested in adopting and individual characteristics which may 
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contribute to users’ interest to adopt telepresence technologies across the continuum of 

telepresence embodiment. Through this research I aimed to answer the following research 

questions: 

1. What are the individual and demographic characteristics contributing to the experience of

loneliness across various phases of adulthood?

2. What are the types of technologies individuals adopt across the lifespan in helping engage in

communication?

3. What are the types of technologies individuals across various phases of adulthood interested

in adopting to help support maintenance of meaningful social connections?

Methods 

The aim of this exploratory study was twofold.  First, to understand the experience of 

loneliness across the lifespan, particularly the technologies which adults leverage to 

communicate.  Second, to gauge user interest in adopting existing and emerging telepresence 

technologies to engage in social connections.  

Participants  

The data for this study was collected using a Qualtrics survey which was distributed via 

Amazon Mechanical Turk (Amazon Mturk) Human Intelligence Tasks (HIT). The participants 

recruited for this study included young adults (age 18-35) n=121, middle age adulthood (age 35-

65) n=182, and older adults (age 65+) n=81, constituting a total sample size of 384 participants.

I recruited 177 males, 200 females, 2 participant identified as non-binary/non-conforming, and 

3participant identified as other. A full overview of the participant demographics is provided in 

table 3.1. All participants in this study lived in the United States and were registered as Amazon 

Mturk workers.  
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Table 3.1 Participant Demographics 

Demographics Quant (N=384) 
Gender Freq Percent 

Male 177 46.34 
Female 200 52.36 

Gender Non-Conforming 2 .52 
Other 3 .79 

Age 
18-34 121 31.51 
36-64 182 47.40 

65+ 81 21.09 
Race 

White/Caucasian 310 80.73 
Asian 27 7.03 

Black/African American 29 7.55 
Native America/Alaskan Native 4 1.04 

More than one race/ethnicity 7 1.82 
Other 7 1.82 

Education 
Less than high school graduate 4 1.04 

High school graduate/GED 48 12.50 
Vocational Training 13 3.39 

Associate's degree 41 10.68 
Some or in-progress college 151 39.32 
Bachelor's degree (BA, BS) 74 19.27 

Master's degree (or other post-graduate training) 12 3.13 
Doctoral Degree (PhD, MD, EdD, DDS, JD, etc.) 2 .52 

Do not wish to answer 39 10.16 
Marital Status 

Single 124 32.29 
Married/Co-habitation/Partnered 188 48.96 

Divorced 4 1.04 
Widowed 53 13.80 

Other 14 3.65 
Do not wish to answer 1 .26 

Housing Type 
Single family home 241 62.76 

Town home 30 7.81 
Apartment or Condominium 97 25.26 

Assisted Living residence 2 .52 
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Other 12 3.13 
Do not wish to answer 2 .52 

County Type 
Urban 72 18.75 

Suburban 196 51.04 
Rural 110 29.65 
Other 6 1.56 

Survey Design 

I facilitated a 71-item survey via a Qualtrics link which was embedded in the Mturk HIT. 

The information collected in this survey included demographics, health questions, technology 

use, overview of various telepresence technologies (e.g., video conferencing software, smart 

display, telepresence technologies with limited mobility, and telepresence technologies with full 

mobility), changes in technology use and relationships during COVID-19, and 3 previously 

published measures to asses participants personality type, social connectivity, and quality of life: 

Ten Item Personality Inventory (Nunes et al., 2018),  deJong Loneliness Scale (de Jong-

Gierveld, 1987), and The Quality of Life Scale (Burckhardt & Anderson, 2003). Scales items can 

be found in Appendix (3.1).  

Dependent Variables   

Loneliness measure. The de Jong loneliness scale was used to assess the participants 

sense of loneliness. This scale differs from other loneliness scales as it provides a measurement 

of the multidimensional nature of loneliness, including ones sense of social and emotional 

loneliness, along with a total score which provides a composite score resembling other loneliness 

scales, providing a overall loneliness score. The scale included items such as “There is always 

someone I can talk to about my day-to-day problems”.  Participants were asked to report the 

frequency of the experiences. Cronchbach’s alpha for the scale is between (α = 0.70 - 0.76). 
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Quality of Life Measure. The Quality-of-Life Scale was used to measure participants 

quality of life. The scale includes items such related to material and physical wellbeing, 

relationships with other people, social, community, and civic activities, personal development, 

and recreation (Burckhardt & Anderson, 2003).  Participants were asked to report their 

satisfaction across the various items using a 7 item Likert like scale. Cronbach’s alpha for the 

scale was between α = .82 to .92. 

Telepresence technologies. Participants were presented with a set of slides which 

presented them with four types of telepresence technologies. These technologies include video 

conferencing software, telepresence hardware (e.g., smart displays), telepresence hardware with 

limited mobility (e.g., smart displays with the ability to pan and tilt), and telepresence 

technologies with full mobility. To measure participants perception of these technologies I 

utilized items from the TAM-3 questionnaire (Lai, 2017; Venkatesh & Bala, 2008) which helped 

give insights pertaining to participants perceived ease of use, perceived usefulness, and intention 

to use. Items included in the instrument included the following “Using telepresence hardware 

with full mobility would improve my performance”, “Learning to operate telepresence hardware 

with full mobility would be easy”. Participants were asked to respond to these items by reporting 

their agreement to the statement, answer choice included the following “strongly agree”, “agree”, 

“somewhat agree”, “neither agree nor disagree”, “somewhat disagree”, “disagree”, and “strongly 

disagree”.  Cronbach’s alpha for intention to adopt is α = .91 

Independent Variables 

Personality type measure. To measure participants personality type I used the Ten-Item 

Personality Type Inventory which provides a brief assessment of the participants measure of 

extraversion, agreeableness, conscientiousness, and emotional stability. Items are rated on a scale 
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of one through 7 ranging from strongly disagree to strongly agree (Nunes et al., 2018). Example 

of items included in the scale include “I see myself as: extraverted, enthusiastic; critical“, 

Cronbach’s alpha for the scale was (α = 0.40–0.68). 

Participant’s health. To measure participants perceived personal health I asked four 

questions which were part of the HINTS5 questionnaire (Survey Instruments | HINTS, n.d.). 

These questions focused on general health, health satisfaction, and challenges pertaining to 

health. Some examples of the questions asked included: “In general, would you say your health 

is…”, “Compared to other people your own age, would you say your health is...”, “How satisfied 

are you with your present health?”, “How often do health problems stand in the way of your 

doing the things you want to do?”. Answer choices include poor, fair, good, very good, and 

excellent.  

Technology use. Participant’s communication technology use was captured using a 

custom survey, organizing a series of questions listing various types of communication 

technologies. The technologies which participants were asked about included answering 

machine, fax, home phone, video call (e.g., Zoom, Skype, Google Hangout), social media (e.g., 

Instagram, Facebook), communication applications (e.g., GroupMe, Viber, WhatsAPP, WeChat), 

online bloggs/forums (e.g., reddit, personal blogg), tablet (e.g., IPad, Samsung Tab), computer 

(e.g., desktop, laptop), smart display (e.g., Amazon EchoShow, Google Nest Hub), pan and tilt 

smart displays (e.g., Facebook Portal+, Kubi), and telepresence robots (e.g., BeamPro Robot, 

Double 3 Robot). Participants were asked to report the frequency of use across these 

technologies, the answer choices included the following: “not sure what it is”, “not used”, “used 

once”, “used occasionally”, and “used frequently”.  

Analytic Strategy 
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Data analysis was conducted using STATA, Version (StataCorp, 2021). The analysis 

began with a review of the data for missingness and variable distribution. The data was than 

analyzed at a bivariate level using crosstabulation. Following bivariate analysis, the data was 

analyzed using four multiple regression models, models examined relationships across total 

loneliness, social loneliness, emotional loneliness, and quality of life, including the types of 

technologies participants used to engage in communication. Five logistic regression models were 

run to overview the characteristic of participants interested in adopting telepresence technologies 

across various levels of embodiment and how the experience of loneliness impacted interest to 

adopt these technologies, when controlling for sociodemographic measure and various 

personality types.   

Results 

The outcome of interest was to understand the experience of loneliness across various 

phases of adulthood. I was particularly interested in how individuals use technology, and how 

it’s use may impact individuals’ sense of social connectivity. Furthermore, we examined the 

characteristics of individuals who are interested in the adoption of telepresence technologies with 

the aim to facilitate social connectivity. The purpose of this analysis is to better understand the 

characteristics which may influence the experience of loneliness, and the overall impact on 

adult’s quality of life.  

This research implemented provides four multilinear regression model, that give an 

overview of the association between participants experience of social loneliness, emotional 

loneliness, total loneliness, and overall quality of life. To help us better understand the interest of 

the participants to adopt various types of telepresence technologies, across various levels of 

embodiment, four binomial logistic regression models are reported. These models provide odd 
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rations, pertaining to the relationship between the reported independent variables and participants 

interest in adopting telepresence, standalone telepresence technologies (e.g., smart displays), 

standalone telepresence technologies with limited mobility (e.g., pan and tilt smart displays), and 

telepresence technologies with full mobility (e.g., telepresence robot).  

Participant Characteristics and Bivariate Analysis 

Prior to running the full models, the data were tested for assumption at the univariate, 

bivariate, and multivariate levels. The data set was made up of 384 observations which meets the 

assumption for a large sample. Upon inspection across the included variables, the assumption for 

missingness was met, with total missingness well below the 10% threshold.   

The primary stage of analysis was conducted using contingency table and Pearson’s chi-

square tests of independence were calculated across the independent variables included in the 

four multilinear regression models.  Table 3.2 provides a complete overview of the distribution 

across age for the various independent variables included in the multilinear regression models. 

This table includes the distribution of lonely and not lonely participants.  Bivariate results 

indicate participants who were young adults, divorced or widowed, and experienced poor health 

were more likely to report higher rates of overall loneliness.  

Table 3.2 Overview of study participants by age and experience of loneliness (N=384)  

 

Young 
Adults  

Middle 
Age 

Adults  

Older 
Adults 

Not 
Lonely  Lonely  

Overall Loneliness 
Chi2  

χ2(df), p 
Gender       0.46 0.49 

Male  70 74 33 57 117   

Female  49 104 47 59 141   

Race      2.24 0.52 
White /Caucasian 85 152 73 98 210   

Asian 16 9 2 5 22   

Black /African American 15 9 5 8 19   

Other 5 12 1 6 11   

Age      19.06 0.01 
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Young Adults ** ** ** 26 94 
Middle Age Adults ** ** ** 54 125 

Older Adults ** ** ** 37 43 
Income 1.16 0.76 

Less than  $25,000 12 33 8 14 38 
$25,000 - $49,999 31 45 31 36 105 
$50,000 - $74,999 29 41 19 27 88 

$75,000 -$100,000+ 44 57 21 35 121 
Marital Status  8.45 0.02 

Single 65 46 13 26 97 
Married/Co-

habitation/Partnered 55 92 41 67 117 
Divorced/Widowed 1 40 26 23 44 

Personal Health 8.07 0.02 
Poor-Fair 18 44 12 15 57 

Good 40 62 27 35 94 
Very Good- Excellent 63 75 42 67 111 

County Type 0.38 0.83 
Urban 21 40 11 23 48 

Suburban 58 92 46 62 130 
Rural 42 46 22 32 78 

Personality Type 
Extraversion ** ** ** ** ** 18.28 0.11 

Agreeableness ** ** ** ** ** 33.83 0.01 
Conscientiousness ** ** ** ** ** 25.53 0.01 

Emotional Stability ** ** ** ** ** 20.96 0.03 
Openness ** ** ** ** ** 20.36 0.04 

Quality of Life ** ** ** ** ** 125.34 0.01 

Contingency tables and Pearson’s chi-square tests of independence were calculated 

across the various independent variables included in the four bivariate linear regression models, 

please see Table 3.3.  Bivariate results indicate those who were interested in adopting 

telepresence technologies were more likely than those who were not interested in adopting to 

have a higher level of education, a larger income, and less likely to be single. Participants who 

were interested in adopting telepresence hardware (e.g., smart displays) were less likely to be 
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single, and more likely to reside in a rural or suburban area. Those who were interested in 

adopting telepresence technologies with limited mobility (e.g., Facebook Portal+, Kubi) were 

more likely to have a higher level of education, less likely to be single, and more likely to reside 

in an area that was described as suburban or rural. Participants who were interested in adopting 

telepresence hardware with full mobility (e.g., Toyota T-TR1, Ohmni Telepresence Robot)  were 

more likely to have a higher income and report higher rates of emotional loneliness.  

Table 3.3 Bivariate Analysis of Logistic Regression Independent Variables  
Variables Telepresence Telepresence 

Hardware 
Telepresence 

Hardware with 
limited mobility 

Telepresence 
Hardware with 
full mobility 

χ2(df) p χ2(df) p χ2(df) p χ2(df) p 

Gender  9.00 0.06 5.2 0.27 0.46 0.5 0.55 0.46 
Race  3.53 0.32 5.53 0.14 0.89 0.83 2.16 0.54 
Age 2.95 0.23 5.2 0.27 1.08 0.58 3.52 0.19 
Education  7.56 0.05 1.73 0.19 8.71 0.03 7.53 0.11 
Income  8.95 0.03 2.62 0.45 4.15 0.24 8.05 0.05 
Marital Status  22.17 0.01 9.43 0.01 6.94 0.03 2.28 0.32 
Personal Health  1.59 0.45 2.06 0.36 2.54 0.28 4.80 0.09 
County Type  3.64 0.16 7.24 0.03 9.01 0.01 5.66 0.06 
Social Loneliness  9.92 0.08 8.17 0.15 4.69 0.45 5.28 0.38 
Emotional Loneliness 0.60 0.99 7.41 0.29 9.23 0.16 13.74 0.03 
Total Loneliness 9.66 0.56 10.31 0.50 12.02 0.36 14.21 0.22 
Quality of Life  65.57 0.42 77.93 0.10 59.26 0.61 64.11 0.44 

Multivariate Models – Relationship of Technology Use Across the Lifespan and Total 

Loneliness, Social Loneliness, Emotional Loneliness, and Quality of Life  

The experience of loneliness, social loneliness, and emotional loneliness was 

significantly correlated with participants age, marital status, health, household size, and 

communication technology use. Overall loneliness was significantly correlated with the use of 

social media (Coef. = -.14, SE=.06, p<.05) and personal computer (Coef. = -.22, SE=.08 p<.05), 

indicating that usurers of social media and personal computer were more likely to report lower 

rates of overall loneliness. The second model indicates that the experience of social loneliness is 



 

 

112 

correlated to the use of social media (Coef. = -.68, SE=.24 p<.05), indicating that social media 

users were more likely to report lower rates of social loneliness. The third model ran indicates 

that the experience of emotional loneliness was correlated to the use communication applications 

(Coef. = -.70, SE=.34 p<.05), online forum/blogs (Coef. = -.56, SE=.28 p<.05), and personal 

computer (Coef. = -1.20, SE=.37 p<.05), indicating that users of these technologies were more 

likely to report lower rates of emotional loneliness. The fourth multilinear regression model 

indicates that participants quality of life was significantly correlated with the use personal 

computers (Coef. = -4.46, SE=2.28 p<.05) and telepresence hardware (e.g., smart displays) 

(Coef. = -4.52, SE=2.19 p<.05), indicating that those who used these technologies were more 

likely to report lower rates of quality of life. Table 3.4 presents the four multilinear regression 

models.  

Logistic Regression Models Predict the Intent to Adopt Telepresence Technologies  

 The intent to adopt telepresence technologies from low embodiment (Videoconferencing) 

to high embodiment (Telepresence Robot) are summarized in Table 3.5. Participants who 

divorced were divorced or widowed were 4 times more likely to have an intent to adopt 

telepresence software (OR=4.12, p<.05). Participants who earned between 50k -75k dollars 

(OR=3.19, p<.05) were 3 times more likely to adopt telepresence than those earning less than 

25k; those who earned more than 75k dollars (OR=2.57, p<.05) were 2.5 times more likely to 

have the intent to adopt telepresence software. However, participants who earned between 25-

49k dollars (OR= .34, p<.05) and 75k dollars (OR=.42, p<.05) had lower odds of having an 

intent to adopt telepresence technologies with limited mobility than those whom earned less than 

25k dollars. Participants who reported residing in a rural area (OR=2.20, p<.05) were 2 times 

more likely to intend on adopting telepresence software to engage in meaningful relationships 
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than those who resided in an urban area. Participants’ personality characteristics were correlated 

to their intention to adopt telepresence software. Participants who reported being more 

extraverted (OR=.87, p<.05) had lower odds of having an intent to adopt telepresence software. 

However, participants who score higher on agreeableness (OR=1.25, p<.05) were 1.2 times more 

likely of having an intent to adopt telepresence technologies.  Interest to adopt standalone 

telepresence technologies such as smart displays was correlated with emotional loneliness and 

overall quality of life. Participants who were reported higher rates of emotional loneliness 

(OR=1.20, p<.05) were 1.2 times more likely of intending to adopt telepresence hardware. 

Participants who reported a reported lower quality of life (OR=.97, p<.05) had lower odds of 

being interested in adopting telepresence hardware.   
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Table 3.4 Multilinear Regression Models 

Total Loneliness Social Loneliness Emotional Loneliness Quality of Life 

Coef. SE t CI Coef. SE t CI Coef. SE t CI Coef. SE t CI 

Age  

Middle Age Adults  -0.06 0.06 -0.87 -0.18 0.07 0.30 0.27 1.11 -0.23 0.82 -0.88 0.31 *-2.87 -1.48 -0.28 -2.12 1.86 -1.14 -5.78 1.54 

Older Adults  -0.19 0.08 *-2.4 -0.35 -0.03 -0.60 0.33 -1.81 -1.25 0.05 -1.19 0.38 *-3.13 -1.94 -0.44 -8.86 2.32 *-3.82 -13.42 -4.29

Young Adults  

Gender  0.04 0.05 0.69 -0.06 0.14 -0.10 0.21 -0.48 -0.52 0.31 0.27 0.24 1.12 -0.21 0.75 1.11 1.47 0.75 -1.79 4.00 

Race 

Asian -0.01 0.09 -0.11 -0.20 0.18 -0.25 0.39 -0.63 -1.02 0.53 0.05 0.45 0.10 -0.84 0.93 4.54 2.75 1.65 -0.87 9.96 

Black /African 
American 

-0.01 0.10 -0.10 -0.21 0.19 0.16 0.42 0.38 -0.66 0.98 -0.29 0.48 -0.60 -1.22 0.65 -3.57 2.91 -1.23 -9.29 2.14 

Other 0.05 0.12 0.39 -0.20 0.29 0.57 0.52 1.10 -0.45 1.59 0.53 0.59 0.89 -0.64 1.70 7.00 3.62 *1.93 -0.12 14.11 

White/Caucasian 

Marital Status 

Married/Co-
habitation/Partnered 

-0.19 0.07 *-2.74 -0.32 -0.05 -1.02 0.29 *-3.58 -1.58 -0.46 -0.37 0.33 -1.12 -1.01 0.28 -2.96 2.00 -1.48 -6.89 0.97 

Divorced/Widowed -0.02 0.08 -0.25 -0.18 0.14 -0.31 0.33 -0.92 -0.96 0.35 0.78 0.38 *2.04 0.03 1.53 1.09 2.33 0.47 -3.49 5.66 

Single  

Income 

$25,000 - $49,999 -0.02 0.08 -0.26 -0.19 0.14 -0.15 0.35 -0.43 -0.83 0.53 0.09 0.40 0.22 -0.69 0.87 0.92 2.42 0.38 -3.84 5.69 

$50,000 - $74,999 0.02 0.09 0.25 -0.15 0.19 -0.15 0.36 -0.42 -0.86 0.56 -0.14 0.42 -0.35 -0.96 0.67 2.06 2.53 0.82 -2.92 7.04 

$75,000 -$100,000+ 0.07 0.09 0.78 -0.10 0.24 -0.30 0.37 -0.82 -1.02 0.42 -0.20 0.42 -0.48 -1.03 0.62 -0.46 2.55 -0.18 -5.49 4.57 

Less than $25,000 

Personal Health 

Poor - Fair 
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Good -0.07 0.07 -0.95 -0.20 0.07 -0.35 0.29 -1.21 -0.93 0.22 -0.61 0.33 -1.82 -1.27 0.05 -6.94 2.04 *-3.4 -10.95 -2.93 

Very Good - 
Excellent  

-0.16 0.07 *-2.36 -0.29 -0.03 -0.83 0.28 *-2.98 -1.38 -0.28 -1.03 0.32 *-3.21 -1.66 -0.40 -15.19 1.96 *-7.77 -19.04 -11.34 

County Type 
                    

Suburban -0.01 0.07 -0.12 -0.14 0.12 0.06 0.27 0.20 -0.48 0.60 -0.18 0.32 -0.56 -0.80 0.44 2.02 1.92 1.05 -1.76 5.81 

Rural 0.05 0.07 0.71 -0.09 0.19 0.16 0.30 0.53 -0.43 0.75 0.13 0.35 0.37 -0.55 0.81 2.78 2.11 1.32 -1.37 6.93 

Urban  
                    

Size of Household 
                    

2 0.14 0.08 1.81 -0.01 0.29 0.24 0.32 0.73 -0.40 0.87 0.67 0.37 1.82 -0.06 1.40 0.46 2.25 0.20 -3.98 4.90 

3 0.12 0.08 1.46 -0.04 0.29 -0.20 0.35 -0.57 -0.88 0.48 0.85 0.40 *2.12 0.06 1.63 3.20 2.43 1.31 -1.59 7.98 

4+ 0.08 0.09 0.89 -0.10 0.26 0.22 0.37 0.59 -0.52 0.95 1.07 0.43 *2.51 0.23 1.92 -0.20 2.61 -0.08 -5.34 4.93 

1 
                    

Communication 
Technologies 

                    

Phone 0.03 0.06 0.44 -0.09 0.14 -0.04 0.25 -0.16 -0.53 0.44 0.30 0.28 1.05 -0.26 0.85 -0.28 1.72 -0.16 -3.67 3.11 

Telepresence  -0.05 0.05 -0.99 -0.16 0.05 -0.06 0.22 -0.29 -0.51 0.38 -0.11 0.26 -0.44 -0.62 0.39 -2.17 1.57 -1.38 -5.26 0.92 

Social Media -0.14 0.06 *-2.42 -0.25 -0.03 -0.68 0.24 *-2.85 -1.15 -0.21 -0.44 0.27 -1.62 -0.98 0.10 -1.83 1.67 -1.10 -5.13 1.46 

Communication 
Applications 

-0.06 0.07 -0.86 -0.20 0.08 0.03 0.29 0.12 -0.54 0.61 -0.70 0.34 *-2.06 -1.36 -0.03 -3.38 2.06 -1.64 -7.43 0.67 

Online Forum/Blog 0.09 0.06 1.62 -0.02 0.21 0.27 0.24 1.14 -0.20 0.75 0.56 0.28 *2.04 0.02 1.10 1.50 1.68 0.89 -1.81 4.80 

Tablet  -0.01 0.05 -0.22 -0.12 0.09 -0.35 0.22 -1.56 -0.79 0.09 0.02 0.26 0.09 -0.48 0.53 -1.16 1.56 -0.75 -4.23 1.90 

Computer -0.22 0.08 *-2.79 -0.37 -0.06 -0.55 0.33 -1.70 -1.19 0.09 -1.20 0.37 *-3.22 -1.94 -0.47 -4.46 2.28 *-1.96 -8.94 0.01 

Smart display -0.13 0.08 -1.74 -0.28 0.02 -0.43 0.31 -1.38 -1.05 0.18 -0.16 0.36 -0.44 -0.86 0.55 -4.52 2.19 *-2.07 -8.82 -0.21 

Mobile Smart 
displays  

0.04 0.11 0.37 -0.18 0.27 -0.24 0.47 -0.50 -1.17 0.70 0.62 0.54 1.13 -0.45 1.69 1.43 3.32 0.43 -5.10 7.97 

Telepresence Robot 0.29 0.16 1.84 -0.02 0.60 -0.09 0.65 -0.13 -1.37 1.20 1.22 0.75 1.62 -0.26 2.70 -0.39 4.58 -0.08 -9.40 8.62 
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Table 3.5 Logistic Regression Models 

Categories 

Telepresence Telepresence Hardware Telepresence Hardware with Limited 
Mobility  

Telepresence Hardware with Full 
Mobility 

  OR SE Z CI OR SE Z CI OR SE Z CI OR SE Z CI 

Age 

35-44 0.67 0.28 -0.98 0.30 1.50 0.61 0.24 -1.26 0.28 1.32 0.40 0.16
*-
2.23 0.18 0.90 0.57 0.22 

-
1.44 0.27 1.22 

45-54 0.79 0.37 -0.51 0.31 1.99 1.27 0.57 0.52 0.52 3.06 1.51 0.67 0.93 0.63 3.59 1.08 0.46 0.19 0.47 2.51 

55-64 1.10 0.49 0.22 0.46 2.64 1.27 0.52 0.60 0.57 2.83 0.85 0.33 
-
0.42 0.39 1.83 0.81 0.31 

-
0.56 0.38 1.72 

65+ 0.99 0.44 -0.02 0.41 2.38 1.16 0.47 0.36 0.52 2.56 1.01 0.39 0.03 0.47 2.18 0.84 0.32 
-
0.46 0.39 1.78 

18-34

Race 

Asian 0.87 0.44 -0.27 0.32 2.35 2.18 1.11 1.54 0.81 5.89 1.99 0.98 1.40 0.76 5.20 1.28 0.60 0.52 0.51 3.19 

Black /African American 1.36 0.81 0.52 0.42 4.37 1.32 0.70 0.54 0.47 3.71 1.37 0.68 0.64 0.52 3.60 1.50 0.73 0.83 0.58 3.88 

Other 1.02 0.65 0.02 0.29 3.56 0.45 0.29 -1.25 0.13 1.57 1.65 1.04 0.80 0.48 5.69 1.07 0.64 0.12 0.34 3.44 

White/Caucasian 

Gender 

Female 1.09 0.32 0.29 0.61 1.92 1.10 0.29 0.38 0.66 1.85 1.05 0.27 0.18 0.63 1.74 1.34 0.34 1.14 0.81 2.19 

Marital Status 
Married/Co-

habitation/Partnered 1.45 0.48 1.13 0.76 2.78 1.29 0.40 0.83 0.70 2.38 1.65 0.51 1.60 0.89 3.04 1.20 0.36 0.61 0.66 2.17 

Divorced/Widowed 4.12 2.02 *2.88 1.57 10.79 2.01 0.84 1.68 0.89 4.54 2.12 0.88 1.82 0.94 4.77 0.95 0.38 
-
0.13 0.43 2.07 

Single 

Income 
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$25,000 - $49,999 1.95 0.88 1.48 0.80 4.73 0.63 0.27 -1.07 0.27 1.48 0.34 0.15 
*-
2.50 0.14 0.79 0.66 0.27 

-
1.02 0.30 1.47 

$50,000 - $74,999 3.19 1.52 *2.44 1.26 8.12 1.14 0.51 0.30 0.48 2.75 0.62 0.27 
-
1.09 0.26 1.46 1.03 0.43 0.06 0.45 2.34 

$75,000 -$100,000+ 2.57 1.20 *2.02 1.03 6.40 0.68 0.30 -0.86 0.29 1.63 0.42 0.18 
*-
2.00 0.18 0.98 0.72 0.30 

-
0.80 0.32 1.62 

Less than $25,000                     

County Type                      

Suburban  1.13 0.41 0.35 0.56 2.29 0.62 0.21 -1.44 0.32 1.19 0.63 0.20 
-
1.45 0.33 1.18 0.77 0.24 

-
0.81 0.42 1.44 

Rural 2.20 0.89 *1.96 1.00 4.86 0.99 0.36 -0.03 0.48 2.02 1.03 0.35 0.07 0.52 2.01 0.97 0.33 
-
0.09 0.50 1.88 

Urban                     

Personal Health                      

Good 0.96 0.37 -0.10 0.45 2.04 1.34 0.48 0.81 0.66 2.69 1.38 0.50 0.89 0.68 2.79 1.05 0.37 0.15 0.53 2.10 

Very Good - Excellent  0.80 0.32 -0.56 0.36 1.76 1.03 0.39 0.08 0.49 2.15 1.38 0.52 0.86 0.66 2.91 1.42 0.52 0.96 0.69 2.91 

Poor - Fair                     

Personality Types                     

Extraversion 0.87 0.06 
*-
2.05 0.76 0.99 0.98 0.06 -0.27 0.87 1.11 0.96 0.06 

-
0.69 0.85 1.08 0.96 0.06 

-
0.60 0.86 1.08 

Agreeableness  1.25 0.12 *2.21 1.03 1.52 1.20 0.11 1.90 0.99 1.44 1.12 0.10 1.24 0.94 1.34 1.15 0.10 1.56 0.97 1.37 

Conscientiousness 1.00 0.09 0.01 0.83 1.20 0.90 0.08 -1.11 0.76 1.08 1.04 0.09 0.47 0.88 1.23 0.98 0.08 
-
0.23 0.83 1.16 

Emotional Stability 0.97 0.11 -0.29 0.78 1.20 0.99 0.10 -0.08 0.82 1.21 0.89 0.09 
-
1.22 0.73 1.08 1.01 0.10 0.13 0.84 1.22 

Openness to New 
Experiences  1.09 0.08 1.13 0.94 1.27 0.98 0.07 -0.23 0.86 1.13 0.98 0.07 

-
0.23 0.86 1.13 0.92 0.06 

-
1.18 0.81 1.05 

Loneliness                     

Emotional Loneliness  1.11 0.09 1.31 0.95 1.29 1.20 0.09 *2.53 1.04 1.38 1.13 0.08 1.85 0.99 1.30 1.09 0.07 1.26 0.95 1.24 

Social Loneliness  0.94 0.08 -0.69 0.79 1.12 0.90 0.07 -1.31 0.76 1.06 0.98 0.08 
-
0.28 0.84 1.14 1.00 0.08 0.01 0.86 1.17 

Quality of Life  0.98 0.01 -1.58 0.96 1.00 0.97 0.01 *-2.27 0.95 1.00 0.98 0.01 
-
1.64 0.96 1.00 0.99 0.01 

-
0.98 0.97 1.01 
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Table 3.4 and Table 3.5 serve as the foundation for discussing the experience of loneliness across 

various phases of adulthood, the use of communication technologies, and the intent to adopt 

telepresence technologies across various level of embodiment.  

Discussion 

The purpose of this study was threefold: (1) individual and demographic characteristics 

contributing the experience of loneliness, (2) explore the role of communication technology and 

its relationship with the experience of loneliness, (3) investigate the characteristics of adult’s 

interest in the adoption of telepresence technologies across the various levels of embodiment. 

This research provides a unique insight into the experience of loneliness across the lifespan and 

clues in on the potential of technologies in serving as a tool to facilitate social connectivity.  

Individual and demographic characteristics contributing to the experience of loneliness 

across the lifespan.  

The findings of this research indicate that the experience of loneliness was associated 

participants age, marital status, personal health, and personality types such as agreeableness, 

conscientiousness, emotional stability, and openness. Young adults were more likely to report 

feeling lonely than middle age and older adults. These findings align with recent research which 

has identified that young adults are more likely to report feeling lonely than older adults (Lee et 

al., 2020; Lisitsa et al., 2020). Although, this phenomenon has been more acutely observed 

during the outbreak of COVID-19,  similar findings have been observed prior to the outbreak of 

the global pandemic(Odacı & Kalkan, 2010; Victor & Yang, 2012). However, implications of 

the pandemic cannot be underestimated as frequency of communication has been identified as a 

protective factor in the experience of loneliness among young adults (Qualter et al., 2015). It is 
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possible that the decrease in the frequency of social contact can have a greater impact on the 

experience of loneliness by young adults.  

Findings indicate that individual who reported being divorced or widowed were more 

likely to experience feelings of loneliness than those who were single, married, cohabitating, or 

living with a partner. These differences across various relationship types may have a more severe 

impact among middle age and older adults. This supports findings from prior research which has 

indicated that relationships status can play a role in how individual report life satisfaction and 

through social and emotional loneliness (Adamczyk & Segrin, n.d.). Across the multivariate 

analysis I observed that adults who married, cohabitating, or living with a partner were 

significantly more likely to report lower rates of social loneliness than single individuals. 

Participants who were divorced or widowed were significantly more likely to report emotional 

loneliness than individuals who were single. This data suggests that relationship types can have a 

contributing effect on the experiences of both social and emotional loneliness.  

 Health was identified as contributing factor to the experience of loneliness at both the 

bivariate and multivariate level. Individuals who reported very good or excellent health were 

significantly more likely to report lower rates of both social and emotional loneliness than those 

who reported poor and good health. These findings align with previous finding which have 

indicated that health and chronic health conditions can have severe implications in in the 

experience of loneliness (Cacioppo et al., 2002; Lee et al., 2020; Luanaigh & Lawlor, 2008). The 

experience of loneliness is often connected to chronic health conditions such as cardiovascular 

disease, high blood pressure, mental health challenges such as depression, anxiety, and declines 

in cognitive health (Gerst-Emerson & Jayawardhana, 2015; Kristensen et al., 2019). This data 

suggests that the impact of health may have implications not only on the opportunity to engage in 



 

 

120 

social connections but also on the quality of connections individuals are able to achieve due to 

poor health. This indicates that the experience poor health can impact individual’s ability to 

form, support, maintain meaningful relationships increasing the likelihood of loneliness.   

 Participants who scored higher across agreeableness, conscientiousness, emotional 

stability, and openness have been identified as contributing factors to the experience of 

loneliness. However, these effects were not observed when included in a multivariate model 

which may indicate that personality types may not be a determinant of loneliness. However, the 

effect of personality on the experience of loneliness may indirect, as variations and combinations 

of personality traits can influence the ways in which individuals are able to form and maintain 

meaningful relationships. Prior research has indicated that the personality types are stable though 

the aging process (Dahlberg & McKee, 2014; Ormstad et al., 2020), therefore awareness of 

personality types may help aid in developing strategies to help raise awareness and create 

strategies to support meaningful relationships.  

Quality of life across the lifespan  

Supporting the quality of life of adults is particularly important in helping support healthy 

aging and promote wellbeing across adulthood. This study indicates that there was significant 

difference in the quality of score reported by older adults when compared to young adults. Older 

adults were more likely to report a lower quality of life. Although age alone is not necessarily a 

predictor of an overall quality of life, challenges which are often associated with aging can 

present challenges in supporting a maintaining a high quality of life (Carr et al., 2001; Netuveli 

& Blane, 2008; van Leeuwen et al., 2019). For example, changing social support, loss of a 

friends or partner, and development of strategies to changing social roles can have strong 

implications individual’s quality of life. Interestingly, this research indicated that higher 
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perceived health had a negative relationship with that of participants quality-of-life scores. 

However, this may be due to quality of life being a multidimensional construct that includes 

internal (physical health, mental health, social wellbeing) and external features (resources, 

community membership, economics) (Estebsari et al., 2013). Prior research indicates that social 

support, individual coping strategies, social interactions, and living conditions are important 

factor in the experience of a higher quality of life(Abbasi et al., 2018; Carr et al., 2001; Schrag et 

al., 2000).   

Communication technologies and the experience of loneliness  

Communication technologies have become a key component in the day-to-day 

interactions and enable us to connect with the world around and have been increasingly utilized 

in interventions. Understanding how technology may be able to allow us to formulate and 

maintain meaningful social connections is an important step toward leveraging them as tools to 

help address various needs of their users across phases of adulthood. Findings indicates that 

participants who used social media and a personal computer were more likely to report a lower 

level of overall loneliness than those that were not using these technologies. Individuals who use 

social media were also more likely to have a reduced level of social loneliness than those who 

did not use it. One explanation for social media’s role in reducing the experience of overall and 

social loneliness could be that it provides opportunities for improved social network, wider range 

of access to close relationships such as friends and family members. Other researchers have 

found similar results which indicate that the use of social media may be beneficial in supporting 

relationships, creating a wider range social connections and opportunities for new relationships 

(Aarts, 2018; Appel et al., 2020; Barry et al., 2017).  
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Participants who used communication applications and a personal computer were less 

likely to report emotional loneliness than those who did not use it. However, individuals who 

engaged via blogs or online forums were more likely to experience a higher level of emotional 

loneliness.  Findings indicate that the use of technology platforms which enable communication 

with individuals who one knows or has meaningful relationships with may be more beneficial in 

helping address feelings of emotional loneliness which is the result of a gap in feelings of 

attachment and having someone to rely on. Using communication apps (e.g., GroupMe, What’s 

App) may provide users a stronger sense of connection with those with whom they have 

developed meaningful relationships with. Online blogs, forum style sites, and forum style 

application (e.g., reddit) tend to be geared toward maintaining the user’s anonymity(Clark et al., 

2018). Findings indicate that the types of connections formed across the communication 

technology may have an impact on the feelings of attachment and ability to have someone to rely 

on.  

Participants who were users of a computer or a smart display were more likely to report a 

lower quality of life. This is particularly interesting as computer users were more likely to report 

lower rates of loneliness. An explanation for this observation may be related to how individuals 

use their computer and smart display. Another explanation could be related to the expectation 

individuals may have in relation to the technology. Previous research has indicated that the 

application for which the technology is being used can play a role in the users perception and 

potentially have an impact on the perceived quality of life (Hacker, 2010; McPheat, 1996; Wac 

et al., 2017). For example, the use of personal technologies such as personal computers to 

facilitate remote social integrations may result in the replacement of face-to-face interactions 

which have a negative effect on individuals’ sense of connectivity and overall quality of life 
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(Chan et al., 2014; Fortunati et al., 2013; Muñoz Sáez et al., 2013). Therefore, a deeper 

understanding of how each technology is being used and implemented in the day-to-day life can 

help give insights in how it may serve a role a tool to facilitate access or if usability challenges 

create barriers for users in being able to attain a higher quality of life. This research has not 

focused on understanding each individual technology and its overall integration. For example, an 

individual may have access and use a personal computer, however, this does not mean that the 

user is utilizing the technology to engage in meaningful social connection and access resources.  

Intent to Adopt Technology across Embodiment Levels  

The intent to adopt telepresence technologies across various level of embodiment varied 

across marital status, age, income, type of county participants lived in, experience of emotional 

loneliness, and overall quality of life. Participants who earned a higher income had higher odds 

of adopting technologies with a lower level of embodiment. A potential explanation for this is 

that those who have a higher income may already be users and have access to video conferencing 

and smart displays. Those who earned more had lower odds of adopting telepresence 

technologies with a higher level of embodiment such telepresence technologies with limited 

mobility, when compared to individuals who earned $25,000 or less.  However, access and use 

of these technologies may reduce the need to adopt and use higher embodied technologies. This 

is particularly concerning because as the embodiment levels of telepresence technologies 

increase, the cost to attain and maintain them also increases, posing particular challenge for those 

with lower incomes. This presents a social justice issue as those with lower income may perceive 

higher embodied technologies more beneficial in bridging the resource gap hindering them from 

being able to engage in meaningful social connections. The location of participants residence 

also had implications for their intent to adopt technologies. Individuals who resided in a rural 
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community were 2.2 times more likely to have an intent to adopt telepresence technologies than 

those residing in urban areas. Previous research has provided insights pertaining to the 

challenges faced by rural dwelling adults, as greater distances between family member, 

acquittances, and community resources can create challenges in access to resources (Berg et al., 

2017; Burholt & Scharf, 2014). Based on our findings, telepresence technologies may present 

opportunities to help adults who reside in more rural areas to have improved access to engage in 

meaningful social connections.  

 Telepresence technology may present an opportunity in creating not only connections 

but also access to social resources, health services, and contact with local and distant 

communities. A key challenge often faced by individuals living in rural communities is access to 

the requirements in being able to access telepresence technologies and running them effectively 

(Chhachhar et al., 2013). This research supports the need to expand telepresence resources and 

improve accessibility to help facilitate social connectivity and address the experience of 

loneliness of those living in rural communities (Cotten et al., 2013; Kelly et al., 2019; Savikko et 

al., 2005). Participant’s personality types were also associated with their intent to adopt these 

technologies. Those who reported being more agreeable had higher odds of being interested in 

adopting telepresence, however, those who reported higher levels of extraversion were less likely 

to intend on adopting telepresence technology.  Previous research has indicated that individuals 

who reported higher level of agreeableness and extraversion tend to be less lonely (Buecker et 

al., 2020; Hensley et al., 2012; Teppers et al., 2013). Agreeableness is characterize with positive 

interpersonal outcomes and limited social conflict while extraversion is associated with high 

levels of engagement in social interactions and activities (Kamath & Kanekar, 1993; Selfhout et 

al., 2010; Zalk et al., 2010; Ziegler et al., 2019). A possible explanation for the findings in this 
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study may be individuals who report being more agreeable may be more inclined to leverage 

telepresence to maintain social connection and meet the needs of their family or friends. 

Individuals who report higher rates of extraversion may be less likely to adopt technologies 

because they tend to be more outgoing and more likely to reach out to individuals in their social 

network (Breil et al., 2019; Sherman et al., 2015). Comprehending the role of personality types is 

particularly important in the development of strategies which aim to understand individual needs 

and preferences and creating services and programs which meet the individuals where they are 

at.  

 Those who were emotionally lonely had higher odds of having the intent to adopt 

standalone telepresence hardware, such as smart displays. Emotional loneliness is tied to feelings 

of anxiety and a lack of intimate attachment. Study findings indicate that an increase in the level 

of presence achieved through a technology medium may present an opportunity to enhance 

feeling attachment. Although there is no significant difference amongst other forms of higher 

levels of embodiment, across all technologies, there seems to be a linear relationship between 

those who report higher levels of emotional loneliness and intent adopt telepresence 

technologies. These findings indicate that the sense of presence which can be achieved through 

higher level embodied telepresence technologies may provide a stronger sense of attachment 

between the senders and receivers of messages (Moyle et al., 2017, 2020; Yoshida & Tanaka, 

2018). Telepresence technologies, including but not limited to personal devices such as 

smartphones can offer the ability to access engagement and connections on the go, and through a 

medium which individuals may already be familiar with. Adoption of more advanced 

technologies such as smart displays or telepresence robots require their use in specific spaces 

(e.g., home, apartment, community center). However, the role of these technologies may serve 



126 

certain roles in allowing individual to engage with remote spaces which could otherwise not be 

attained. For example, an individual may use a telepresence software through their personal 

device (e.g., smartphone) to control a telepresence robot located in the home of a friend, or in a 

museum which they would like to visit.  

Implications 

Communication technologies presents much potential in helping bridge the resource gap 

needed to help address the loneliness epidemic. Leveraging communication can be an effective 

way of providing adults with a tool which can be used to help facilitate meaningful relationships. 

However current literature is limited in explain how young and middle age adults are using and 

implementing communication technologies. Research is needed to expand the understanding on 

communication technologies with technology embodiment features could be used and implement 

in the lives of all adults. The current literature has found promising findings surrounding the 

application of telepresence robots (Boissy et al., 2007; Cesta et al., 2012; Moyle et al., 2017) 

however its application with young and middle age adults has only been studied in settings 

outside the home (Cha et al., 2017; Keller et al., 2021; Newhart, 2014). Future research should 

aim in understanding how individuals across lifespan perceive and intend to use these 

technologies.  

Findings indicate that the use and application of communication technology types had 

varied positive and negative impacts on the emotional and social dimensions of loneliness. Prior 

research has indicated that the experience of emotional and social loneliness is distinct and the 

factors contributing to the experience of loneliness across these dimensions can often be 

attributed to distinct factors associate with personality types and demographic data (Dahlberg & 

McKee, 2014; Holmén et al., 2000; Wolfers et al., 2021). However, this area of research is 
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limited and has been predominantly focused on the experience of loneliness of older adults. 

Future research should aim to better understand the factors contributing to the multidimensional 

experience of loneliness by adults across the lifespan. Furthermore, the translational of existing 

surrounding the application of communication technologies can be an important step towards the 

development of real world intervention and applications (Mois & Fortuna, 2020; Sixsmith et al., 

2017).  

Strengths and Limitations 

There are many strengths in the current study. The study provides a large sample, a 

overview of technology use and implementation across the lifespan, and an overview of the 

experience of loneliness across various phases of adulthood. However, there are some limitations 

which should be addressed. The predictive qualities of a cross-sectional design study are limited 

as they only provide a point in time understanding of the phenomenon being study. Future 

research should aim to develop a longitudinal approach to understanding loneliness along with 

the technology adoption process. A longitudinal approach could also help address and enhance 

the understanding if adoption and implementation of communication technologies to engage in 

meaningful communication is related to specific phases of adulthood or is the result of a cohort 

effect, meaning that the technologies which individuals adopt currently will impact the adoption 

of technologies in the future. For example, early adaptors across the lifespan may not only be 

inclined to adopt the latest technology during early adulthood, but also as they transition across 

various phases of adulthood. 

 This research accounted for technologies which included prevalent modes of 

communication such, including alternative modes of communication such as video games, 

virtual reality, and platforms which support online communities may provide a deeper 
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understanding of how individual may use and apply a more diverse set of technologies. I 

presented participants with a set of four different types of telepresence technologies across 

various levels of embodiment using a series of slides which identified the qualities of potential 

uses. It may be useful in future research that elaborate videos be utilized to ensure that 

participants interpretation of the technology is more controlled. Furthermore, the current sample 

implemented Amazon Mturk as a database for recruitment limiting the diversity of the sample. 

Future research should aim to make an extensive recruitment effort diversifying sampling. 

However, this limitation also presents a need in expanding the understanding of the online 

workforce and their overall experience of loneliness and quality of life.  

Conclusion  

 This research provides an in-depth overview of the experience of loneliness and 

contributes to the existing knowledge base. This investigation of communication technologies 

indicates that it holds an important role in the addressing multiple dimensions of loneliness and 

may aid in facilitating social connectivity. Furthermore, findings indicate that telepresence 

embodiment can be a meaningful component in the level of social connections achieved across 

technology mediated communication. Research is needed to further explore how extended use of 

communication technologies across various levels of embodiment may impact the user’s sense of 

connection.  
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Abstract 

Background: The experience of loneliness across the lifespan is one most pressing and 

significant health challenges in the United States and across the globe. (Bruce et al., 2019; Cigna 

U.S. Loneliness Index, 2018). Identifying and leveraging resources to help facilitate social 

connectivity is essential in helping address the experience of loneliness. Communication 

technologies like video conferencing and telepresence robots are creating opportunities for social 

connections which can help enhance the receiver’ and sender’ sense of presence. Purpose: The 

purpose of this research was to understand the characteristics of meaningful relationships and 

role of telepresence embodiment in facilitating meaningful social relationships Method: This 

research implemented a qualitative design with a sample of 30 adults (10 young adults, 10 

middle age adults, and 10 older adults). Participants completed a short questionnaire and 

participated in a semi-structured interview. embodiment in facilitating meaningful social 

connections. Results:  Results indicate that across adulthood there are differences and 

similarities in how individuals develop and maintain meaningful relationships, use of 

communication technologies, and report interest to adopt telepresence across embodiment levels. 

Conclusion: Leveraging communication telepresence technologies across various levels of 

embodiment presents an opportunity to help promote social connectivity.  

INDEX WORDS:  Gerontechnology, Telepresence, Embodiment, Loneliness, Social 
Connectivity, Lifespan, Older adults 
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Introduction 

The experience of loneliness across the lifespan is one of the greatest health dilemmas of 

current times, with two in five adults reporting feeling lonely in the United States (Bruce et al., 

2019; Cigna U.S. Loneliness Index, 2018). Loneliness is defined as the difference in one’s 

desired and actual quality and number of social relationships (De Jong Gierveld & Van Tilburg, 

1999; Hawkley & Cacioppo, 2007). The experience of loneliness is multidimensional, 

encompassing social (e.g., absence of acceptance in a social network, feelings of estrangement, 

lack of companionship) and emotional characteristics (e.g., lack of attachment and individuals to 

rely on(Dahlberg & McKee, 2014; de Jong-Gierveld, 1987; Yanguas et al., 2018). These two 

dimensions provide a structured approach to how individuals experience loneliness across 

lifespan. Lifespan refers to the three phases of adulthood highlight by Erikson, which includes 

young adults, middle age adults, and older adults. Across each phase the experience of loneliness 

has been linked to diverse set of factors which influence and impact the experience of loneliness.  

The experience of loneliness is complex and challenging to research as there is little 

agreement surrounding the factors which contribute to the phenomena. Contributing to the 

complex nature of loneliness is the stigma which is often associated with it, making it a difficult 

and sensitive topic for study participants to discus and express how they feel (Griffin, 2010). 

Measuring loneliness is difficult as surveys and questionnaires cannot always capture the diverse 

set of experiences which contribute to each persons’ subjective experiences. For example, 

although the experience of loneliness is often associated with the number of relationships and 

social isolation, individual can have be surrounded by a large number of people and still report 

feeling lonely (Ortiz-Ospina & Roser, 2020). Individuals can also have a hard time discussing 

and explain how they feel, even though they may want to provide truthful responses.  
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Considering the wide range of implication loneliness can have on one’s wellbeing and quality of 

life across the lifespan, developing interventions which are sensitive and attentive to the diversity 

of individuals experiences (Child & Lawton, 2019a; Golden et al., 2009).  Breakthroughs in the 

development of embodied communication technologies such as video conferencing and 

telepresence robots present an opportunity in expanding the ability to provide individuals with 

customizable resources capable to help create, support, and maintain opportunities for 

meaningful social connects. 

Role of Embodiment Communication Technologies 

Communication technologies are tools which can help adults remain socially connected 

and engaged. These technologies include a host of communication platforms, including both 

software (i.e., social media, video conferencing) and hardware (i.e., smart displays, virtual and 

augmented reality hardware, telepresence robots) which aim to support and encourage social 

connectedness (McLoughlin et al., 2018; Moyle et al., 2019). These technologies help address 

some of the challenges that individuals may experience across phases of adulthood, and hinder 

ones’ ability to be socially connected with family, friends, and their community (Fausset et al., 

2011; Wang et al., 2014). However, not all communication technologies share the same features 

and capabilities. Through these platforms social contact can be achieved through text, voice, 

video, virtual spaces, and locomotion in physical environments. An important consideration 

when discussing communication technologies is how they can facilitate communicate and the 

level of presence, the receiver and sender of messages are able to achieve (Haans & IJsselsteijn, 

2012). The sense of presence across the literature is often referred to as technology embodiment. 

For example, two individuals using video conferencing can communicate synchronously, hear, 
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and see each other, resembling more closely in person communication than what may be 

achieved through a text messages or social media posts.  

Philosophers such as Heidegger (Ciocan, 2015) and Husserl (Husserl & Schuhmann, 

1977) have described embodiment as being an active agent in the physical world, pointing to the 

lived body as the lived center of experience (Taipale, 2014). Embodiment, is broadly understood 

as the way in which an individual establishes contact while being in control of one’s body  

(Ciocan, 2015; Haans & IJsselsteijn, 2012; Keshmiri et al., 2019; Luft, 2015; Streeck, 2015; 

Titchkosky, 2007) . When embodiment is facilitated through telepresence technology, the actions 

of the body become technologically/virtually embodied (Meloncon, 2013). For example, an 

individual visiting a friend or family member using a telepresence robot is embodied through the 

robot enabling them to speak, visualize, and virtually interact with the remote physical space. 

Increased levels of embodiment present opportunities for greater immersive experiences for both 

sender and receiver of communication.  Increasing access and promoting the development of 

communication technologies can have implications to support healthy aging, wellbeing, promote 

social connectivity and help address the experience of loneliness (Burmeister & Marks, 2016; 

Chopik, 2016; McLoughlin et al., 2018, 2018; Yayan et al., 2019). For example, telepresence 

technologies and telepresence robots, present opportunities for increasing the frequency social 

encounters, but also creating meaningful social connections which allow individuals to engage 

through a diverse set of  functions that more closely resemble communication which may occur 

face to face (Chen et al., 2013; Haans & IJsselsteijn, 2012; Mollahosseini et al., 2018; 

Richardson & Swan, 2019; Streeck, 2015). 

Telepresence across Embodiment 
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Telepresence-technology offers the sense of being present in a remote location, without 

physically being there, by simultaneously transferring audio and video in two or more locations. 

Unlike traditional communication technologies and other video conferencing telepresence 

technologies, telepresence robots also offer mobility through teleoperation control. Telepresence 

technologies vary in the level of embodiment one can achieve depending on a various 

functionalities and capabilities of the technologies in allowing the individual in developing a 

sense of presence in a remote environment. Telepresence technology across embodiment can be 

thought of as a technological representation of the user – in other words, the technology serves as 

a medium to represent, or embody, the user in a remote location. A key interest of this study is 

how the level of embodiment affects the perception of social connection and how it may impact 

the perceived quality of relationships one is able to achieve using various forms of telepresence 

technology. Prior research has indicated that an increase in the level of embodiment creates a 

stronger sense of social connectedness (Beer & Takayama, 2011; Choi & Kwak, 2016; Fischer et 

al., 2012; Takayama, 2015). Lack of meaningful social connectedness is an indicator of both 

social isolation and loneliness (Achilleos et al., 2013; Barbosa Neves et al., 2019a; Gierveld, 

1998; Jong Gierveld et al., 2015; Perlman, 1988). Therefore, utilizing a technology platform 

which can increase one’s sense of social connectedness may result in a decrease in both 

loneliness and social isolation as well as an overall improvement in wellbeing.  

Across the literature the majority of studies have investigated the use of telepresence in 

office settings, for which the systems were originally intended (Beno, 2018; Edwards, 2011; 

Keller et al., 2021; Kristoffersson et al., 2011). However, over the past decade the application of 

robots for assisting older adults has become a primary goal of the assistive robotics research 

community (Broadbent et al., 2011; Bugmann & Copleston, 2011; Robinson et al., 2014; Smarr 
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et al., 2014). Findings support the potential of telepresence robots in keeping older adults 

socially engaged with family, friends, and health care providers (Beer & Takayama, 2011; 

Bevilacqua et al., 2014a; Cesta et al., 2016; Tsui et al., 2014), with the potential for providing 

telehealth, monitoring, and social supports (Liles et al., 2015a, 2015b). They could also offer the 

opportunity for individuals with mobility impairment to communicate face to face with doctors 

without having to leave their homes, as well as offer peace of mind to caregivers who live 

remotely. However, most of the research focused on the application of higher embodied 

technologies such as telepresence robots have not been studied across  phases of adulthood 

(young adulthood, middle age  (Cesta et al., 2016; Takayama, 2015; Tsui et al., 2014). There is 

limited understanding regarding the perception and attitudes towards higher embodiment 

technologies from the perspective of young adults and middle age adults (Mois & Beer, 2020).  

In today’s world telepresence has become an extension of how humans communicate 

daily, access healthcare and services, chat with our friends and family, and attend community 

events. Understanding telepresence technology and the impact of its use serves a important role 

in expanding the understanding of how a emerging technological tool may be leverage to 

potentially help serve as a tool and aid in addressing the loneliness epidemic. In the current 

literature, much of the focus has been aimed at understanding how telepresence, across various 

levels of embodiment, has been geared primarily towards the older adult population. Little focus 

has been placed on understanding how young adults and middle age adults are using or could be 

using these technologies for maintain, support, and facilitate opportunities for social 

connectivity. Considering the emerging transitions across phases of adulthood and shift in 

population demographics, understanding the use of communication technologies, particularly 

those which present opportunities to address the experience of loneliness is imperative.  
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Goal and Purpose 

The goal of this exploratory qualitative research was to explore and answer the following 

research questions: “What are the key features of a meaningful relationships across phases of 

adulthood?”, “How does the level of telepresence embodiment impact social connectedness 

across the lifespan?” and “What are the key distinctions between different levels of 

embodiment?” The purpose of the current research is to expand the understanding of factors 

contributing to the development meaningful relationships across the phases of adulthood. 

Furthermore, this study aims to understand the role telepresence technologies across levels of 

embodiment in supporting and maintaining meaningful social connections. Understanding 

meaningful social connections is particularly important as it serves as the core of facilitating 

potential opportunities in developing interventions and programs which can help address the 

social injustices experienced by individuals due to a lack of resources to help address the 

loneliness epidemic.  

Qualitative Methodology 

Sampling and Recruitment 

  This study employed a purposeful random sampling strategy. Purposeful sampling is 

defined as information rich cases from which one can learn about the issues central to the study 

(Palinkas et al., 2015, Meriam & Tisdell, 2016). The goal of purposeful sampling is to represent 

a typical sample that reflects the average person, situation, or instance of the phenomenon of 

interest (Meriam and Tisdell, 2016). In order to ensure sample representativeness of the adult 

lifespan, sample recruitment was subdivided into three general age groups based on Erikson 

developmental stages: early adulthood (18-35), middle adulthood (35-65), and late adulthood 

(65+) (Brown & Lowis, 2003; Hoare, 2002; Rosenthal et al., 1981; Slater, 2003). All participants 
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lived in their own home or considered themselves as aging in place, were available for 1.5 hours 

to participate in the study, and reported access to telepresence technology (e.g., smartphone, 

tablet, computer). The full participant inclusion criteria are summarized in Table 4. 1.  

Recruitment for this study was twofold: Amazon Mechanical Turk (Mturk) and 

university listservs. The Mturk user demographics indicate that the user base closely resembles 

the demographics of the United States population. Participants were recruited using Human 

Intelligence Task (HIT) which were posted on Amazon Mechanical Turk specifying the 

inclusion criteria and requirements for completing the interview and survey. The HIT specified 

the number of people that can complete the survey and interview and allows workers to accept 

assignments. Additional recruitment efforts were made through university listserv to help 

supplement participant recruitment for the young adult category. Although Mturk does not 

publish worker demographic information, previous research with larger a larger Mturk sample 

( N=1707) found that the mean age of Mturk workers is 36 , SD=12.03, explaining the difficulty 

in recruitment of younger participants (Burnham et al., 2018).  Recruitment emails delivered 

through the listservs provided the same information as that included in the HIT posting along 

with identical incentives.  

Table 4.1 Participant Inclusion Criteria 
1. Early adulthood (18-35) n=10 , middle adulthood (35-65) n=10, and late adulthood (65+)

n=10 (total N=30)
2. Fluent English Speakers
3. Access to a quiet/private room
4. Access to computer, tablet, or cellphone, access to home-based internet 1-4Mbps

(Download/Upload Speed)
5. Ability to hear and see video during conference call
6. Community Dwelling

Survey Design 
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I compiled a 33-item survey in Qualtrics. The information collected in this survey 

included demographics, health status, technology use and changes in use during COVID-19, 

and 3 previously published measures to asses participants personality type, social 

connectivity, and quality of life: Ten Item Personality Inventory (Nunes et al., 2018),  deJong 

Loneliness Scale (de Jong-Gierveld, 1987), and The Quality of Life Scale (Burckhardt & 

Anderson, 2003). Scales items can be found in Appendix (4.1). Measures are summarized in 

table 4.2.  

Table 4.2 Summary of survey measures  
Construct  Measure  Summary of Scale  

Demographic 
Information  

Gender, Age, 
Race, 
Education, 
Marital status, 
Housing type, 
County type 

I collected this data using questions addressing each 
item. Table 4.4 provides a summary of these results. 
Cronchbach’s alpha for the scale is between (α = 0.70 
- 0.76) 

Loneliness 
Measure 

De Jong 
Loneliness 
Scale  

The de Jong scale provides a measure which enables 
the measure of overall loneliness, emotional 
loneliness, and social loneliness. Cronchbach’s alpha 
for the scale is between (α = 0.70 - 0.76) 

Quality of 
Life  

The Quality of 
Life Scale  

The Quality of Life Scale was used to measure 
participants quality of life. The scale includes items 
such related to material and physical wellbeing, 
relationships with other people, social, community, 
and civic activities, personal development, and 
recreation (Burckhardt & Anderson, 2003). 
Cronbach’s alpha for the scale was between α = .82 
to .92. 

Personal 
Health  

HINTS5 
questionnaire  

These questions focused on general health, health 
satisfaction, and challenges pertaining to health. 
(Survey Instruments | HINTS, n.d.) 

Personality 
Type 

Ten-Item 
Personality 
Type Inventory 

provides a brief assessment of the participants 
measure of extraversion, agreeableness, 
conscientiousness, and emotional stability. Items are 
rated on a scale of one through 7 ranging from 
strongly disagree to strongly agree (Nunes et al., 
2018). Cronbach’s alpha for the scale was (α = 0.40– 
0.68). 

Technology 
Use  

  Participant’s communication technology use was 
captured using a series of questions listing various 
types of communication technologies.  
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Interview Design 

The interview design was informed by previous works in the area of loneliness (Bruce et 

al., 2019; Fang et al., 2019; Ortiz-Ospina & Roser, 2020), social connectedness (Barbosa Neves 

et al., 2019b; Findlay & Nies, 2017), communication technology (Arthanat et al., 2016; Berg et 

al., 2017), telepresence (Takayama, 2015; Tsui et al., 2014), and embodiment(Haans & 

IJsselsteijn, 2012; Meloncon, 2013; Taipale, 2014). The interview questions discussing 

meaningful relationships, participant’s descriptions of meaningful relationships, communication, 

communication technology use, and changes in communication over the past year, and thoughts 

about various types of telepresence technologies across different levels of embodiment after 

watching four different short videos which demonstrated types of communication technologies 

across different levels of embodiment. Some of the questions included in the semi structured 

interview were “How would you describe a meaningful relationship?”,” How often do you use 

technology to communicate with those you described as having a meaningful relationship 

with?”,” You watched four videos describing four different types of communication technologies 

with different capabilities and ways of connecting individuals together. Now imagine you had 

these technologies in your home, and you would get to use it regularly with friends and family, 

do you think it would affect the amount of contact you would have with friends and family?”. A 

full overview of the interview script is provided in Appendix 4.3. A total of 30 interviews were 

conducted April 7 through May 3rd, 2021.  Interview’s lengths ranged between 29 minutes and 

85 minutes, with a mean length of 48 minutes.   

Procedures  

Interviews were conducted remotely through a video conferencing software between April 7 

through May 3rd, 2021. All participants were asked to select a preferred time to participate in the 
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interview and were provided with a link to participate in the video-conferencing call. Upon 

entering the video-conferencing call participants were provided with an overview of the study 

and then presented with a link to the informed consent form and survey distributed via Qualtrics. 

Once the participants reviewed the informed consent they were asked if they would like to 

participate in the survey and interview. If participants chose to participate in the study they 

proceeded to complete the Qualtrics survey. While the participants completed the survey, the 

researcher was available on the call to help with any technical difficulties or clarifying questions. 

Once the questionnaire was completed, the researcher proceeded with the interview. Prior to 

beginning all interview, participants were asked to confirm if they consent for the interview to be 

audio recorded. Interviews lasted on average 48 minutes. The lead author carried out all the 

interviews after receiving informed consent electronically from all the participants. An interview 

protocol was developed to provide guidance to the conversation carried out during the interview.  

The interview was divided into two core parts. The interview began with an icebreaker 

question which focused on the briefly discussing meaningful relationships. The first part of the 

interview focused on participant's descriptions of meaningful relationships, communication, 

communication technology use, and changes in communication over the past year. The goal of 

the second part of the interview was get their opinions and thoughts about various types of 

communication technologies and how they might be used to communicate with those with whom 

you have meaningful relationships with. Participants were presented with four videos that 

demonstrate the capabilities of four various types of communications technologies 

(videoconferencing, telepresence hardware, telepresence technology with limited mobility, and 

telepresence robots). After each video participants were asked about their perception and 

thoughts about each of these technologies. A full overview of the interview questions is included 
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in (Appendix 4.3).  On completion of the interview participants were provided with a $15 

voucher/payment as a thank you for participating in the interview.  

Qualitative Data Analysis 

All audio recordings were transcribed and segmented into meaning full data units. Two 

researchers read and reviewed the transcribed transcripts. The segmentation strategy was 

developed by the two-researcher using thematic analysis and iterative content analysis project 

was used. Existing theoretical frameworks and research were used by the two researchers to 

identify key concepts and categories and develop the full coding scheme. The coding scheme 

was structured and organized using a qualitative data analysis software, MAXQDA (Verbi 

Software, 2010). A total of three transcripts were coded by each researcher, the three transcripts 

were representative of the three age groups which were included in this study The three groups 

included young adults, middle age adults, and older adults. Each of the researchers utilized the 

developed coding scheme to code each of the transcripts. Following each coding attempt, the two 

researchers discussed and reviewed all discrepancies and uncertainties. The two researchers 

made adjustments to the coding scheme and provided clarified definitions for each code to 

ensure coding was conducted accurately. Following two rounds of revision, the researchers 

achieved an intercoder agreement of 89%, all remaining inconsistencies and discrepancies were 

discussed amongst the researchers and revised until consensus was achieved. This final coding 

scheme was implemented to analyze the remaining transcript by the researchers. A full overview 

of the coding scheme is provided in the (Appendix 4.2) The themes identified across the 

interviews along with a summary of key findings are summarized in Table 4.3 

Table 4.3 Overview of qualitative themes 
Key Qualitative Themes Area Components 
Meaningful Social 
Connections  

Communication Openness 
Frequency 
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Relationships  Trust  
Caring  
Understanding 

 

Types of 
Relationships  

Friends  
Child 
Spouse/Partner 

 

Changes in 
Facilitating 
Relationship 

Format  

 
Frequency of 
communication  

Technology Use Facilitate 
Meaningful 
Communication  

Video Conferencing  
Text  
Calls  
social media 

 

Sense of 
Connection  

Every day (7 times a week/ multiple 
times a day  
2-3 Times (weekly) 

 

Distinctions (When 
compared to in-
person 
communication) 

Non-verbal communication  
Touch/Physical contact  
Physical presence  
Body language  

Telepresence Embodiment  Affect  Telepresence software  
Telepresence hardware with limited 
mobility 
Telepresence hardware  
Telepresence hardware with full 
Mobility 

  

Adoption/Interests Video Conferencing  
Telepresence hardware  
Telepresence hardware with limited 
mobility 
Telepresence hardware with full 
mobility 

 

Results 

Participants  

The data for this study was conducted remotely via videoconferencing software. The 

participants recruited for this study included young adults (age 18-35) n=10, middle age 

adulthood (age 35-65) n=10, and older adults (age 65+) n=10, with a total sample of 30 

participants.  I recruited 11 males, 17 females, 1 participant identified as non-binary/non-

conforming, and 1 participant identified as transgender female. A full overview of the participant 
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demographics is provided in table 4.4. All participants in this study lived in the United States, 

had access to video conferencing, and had a reliable internet connection.  

Table 4.4 Demographic information by age group 

Demographic Information 
Young 
Adults 

Middle 
Age 

Adults 

Older 
Adults 

Total 

Gender Freq Freq Freq Freq Percent 

Male 4 3 4 11 36.67 

Female 3 7 6 17 56.67 

Non-Conforming 1 1 3.33 

Transgender Female 1 1 3.33 

Age 

18-34 10 10 33.33 

36-64 10 10 33.33 

65+ 10 10 33.33 

Race 

White 6 10 10 25 83.33 

Asian 3 3 10 

More than 1 race 1 1 3.33 

Other 1 1 3.33 

Education 

High School/GED Graduate 1 1 3.33 

Associate degree 2 2 13.33 

Some or in-progress college 2 2 5 9 30.00 

Bachelor’s degree 3 3 2 8 26.67 

Master's degree (or other post-
graduate training) 

1 2 3 10.00 

Do not wish to answer 4 2 1 7 23.33 

Marital Status  

Single 8 3 2 13 43.33 

Married/Co-
habitation/Partnered 

2 2 6 10 33.33 

Divorced 3 3 10 

Widowed 2 1 3 10 

Other 1 1 3.33 

Housing Type 

Single family home 3 10 7 20 66.67 

Town home 2 2 6.67 

Apartment or Condominium 4 3 7 23.33 

Other (please specify) 1 1 3.33 
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County Type 

Rural 1 3 1 5 16.67 

Suburban 5 5 4 14 46.67 

Urban 4 2 5 11 36.67 

Components of Meaningful Relationships  

This study aimed to investigate the components of meaningful communication and qualities 

which contribute to the facilitation of meaningful communication amongst young adults, middle 

age adults, and older adults. Across phases of adulthood openness and frequency of were 

described as the key contributors to the engagement of meaningful communication (please see 

figure 4.1). When asked about how they would describe a meaningful relationship, participants 

noted the following regarding openness (8) and frequency (6) of communication: 

Openness  

“Be open to feedback.” 

“Something where there's a sharing between two people, trust and respect between each other.” 

“Openness, communication, having things in common, enjoying each other's company, ability to talk 

about stuff, good listening on both sides.” 

Frequency 

“Someone that you can call and talk to, at any time, if you need help, or just need somebody to speak with 

about anything during the day, somebody that's going to respond in a meaningful time period” 

“Stay in touch frequently. Because with friendships, you know, they can go stale if you if you like don't 

contact them for a long time. People move on in their lives.” 

“The frequency that you see the person, how well you're able to communicate with the person, if the 

person wants to communicate with you, as well, you're not just talking at them, they're actually talking 

with you and listening.”  
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Throughout adulthood, middle age adults reported higher rates of focus on the quality of 

interactions (3). Quality referred to the ability to engage in communication is beyond small talk, 

and engagement in more meaningful topics. When asked about how they would characterize a 

meaningful relationship, one participant noted the following “I guess when you feel connected to 

someone and communicate with them regularly feel comfortable talking about like, I don't know, 

like deep stuff and vulnerable stuff.” Across the phases of adulthood here was no significant 

difference across the groups. A full overview of the qualities mentioned by the study participants 

are summarized in Figure 4.1.  

Figure 4.1 Components of meaningful communication 

When asked about the qualities of meaningful relationships, across phases of adulthood, the 

three core qualities included trust (22), caring (16), understanding (15), and shared interests (13). 

A full overview of the qualities mentioned by the study participants are summarized in Table 4.5.  

Young adults noted higher importance on availability (4) and important dates (4). Middle age 

adults placed an emphasis on shared experiences (4), while older adults noted that working 

together (5) are important qualities in maintaining and supporting meaningful relationships. 
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Below I provide an overview of the key quotes related to these themes. Across the phases of 

adulthood there was no significant difference across the qualities mentioned.  

Trust  

“Being able to trust the person that if you tell them something that they would understand and not criticize 

you or make fun of you”  

“Where you can trust other people and confide in things with them that you wouldn't normally with 

others.” 

“I believe it's one that's based on trust and commitment.”  

Caring  

“Taking the time going out of your way to reach out to that person. emails, texts, phone call, Facebook, 

but just really making an effort.” 

“Showing that you care, even if it's a text or a phone call, and like an important day, or if it's been a long 

time, so you've been able to catch up to, like, still try to reinforce that you care about that person.”  

“ Just being able to be there for someone or they'd be there for you just whenever needed, you know, just 

someone that you can count on, in pretty much any situation, you know, say need to be help, you need 

help for something, and it's just, you know, I think a lot of it's just like that. Reliability, familiarity, and 

just, and, you know, just knowing that the person's there for you.” 

Understanding 

“I think the ability to communicate, to understand shared experiences”  

“I can be transparent and open and honest, without feeling like I'll be put down or punished or dismissed 

or ignored.”  

“If you tell them something that they would understand and not criticize you or make fun of you” 

Table  4.5 Qualities of a meaningful relationships 

Personal Qualities Young 
Adult 

Middle 
Age Adult 

Older 
Adult 

Overall 

Closeness 1 1 1 3 
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Understanding  5 5 5 15 
Caring  7 4 5 16 
Respect 2 3 4 9 
Trust  9 5 8 22 
Availability  4 3 4 11 
Shared interests  3 4 6 13 
Shared Values  1 3 3 7 
Shared Experiences 3 4 1 8 
Work together 1 3 5 9 
Important Dates 3 1 1 5 
Compatibility 0 1 1 2 
Comfort 2 2 2 6 
Commitments 2 2 1 5 

 
Relationship Types  

Across adulthood the participants reported that the individuals whom they have 

developed most meaningful relationships with were individuals who identified as friends 

(13). Among middle age and older adults’ individuals reported that their most meaningful 

relationships were formed with their children (8) and spouse (7). There was a significance in 

the across middle and older adulthood when comparing meaningful relationships with a 

spouse (F(2,27)=4.12, p=.03). For a detailed overview of the relationship types across which 

meaningful relationships were formed across the lifespan please see Table 4.6. 

Table  4.6 Meaningful Relationships (Connection Types) 

Relationship type  
Young 
Adults  

Middle Age 
Adults  

Older 
Adults  Total  

Mother 1 2 0 3 
Father 2 0 0 2 
Child 0 4 4 8 
Brother 1 1 1 3 
Sister 1 1 1 3 
Spouse 0 2 5 7 
Partner 1 1 0 2 
Friend 6 4 3 13 
Boyfriend/Girlfriend 0 0 1 1 
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House Mate 0 0 1 1 

Frequency of Communication Across Meaningful Relationships 

Frequency of communication was identified as major contributing factor to the formation 

and maintenance of meaningful relationships. Among all participants, the most common 

frequency of meaningful communication between participants and individuals with whom they 

reported as having a meaningful relationship with was “Everyday and/or multiple times a day”. 

Across each segment of adulthood, the frequency of communication varied. Older adults 

reported that they often engaged in meaningful communication 2-3 times per week. Middle age 

adult’s frequency of communication with those with whom they had meaningful relationships 

were often 2-3 times a week and also on weekly basis. Middle age adults were the most likely to 

report more infrequent communication such as monthly (every few months) or yearly (once or 

twice a year). T here was no significant difference across the age groups. For a full overview of 

the frequency of communication with those with whom the participants had meaningful 

relationships please see Table 4.7. 

Table 4.7 Frequency of Engagement in Meaningful Communication 

Frequency 
Young 
Adults 

Middle Age 
Adults 

Older 
Adults 

Overall 
Total 

Every day  (7 times a week/ 
multiple times a day 

9 7 11 27 

4-5 Weekly (4-5 times a (1) 0 2 1 3 
2-3 Weekly (2-3 times a week) 1 3 6 10 
Weekly (Once a week) 3 2 1 6 
Monthly + (Every Month/ Few
Times a (1)

0 0 1 1 

Monthly -  (Every  Month) 0 1 0 1 
Monthly -  (Every Few Months 0 0 0 0 
Yearly (Once or twice a year) 0 1 0 1 

Changes in Communication Across Meaningful Relationships 
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Participants were asked “Are there are any changes you would like to make as to how 

you are currently able to communicate with those whom you describe you have a meaningful 

relationship with?”. The most common change across phases of adulthood was the format (10) in 

which individuals were able to communicate. For example, participants noted that they wanted to 

be able to communicate and engage in communication face to face and through platforms which 

allow them to feel more connected. When comparing their experience of texting with individuals 

with whom they had a meaningful relationship on weekly basis, ten of the participants (N=30) 

noted that they would make no changes to how they are currently able to be communicated with 

those with whom they had a meaningful relationship with. Below we provide quotes related to 

the key themes which emerged regarding the changes participants would like to make as to how 

they are currently able to communicate. Across the phases of adulthood here was no significant 

difference across the groups related to changes that they would like to make. For a full overview 

of the change participants wanted to make as to how they are currently able to communicate 

please see Figure 4.2.  

Format 

“Yeah, I would prefer to actually talk to them on the phone once or twice a month. And I wouldn't mind if 

you always feel a little awkward doing Skype or zoom for some reason. I don't know why it just doesn't 

feel natural, sitting in front of the camera. That was puzzling because I got to see my daughter and 

granddaughter and then my son we all got it was a zoom that we did over Christmas. I got to see them all. 

So it was nice seeing them all. So just because it was holidays, I was nice. But on an ongoing basis. I 

would much rather do a once or twice a month phone call then four texts a week type thing.”  

“More in person communication.”  

“I wish I could see them in person more.”  

“We both live in Michigan, and I wish I could like see them in real life. Sometimes.”  
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Figure 4.2 Changes in Communication to support Meaningful Social Connections 

 
Technology Used to Facilitate Meaningful Communication  

 Across  phases of adulthood, the three most commonly used communication technologies 

to engage in meaningful communication included video conferencing (25), text messaging (24), 

and voice calls (19). Older adults (11) were more likely to report having used social media to 

engage in meaningful connections than middle age (2) and young adults(3).  Middle age adults 

(3) were more likely to report using email to engage in meaningful communication than older (2) 

and young adults (1). Across the  phases of adulthood there was a significant difference in the 

use of video conferencing software to form meaningful connections (F(2,27)=3.55, p=.04). For a 

full overview of the technologies used by the participants please see Figure 4.3. 
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Figure 4.3 Technologies Used to Engage in Meaningful Social Connections  
 
Sense of Connection Achieved through Communication Technologies  

 When asked about the sense of connection participants experienced through technology 

mediated communication most young and older adults reported a positive (4,5) and neutral (3,3) 

experience respectively.  One participant stated the following “It's a lot. It's a lot better to be in 

person, of course, I think there's more. It's more the kind of reality to be to be with somebody in person 

then over the phone or even looking through the screen. So at times, it does feel like it's less real 

sometimes. But I think when we are able to laugh together and kind of make fun of funny situations 

together, I think that kind of brings some energy and liveliness into our system.” Middle aged adults 

reported that when engaging in meaningful communication their sense of connection has been 

negative (6), reporting a decline in the sense of connection with whom they were 

communicating. Middle age adults were significantly more likely to report a negative attitude 
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towards engaging in communication through technology mediated communication (F(2,27)= 

6.30, p=.01). However, there was no significant difference across attitude towards sense of 

connection and participants experience of loneliness. For a full overview of the sense of 

connection achieved through technology mediated communication please see Figure 4.4  

*Same – Refers to a similar sense of connection as if the person was communicating face to face

Figure 4.4 Sense of Connection through Technology Mediated Communication  

Distinctions of Technology Mediated Communication and In-person Communication 

Participants often reported key distinctions which occurred in meaningful communication 

that happened in face-to-face interaction that was often omitted in technology mediated 

communication. Throughout adulthood there were differences across what stood out the most for 

participants; the most prevalent themes included the lack of non-verbal communication (11), 

touch and physical contact (9), sense of physical presence (9), and inability to recognize body 

language (7). Across the phases of adulthood here was no significant difference among groups. 

For a full overview of the differences experienced when engaging in meaningful relationship 

through technology mediated communication, please see Table 4.6.   
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Table 4.6 Key differences when engaging in meaningful relationships through technology 

mediated communication when compared to face-to-face communication  

Key Difference 

Number of Mentions  
Young 
Adults  

Middle 
Age 

Adult  

Older Adult  Overall 

Touch physical contact 2 2 5 9 
Body language 2 4 1 7 
Non-verbal 
communication 

2 6 3 11 

Technology limitations 0 2 2 4 
User related challenges 0 1 0 1 
Personable 2 1 1 4 
Physical presence 4 1 4 9 
Focus and formality 0 0 2 2 
none 1 0 1 2 
Overall (Total 

Mentions) 

15 17 19 49 

 

Affect Towards Telepresence Across Embodiment 

 Participants often noted that video conferencing was one of the core technologies which 

they leveraged to engage in communication with those with whom they described as having a 

meaningful relationship. A key portion of the interview aimed to understand the participants 

attitudes and thoughts about various types of telepresence technologies representing a range of 

embodiment. These technologies include video conferencing software, telepresence hardware 

such smart displays, telepresence hardware with the ability to pan and tilt, and telepresence 

robotic hardware which have a full range of mobility in a remote space. Across the phases of 

adulthood, the technologies towards which participants had the most positive affect towards 

included telepresence software and telepresence technologies with limited mobility. Across the 

phases of adulthood, middle age adults were most likely to have a positive affect towards the 
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various types of technologies, include telepresence technologies with full mobility (8).  For a full 

overview of the participants affect towards the types of communication technologies please see 

table 4.8. 

Table 4.8 Affect towards telepresence technology across various level of embodiment  
Technology 

Type 
Young 
Adults 

Middle 
Age Adults 

Older 
Adults 

Overall 
Affect 

Telepresence 
Software 

Positive 9 10 10 29 
Negative 1 0 0 1 
Neutral 0 0 0 0 
Mixed 0 0 0 0 
Other 0 0 0 0 

Telepresence 
Hardware 

Positive 7 8 8 23 
Negative 2 0 2 4 
Neutral 0 2 0 2 
Mixed 0 0 0 0 
Other 0 0 0 0 

Telepresence 
Hardware 
(Limited 
Mobility) 

Positive 9 10 10 29 
Negative 0 0 0 0 
Neutral 1 0 0 1 
Mixed 0 0 0 0 
Other 0 0 0 0 

Telepresence 
Hardware 

(Full 
Mobility) 

Positive 2 8 5 15 
Negative 6 1 4 11 
Neutral 0 0 0 0 
Mixed 1 1 1 3 
Other 0 0 0 0 

A key factor mentioned phases of adulthood was the importance of communication 

frequency to both maintain and support meaningful relationships. When asked if access to the 

various types of telepresence technologies, participants noted that their frequency of 

communication with those with whom they had meaningful relationships would improve. Across 

the phases of adulthood here was no significant difference across the groups. For a full overview 
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of participants response to how access to telepresence technologies across the spectrum of 

embodiment would impact the frequency of communication, please see table 4.9.  

Table 4.9 Frequency of Communication if Access to Telepresence Technologies  

Frequency 
Young 
Adults 

Middle Age 
Adults 

Older 
Adults 

Overall 
Total 

Every day  (7 times a week/ 
multiple times a day 

9 7 11 27 

4-5 Weekly (4-5 times a (1) 0 2 1 3 
2-3 Weekly (2-3 times a week) 1 3 6 10 
Weekly (Once a week) 3 2 1 6 
Monthly + (Every Month/ Few 
Times a (1) 

0 0 1 1 

Monthly -  (Every  Month) 0 1 0 1 
Monthly -  (Every Few Months 0 0 0 0 
Yearly (Once or twice a year) 0 1 0 1 

 
Interest to Adopt Telepresence Technologies Across Various Level of Embodiment  

 Participants were asked to list the telepresence technologies across the spectrum of 

embodiment from most to least useful and easy to use. The technologies which were perceived as 

most useful across the phases of adulthood include telepresence software, telepresence with 

limited mobility, and telepresence technologies with full mobility, please see Table 4.10. 

Participants reported that the technology which was the easiest to use was video conferencing 

software, some reporting that prior experience and comfort with the technology. Following 

telepresence software, some participants noted that using a telepresence technology such as 

smart displays would be easier to use as all the functionalities and requirements to participate in 

video conferencing are streamlined. Some participants noted the following regarding each of the 

four technologies across various levels of embodiment:  

Video conferencing  

“I think it'd be most useful because from what I understand, it's something you could take with 

you on the go.”  
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“ I think the zoom would be your ideal, okay. And I would want to get better at it.”  

“Video conference, the first one is the most useful because I can do it on my computer while 

doing other things.” 

Telepresence hardware  

“The standalone unit, I don't have any use for that. I've got the computer and I use that, you 

know, computers versatile enough for me.”  

“I don't really envision buying a unit specifically for that unless like it was the more advanced 

one that has all the extra bits in it can follow you around” 

“There was not much difference between this FaceTime one and the second one (telepresence 

hardware.”  

Telepresence hardware with limited mobility  

“The one that has what they call limited mobility works on expanding the room, and you can 

swivel it around and visit second.”  

“The third one where you can move things around, you feel like you would have more control 

over your conversation and meeting relationship.” 

Telepresence hardware with full mobility  

“Well, I think the, I think the robot would be the most useful. Because it can follow you around 

in your normal, you know, home environment when you're discussing or, you know, talking with 

people” 

“The fourth one (telepresence robot), the fourth one, okay. Yeah, because you're, you feel like 

you're more there and can do more. 

Table 4.10 Perceived ease and usefulness of telepresence systems across embodiment levels 

Technolo
gy Type 

Ranki
ng 

Young Adults 
Middle Age 

Adults Older Adults Overall 
Ea
se 

Usef
ul 

Ea
se 

Usef
ul 

Ea
se 

Usef
ul 

Ea
se 

Usef
ul 
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Video 
Conferenc

ing 

1 5 5 6 2 5 4 16 11 
2 2 2 3 1 1 3 6 6 
3 1 3 2 2 0 2 3 7 
4 2 0 0 3 1 1 3 4 

Teleprese
nce 

technolog
y 

1 5 2 4 0 2 0 11 2 
2 4 4 5 4 3 3 12 11 
3 0 1 1 5 2 5 3 11 
4 1 3 0 1 0 2 1 6 

Teleprese
nce 

technolog
y with 
limited 

mobility 

1 0 2 0 3 0 3 0 8 
2 4 3 2 2 3 4 9 9 
3 6 5 7 2 4 3 17 10 
4 0 0 0 1 0 0 0 1 

Teleprese
nce 

technolog
y with full 
mobility 

1 0 1 0 4 0 3 0 8 
2 0 1 0 2 0 0 0 3 
3 3 1 0 0 1 0 4 1 
4 7 7 10 4 6 7 23 18 

Same  1-4 0 0 0 0 3 0 3 0 

*Ranking-Participants ranked perceived ease of use and usefulness across the four different types of 
communication technologies- 1=most useful/easy to use and 4=least useful/most difficult to use  

 

Participants were asked to report which of telepresence technologies across the spectrum 

of embodiment would be most helpful to maintain their meaningful relationships. Most 

participants reported these technologies in the following order, video conferencing software, 

telepresence technologies with full mobility, telepresence technologies with limited mobility, and 

telepresence hardware such as smart displays. Across the phases of adulthood here was no 

significant difference among groups. For a full overview of the participants thoughts please see 

figure 4.5. 



173 

Figure 4.5 Perceived interest in technology across telepresence embodiment to facilitate 
meaningful social connections 

Participants were asked if they would use the technology if it was offer to them for free 

“If the technologies and demonstration you watch were offered to you for free today, would you 

use them?” The technologies which most participants noted that they would use included video 

conferencing software and telepresence technology with limited mobility. Across the  phases of 

adulthood, middle age adults were most likely to use each of the technologies highlighted in the 

interview. Some participants noted the following regarding interest to adopt the different types if 

technologies. For a full overview of the participants interest in using the types of telepresence 

technologies please see table 4.11.  

Video conferencing  

“Being able to do it from anywhere, anytime. It doesn't have to be scheduled.” 

“That's always useful. Because it's you can take it with you, wherever you need to go. You don't 
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phone, if it's loaded on your phone, then most service plans have their data so you can chat 

through video if you need to.” 

Telepresence hardware 

“No, probably not. But I would probably give it to my partner's elderly father, as I think maybe 

he could” 

“Depending on what I wanted to do with it at home, I might think about trying it out. I don't 

know that I would fall over myself wanting to get it, but I might be willing to try it out.” 

Telepresence hardware with limited mobility  

“I think I would use it if it does a good enough job of tracking me around the room and in No, 

not like glitching around for as long as it works as it's supposed to work.” 

“Yeah, well, that was my favorite. I don't know if you will compute any other tool, but yeah, I 

would. Yeah, I would definitely use that.” 

Telepresence hardware with full mobility  

“I would use the robot without any hesitation.” 

“I really would like to have that. But there again, I'm seeing dollar signs, something like it's 

really going to be expensive. And it would depend on how expensive it was.” 

Table 4.11 Willingness to adopt telepresence technology  
    Participant Group 
Technology 
Type 

Answer 
Choice 

Young 
Adults  

Middle 
Age 
Adults  

Older 
Adults  

Overall  

Video 
Conferencing  

Yes 10 10 10 30 

No 0 0 0 0 

Maybe 0 0 0 0 
Telepresence 
hardware  

Yes 5 8 7 20 
No 4 2 3 9 
Maybe 1 1 0 2 
Yes 9 8 8 25 
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Telepresence 
hardware with 
limited 
mobility 

No 1 1 1 3 
Maybe 0 2 1 3 

Telepresence 
hardware with 
full mobility  

Yes 7 7 7 21 
No 3 3 2 8 
Maybe 0 0 0 0 

 

Discussion  

The findings of this research indicate that the implementations and application of 

communication technologies can serve as tools which can enable individuals to become more 

social connected and have the potential in helping address the experience of loneliness. The 

implementation and application of communication technologies needs to be considered when 

trying to identify its role and meeting the needs of adults across phases of adulthood. The goal of 

this research was to answer the following three research questions: 

1. What are the characteristics which exemplify meaningful social connection? 

2. How does the level of telepresence embodiment impact social connectedness across the 

lifespan?  

3. What are the key distinctions between different levels of embodiment? 

Characteristics of Meaningful Social Connections 

The research findings suggest that the characteristics which contribute the experience of 

social connectivity can be connected to components of meaningful communication and 

characteristics of meaningful relationships. Findings indicate that across adulthood, openness and 

frequency of communication were the most important components which support engagement in 

meaningful communication. These findings indicate that meaningful relationships require the 

ability to feel vulnerable about sharing ones’ thoughts and opinions. Moreover, in a meaningful 



176 

relationship individual can feel like they are understood and accepted. Previous research has 

indicated that feelings of acceptance are closely tied to participants report of rewarding 

relationships across life (Twenge et al., 2003). Meaningful relationships were often described by 

participants dynamic and accommodating to shifting life experiences. These findings indicate 

that meaningful relationships may be based on the formation of a set of interdependence 

accommodations. Prior research has found that interdependence across meaningful relationships  

was associated with shared socio-emotional goals, intimacy, and mutual assistance (Amati et al., 

2018).  

Findings indicate that a lack in frequency and adaptation to the preference of 

individuals needs can result in impacting the perceived quality of relationships. For example, 

participants often noted that individual whom they were in less contact often reflected on the 

perceived quality of their relationships.   These finding fall in line with previous research which 

has indicated that openness, particularly self-disclosure is an essential component in the 

maintenance of close relationships (Bochner, 1981). Furthermore, the inability to engage in 

openness, is also a key predictor and closely tied to the experience of loneliness. Across the 

literature, findings often indicate that individuals often report that their experience of loneliness 

is tied to a inability to talk with someone about the things that they are experiencing and have the 

confidence to trust the individuals who they are sharing the information with (Bartels et al., 

2008; Shankar et al., 2011; Stokes, 1985).   

The need to experience meaningful relationships was tied to participants experience 

of trust, caring, understanding, shared interests, and availability with the individuals whom they 

engaged in relationships with. Like the characteristics of meaningful communication, the 

qualities mentioned by participants that pertained to meaningful relationships are closely tied to 
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the characteristic which have been attributed to social connectivity, and often noted as 

contributing factors in helping address feelings of loneliness across the literature (Child & 

Lawton, 2019b; Franzoi & Davis, 1985). Across the lifespan there was similar trends amongst 

the qualities of meaningful relationships mentioned by young and older adults. For example, 

older adults and young adults were more likely to mention trust, caring and availability as 

important characteristics in meaningful relationships along with a higher frequency of engaging 

in communication daily than middle age adults. Similar to previous research, across the lifespan 

middle age adults and older adults were more likely to report meaningful relationships with 

family members which included children, spouse’s, partner’s and siblings (Child & Lawton, 

2019b; Fowler et al., 2015; Kobayashi et al., 2009). When asked about changes regarding as to 

how they can engage in communication with those with whom they have meaningful 

relationships, young adults and older adults were more likely to mention changes. The most 

notable changes noted by the participants included format (e.g in-person communication, phone 

calls), frequency of contact, and want to be better listeners. Findings indicate that challenges 

related to meaningful communication were often related to limitations of the medium of 

communication (e.g., texting, social media) used by the participants.  

Telepresence Embodiment and Social Connectivity  

 Across the lifespan the technology adopted and implemented to support meaningful 

social connection included telepresence, texting, phone calls, social media, and email. Older 

adults and young adults were more likely to utilized telepresence, phone calls, and social media. 

Young and middle age adults were more likely to utilized text-based communication to engage in 

communication with those with whom they reported having meaningful relationships with. 

Furthermore, young, and older adults were more likely to report positive social interactions 



178 

through technology mediated communication and use it on a more frequent basis than middle age 

adults. The current body of literature provides little insight pertaining to the technology use 

behaviors of middle age adults. The predominant focus of existing work has been on the 

experiences of young adult (Chopik, 2016; Shah et al., 2019; Thomee et al., 2010; Yayan et al., 

2019) and older adults (Chopik, 2016; Fang et al., 2019; Pauly et al., 2019). Findings indicate 

that middle age adults may be less likely to engage in communication with those with whom they 

have meaningful relationships than young and middle age adults.  

Some of the key factors contributing to the experience of loneliness across middle 

adulthood included living alone, frequency of contact with neighbors, social exclusion, 

psychological distress, emotional wellbeing, employment status and perceived health (Franssen 

et al., 2020). Understanding these contributing factors can help provide insight into the adoption, 

implementation, and attitudes towards the use of communication technologies. For example, the 

adoption and use of communication technologies may not always mean that they are being used 

to engage in meaningful communication. Across the interviews carried out, middle age adults 

were more likely to report being busy working, limiting the time they had to engage in 

meaningful social connections, often deferring to mediums which involved text-based 

communication such as texting and email. Further, exploration of the interaction of middle age 

adult’s interaction with technology and their experience of loneliness. As the transition from 

middle age adulthood into older adulthood is one of the fastest growing shifts in population 

demographics, it may give insights into the development of resources and services need to 

support a rapidly growing older adults population. Further longitudinal research is needed to help 

identify if the trends observed in This study are representation of age demographics or depictions 

of age cohorts transitioning across the phases of adulthood.  
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 The data indicates that across the three phases of adulthood, the use of telepresence was 

the most frequently mentioned technology utilized by study participants in maintaining and 

supporting meaningful social connections. Through this research I investigated the affect and 

interest to adopt telepresence technologies across various levels of embodiment. Embodiment 

refers to sense of presence which can be achieved through technology mediated communication. 

Participants were presented with four various types of telepresence technologies ranging from 

low embodiment (e.g telepresence software) to high embodiment (e.g., telepresence robot). 

Across low to middle embodiment technologies participant affects was identical. However, when 

presented with telepresence robots, middle age participants were more inclined in having a 

positive affect towards the technology than young adults and older adults. Participants were 

asked about their thoughts on how easy and useful the four different types of technologies would 

be, indicating potential interest to adopt. Across adulthood, young adults were more interest in 

the adoption of low embodied technologies (e.g., telepresence software, telepresence hardware).  

Across technologies with a higher level of embodiment, middle age adults and older 

adults’ interest to adopt often surpassed that of young adults. Understanding the preferences of 

participants regarding the embodiment level which they perceive as most beneficial in helpful in 

supporting meaningful connection have help give insights to the features which technologies 

need to include to help users engage in the meaningful social connections. For example, across 

study participants, young adults often noted that they valued the portability and accessibility of 

lower embodiment technologies as it could always be present with them. Middle age adults and 

older adults often noted that a higher embodiment technology would enable them to connect with 

family members and help them feel like they were present. These findings are particularly 

interesting as middle age adults were generally more likely to report use of lower embodiment 
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technologies (e.g., email, texting) as their primary modes of communication.  It is important to 

note that the current research did not provide the participants with the ability to engage in a full 

demo, allowing the participants to engage directly with the technology and grasp the full range of 

its capabilities. However, study findings support previous findings related to work conducted in 

understand the role of higher embodiment technologies (Bevilacqua et al., 2014b; Moyle et al., 

2020). I also provide insights pertaining to the application of a range of telepresence 

technologies across phases of adulthood which has not yet been explore. Future research should 

aim in conducting a full demonstration allowing the users to engage with individual with whom 

they have meaningful relationships. 

Considerations across technology embodiment  

 When thinking about communication technologies, the role of embodiment is an 

important consideration when trying to understand how the sense of presence achieved by the 

user is attained by both the sender and receiver of messages. In-person communication is 

multidimensional involving the transmission of verbal, non-verbal, and paraverbal messages 

which are decoded by the receiver of messages (Allwood, 2008; Fowler et al., 2015). Findings 

indicate that the application of communication technologies with the aim of replicating in-person 

communication may help lead to a stronger sense of presence for both the senders and receivers 

of message. It is important to note, the goal of communication technologies, regardless of 

embodiment, should never be to replace in-person communication. Its role should merely be a 

resource to help address the needs of individuals to maintain and support meaningful social 

connections, and in turn serve as an avenue which leads to more in-person communication. 

Future research should aim to provide an organizational structure for existing communication 

technologies along with a measurement tool which could provide researchers and developers 
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with a systematic approach of quantifying the implication of embodiment in achieving 

meaningful interactions.  

Implications 

This research provides unique implications for research, practice, education, and policy 

development. The qualities of meaningful communication and connections is an essential 

component in the development of tools, resources, and interventions aimed to enhance social 

connectivity and address the experience of loneliness across the lifespan. Providing a lifespan 

approach to the understanding of loneliness is essential in strengthening the understanding of the 

diverse set of experiences and the requirements needed to meet individual needs (Campbell et al., 

2015). Although the primary focus of research focused on understanding the uptake and 

implementation of technology resources has been focused on the experience of young adults and 

older adults, adopting a lifespan approach can help provide additional insights pertaining to the 

diverse set of experiences across middle adulthood. This research indicates that there is a 

particular interest in the adoption of higher embodied technologies by middle and older adults. 

Future research should aim to elaborate the adoption behaviors of adults across technologies with 

different levels of embodiment. However, this may be challenging as many of the technologies 

which present a higher level of embodiment can be more costly and dependent on a wider 

assortment of requirement (e.g., broadband internet, open home design) in order to function 

properly.  

The adoption and implementation of technologies also has implications for practitioners. 

Study participants often noted that being able to engage in communication technologies may be 

beneficial in helping support and strengthening the relationships that they perceived as 

meaningful. This in turn may present opportunities for the creation and implementation of 
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resources and services which can help reduce the experience of loneliness across adulthood. 

Distributing this knowledge through social work curriculum and continued education credits can 

help equip future and existing practitioners with the knowledge needed to apply existing 

communication technologies to facilitate social connectivity along with the critical thinking 

ability to implement new and emerging technologies.  

Practitioners’ awareness and understanding of the communication technologies can play 

an important role in providing the community members they serve with the tools they need to 

facilitate social connectivity not only on an individual level but also from a communal 

perspective. For example, technologies are not limited to connecting individual with family and 

friends but also enable them to be present in environments such as senior center, libraries, 

recreational centers, gyms, school, museums, and other communal places, enabling interactions 

which could potentially resemble what may be achieved in a in person circumstance (Bevilacqua 

et al., 2014b; Edwards, 2011; Moyle et al., 2020; Tsui et al., 2014). Furthermore, social work 

practitioners can help serve as advocates for the communities which they serve to raise 

awareness about the barriers which may exist pertaining to the adoption and implementation of 

resources. Researchers and practitioners should work together to facilitate discussions 

surrounding the social injustice related to access and address the concerns raised by the 

community they serve. Furthermore, the collaboration of researchers and practitioners can serve 

as a platform which can inform and advocate policy makers and work together to develop 

policies with the intention of meeting the needs of the community and those experiencing 

loneliness and social disconnect. It is important to note that although attractive, the application of 

technology tools should never be aimed at removing or replacing in person interaction, but rather 

serve as aid and enable individuals who would otherwise not be able to be socially connected.  
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Limitations 

In the current study there are some limitations which should be discussed as they may 

present opportunities in future research. This is a small sample qualitative study implementing 

purposeful sampling, representative of phases of adulthood with limited diversity across the 

sample, therefore findings lack generalizability to the entire United States population. 

Quantitative research with a large representative sample would be needed to further explore the 

insights identified in the present research related to the formation and maintenance of meaningful 

relationships and adoption of telepresence technologies across various levels of embodiment. 

Furthermore, do the nature of research focused on understanding the subjective experience of 

loneliness, participants were asked about their sense of social connection and meaningful 

connection, and no direct questions were geared towards feelings of loneliness. This research 

was conducted during the COVID-19 pandemic which may have impacted participants the 

relationships participants had and the quality of these relationships.  

This study utilized video demonstrations of the technologies across various level of 

embodiment, highlighting various capabilities, features, and provided examples of actual human 

interactions. Although video demonstrations can be an effective way of demonstrating 

technologies due to an inability to demonstrate the technologies in-person, enabling participants 

to experience embodiment through the technology mediated communication may help enhance 

their understanding of the construct. Future research should aim to provide participants with the 

ability to interact with the technology proving the participant with a better baseline as to how 

sense of presence is and feels like across these various types of technologies. Furthermore, 

longitudinal research is needed to better understand the use behaviors and implementation of 

telepresence technologies across phases of adulthood.  
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Conclusion 

This research presents unique insights pertaining to the facilitation and engagement in 

meaningful relationships, implementation and utilization of communication technologies, and 

interests to adopt telepresence technologies across various level of embodiment by individuals 

across phases of adulthood. Results indicate that across adulthood there are some variations 

pertaining to the development of meaningful relationships and how individuals utilize and 

leverage communication technologies to connect with others. Understanding the application and 

role of communication technologies, specifically technologies which can enable individuals to 

have a strong sense of presence with others, may present an opportunity towards enhancing 

social connectivity and addressing the loneliness epidemic. Future research should aim to 

understand the role of technology and how across adulthood it may be leveraged as tool. 

However, careful attention is needed to help ensure that the needs of the users are met and 

concerns pertaining to its implementation are further explored, in both short- and long-term 

implementation.  
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Appendix 4.1 Survey Instrument (Available per request) 

Appendix 4.2 Coding Scheme 
High Level Codes Medium Level 

Codes 
Low Level Codes 

Communication in 
Relationships (How 
would you describe a 
meaningful 
relationship) 

Communication 

Listening Listening 
Adaptability Adaptability – 

communication adapts to 
what each party may be 
interested in discussing 

Frequency Frequency – 
Communication happens 
on a regular basis with no 
major gaps 

Quality Quality – The 
communication is beyond 
small talk 

Openness Openness – Can be open 
about topics that may be 
difficult to discuss with 
others 

Timeliness Timeliness – person is 
responsive to 
communication 

Organic Organic – 
Communication flows 
easily without have to 
think about it 

Other Other 
Qualities in 
Relationship 

Relationship qualities 

closeness 
Understanding Understanding – person 

understand the things the 
person is going through 

Caring Caring AND/OR Reliant. 
Sincerely cares about one 
another’s wellbeing 
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Respect Respect – They are 
respectful of one 
another’s needs 

Trust Trust – Ability to trust 
someone with important 
matters, secrets, 

Availability Availability -Able to talk 
to them at anytime 

Shared interests Shared interests – 
Interested in similar 
things 

Shared Values Shared Values – Share 
values or mutual respect 
for each others values 

Shared Experiences 
Work together Ability to work together 

through various 
circumstances 

Important Dates Remember birthdays, 
meaningful dates, 
important aspect shared 
within the relationship 

Compatibility 
Comfort 
Commitments a shared sense of 

commitment to the 
relationship, bring a 
similar contribution 

Other 
Who are two people 
in your life that you 
would describe your 
re 

Who are two people in 
your life that you would 
describe your relationship 
with them as meaningful? 

Mother Mother 
Father Father 
Child (the child of a parent) 
Brother Brother 
Sister Sister 
Step Siblings 
Half-Siblings 
Spouse Spouse 
Partner Partner 
Friend Friend 
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boyfriend/girlfrien
d 
House Mate 
Other 
Quote 

Age Age(s) of the people with 
whom you have a 
meaningful relationship 
with 

15-20 15-20
21-25 21-25
26-30 26-30
31-35 30-35
36-40 36-40
41-45 41-45
46-50 46-50
51-55 51-55
56-60 56-60
61-65 61-65
66-70 66-70
71-75 71-75
76-80 76-80
81-85 81-85
86-90 86-90
91-95 91-95
30-35 30-35

Frequency of 
Communication 

Frequency of 
Communication 

Every day  (7 times 
a week/ multiple 
times a day 

Every day  (7 times a 
week/ multiple times a 
day 

4-5 Weekly (4-5
times a (1)

4-5 Weekly (4-5 times a
week)

2-3 Weekly (2-3
times a week)

2-3 Weekly (2-3 times a
week)

Weekly (Once a 
week) 

Weekly (Once a week) 

Monthly + (Every 
Month/ Few Times 
a (1) 

Monthly + (Every Month/ 
Few Times a month) 

Monthly -  (Every 
Few Month) 

Monthly -  (Every Few 
Month) 
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  Monthly -  (Every 
Few (2) 

    Monthly -  (Every Few 
Month) 

  Yearly (Once or 
twice a year) 

    Yearly (Once or twice a 
year) 

Communication 
Improvements with 
meaningfull 
relationships 

        

  Yes       
    Listening     
    Approach   Changes in how one 

communicated and 
approaches 
communication - Try to 
be more patient and 
understanding. 

    Format   Access to a favored 
format weather it be 
being able to talk in 
person, have a call, video 
chat etc 

    Topic     
    Frequency     
    Technolog

y 
  change technology to 

meet friends preferences 
    Other     
  No change       
  Quote       
How often do you 
use technology to 
communicate with 
those you d 

      How often do you use 
technology to 
communicate with those 
you described as having a 
meaningful relationship 
with? 

  Every day  (7 times 
a week/ multiple 
times a day (1) 

    Every day  (7 times a 
week/ multiple times a 
day 

  4-5 Weekly (4-5 
times a week) 

    4-5 Weekly (4-5 times a 
week) 

  2-3 Weekly (2-3 
times a (1) 

    2-3 Weekly (2-3 times a 
week) 

  Weekly (Once a (1)     Weekly (Once a week) 
  Monthly + (Every 

Month/ Few Times 
a month) 

    Monthly + (Every Month/ 
Few Times a month) 

  Monthly -  (Every 
Few (1) 

    Monthly -  (Every Few 
Month) 



202 

Yearly (Once or 
twice a (1) 

Yearly (Once or twice a 
year) 

Other 
Ways of 
communicating 

Ways of communicating 

Face to face Face to face 
Google Voice/AI 
Text Text 
Calls Calls 
Video 
Conferencing 

Video Conferencing 

Group Connections Discord, Group me, etc. 
other apps/platform that 
allow individuals that 
connect with each other 

Video 
Conferencing 
Dedicated tech 

Video Conferencing 
Dedicated tech 

Social Media Social Media 
Video Games 
Email 
Other Technology Use 
Quote 

Sense of Connection 
Through Technolgy 

Increased 
Decreases 
Same Neither better or worst 
Mixed 
Other connection is different 

than what may be 
experienced in person. 

Quote 
Improved 

Differences 
Tech/Face to face 

Touch Physical 
contact 

ability to hug 

Body language 
Non-verbal 
communication 

Technology 
Limitations 

Poor internet connection, 
technology failure (drop 
calls), etc 
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  User related 
challenges 

    User does not know how 
the technology functions. 
There may be some 
challenges in 
understanding the 
functionalities of the 
technology. 

  Personable     Feeling of connecting 
with a individual(s). 
Person is not focused on 
other things 
(Multitasking) 

  physical presence       
  Technology 

novelty 
    With time use of 

technology is no longer 
exciting 

  Focus and 
Formality 

    Focus of the conversation 
and The connection is 
less spontaneous 

  Other       
  none       
  Quote       
  Touch     E.g., ability to hug 
  Impact of COVID 19 
Use of Technology to engage in communication Use of Technology to 

engage in communication 
  Opportunities Opportunities 
  Challenges Challenges 
  Both Both 
  Other   
  Quote   
How has the use of these technologies changed in the past year? How has the use of these 

technologies changed in 
the past year? 

  Increased Increased 
  Same Same 
  Decreased Decreased 
  Mixed   
  Quote   
Impact of technology on relationships   
  Positive   
  Negative   
  No impact   
  Other   
  Quote   
  Technology Embodiment 
Sense of Connection Affect Sense of Connection 

Affect 
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  Quote   
  Telepresence Software Telepresence Software 
    Positive Positive 
    Negative Negative 
    Neutral Neutral 
    Mixed   
    Other   
  Telepresence Hardware Telepresence Hardware 
    Positive   
    Negative   
    Neutral   
    Mixed   
    Other   
  Telepresence Hardware with limited mobility Telepresence Hardware 

with limited mobility 
    Positive   
    Negative   
    Neutral   
    Mixed   
    Other   
  Telepresence Hardware with full mobility Telepresence Hardware 

with full mobility 
    Positive   
    Negative   
    Neutral   
    Mixed   
    Other   
Tech Access and frequency of contact If you had access to all 

the technologies how do 
you think it would impact 
the frequency of contact 
with friends and family? 

  Improve Improve 
  Decline Decline 
  Same  Stay the same 
  Mixed   
  Other   
  Adoption 



205 

Perceived usefulness Perceived usefulness 

Pick the number that 
corresponds with the 
order in which 
participants place the 
technologies 

1-signifies most useful
2
3
4- signifies least useful

Quote 
Video -conferencing Video Conferencing 

through a personal device 
(smartphone, tablet, 
computer) 

1 
2 
3 
4 
Other 

Telepresence technologies Telepresence 
technologies 

1 1 
2 2 
3 3 
4 4 
Other 

Telepresence technologies with limited 
mobility 

Telepresence 
technologies with limited 
mobility 

1 
2 
3 
4 
Other 

Telepresence technology with full mobility Telepresence technology 
with full mobility 

1 
2 
3 
4 
Other 

Same All technologies are 
perceived to have the 
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same level of perceived 
usefulness 

All 
Are there any other uses 
any of these technologies 
outside of what we have 
discussed thus far? 

Business Business 
Education Education 
Medicine Medicine 
Institutionalized Care Institutionalized Care 
Public Spaces Visit public spaces like 

Museums/Public 
Spaces/vacation 
destinations’/stores 

Surveillance Check in on home, 
persons,  pets 

Attend events 
Direct Assistance Help or directions on how 

to do something, direct, 
enabling ability to 
support with various 
things. 

Other e.g., Be able to control a
remote environment

none 
Quote 

Perceived Ease of Use 
Perceived ease of use Can you list these 

technologies from easiest 
to use to what you think 
would be most difficult to 
use? 

Pick the number that 
corresponds with the 
order in which 
participants place the 
technologies 

1-signifies easiest to use
2
3
4- Most difficult to use

Video Conferencing 1-Most easy
2
3
4-Least Easy to use

1 
2 
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    3   
    4   
    Other   
  Telepresence technology 1-Most easy  

2 
3 
4-Least Easy to use 

    1   
    2   
    3   
    4   
    Other   
  Telepresence technology with limited mobility 1-Most easy  

2 
3 
4-Least Easy to use 

    1   
    2   
    3   
    4   
    Other   
  Telepresence technology with full mobility 1-Most easy  

2 
3 
4-Least Easy to use 

    1   
    2   
    3   
    4   
    Other   
  Same   
    All All technologies are 

perceived to have the 
same level of ease of use 

Quote   
  Most useful in supporting 

meaningful relationships 

Video Conferencing   
Telepresence technolgy   
Telepresence Technolgy with limited mobility   
Telepresence with full mobility   
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Same All of the technologies 
were perceived equally 
useful 

Quote 
Video Conferencing If the technologies in the 

demonstration you 
watched were offered to 
you for free today, would 
you use them? 

All technologies should 
be described below 

Yes- would use 
no- not willing to use 
Maybe- if participant 
wasn't sure if they would 
want to use the 
technology 
other -Any other type of 
thoughts  

Yes 
No 
Maybe 
Other 

Telepresence technolgy 
Yes 
No 
Maybe 
Other 

Telepresence technology with limited mobility 
Yes 
No 
Maybe 
Other 

Telepresence technology with full mobility 
Yes 
No 
Maybe 
Other 
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Appendix 4.3 Interview Script and Questions 

Interview/Survey Script and Questions 
Introduction: 

Thank you for taking the time to participate in the interview today. My name is _____, and I 
work at the University of Georgia. Before we get started do you mind silencing your phone, 
so we do not have any interruptions?  Thank you! 

Great! First as we begin the interview, I’m going to ask you a few questions to make sure 
everything is set-up correctly. This is to make sure that everything related to technology will 
run smoothly on both of our ends.  

• Are you able to hear me clearly?
• Are you able to see the video on your screen clearly?

Reminders and Overview 

Wonderful, it looks like we are ready! 

• First, in order to be consistent between participants, I am required to read
directly from this script.  I apologize if questions sound formal or repetitive.
It’s okay if your answers seem repetitive.

• If the connection is interrupted and you are unable to see or hear what is being
displayed on the screen, please let know.

• Your involvement in the study is voluntary, and you may choose not to
participate or to stop at any time without penalty or loss of benefits to which
you are otherwise entitled. No aspect of your educational record or trajectory
will be impacted by the decision to participate or choose not to participate.

• As a reminder, all your answers are confidential.
• There are no right or wrong answers
• I am really interested in capturing your personal experiences and ideas.

However, some of these questions might be personal. If there is anything you
do not wish to discuss, we can always skip that topic. Please just let me know.

• If at any time you no longer wish to be in this study, just let us know.

To kicks things off, I would like to go over some of the things that we will be discussing 
today: 
The main topics of today’s interview will include the relationships, particularly those with 
family and friends or any other relationship you would consider as most meaningful to you, 
communication which happens remotely with those with whom you have these relationships 
with, and your use of technology to communicate. I will also be presenting you with a set of 
various communication technologies and I will ask your opinions and thought about them. 
Please keep in mind that there are no right or wrong answers. 
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Before we get started, I want to check in to make sure you are able to hear me and see the 
screen?  

(Participant signal that technology is working properly) 

Great lets get started!  

Brief Survey 

In the chat bar located to the right of your screen I have shared with you a link to a quick 
online survey. As a reminder, all your answers are confidential. The first page of the survey 
is the consent form which will inform you about the various component of today’s survey 
and interview. Please read it carefully and let me know if you have any questions. If you 
decide to participate in today’s study please click continue This survey will ask demographic 
information, questions pertaining to you use of technology, communication, and changes in 
how you communicated over the past year. Once you complete the survey, we will proceed 
with today interview. I will be on the zoom call as you complete the survey, and you can ask 
me any question you might have.  

Qualtrics Link: 

(Participant signal that survey is complete) 

Interview 

Great, it looks like we are ready to begin todays interview. 

• How would you describe a meaningful relationship?
o What are some of the things that make the relationship meaningful?
o What are some the things that you do to maintain a meaningful

relationship?
§ Communicate
§ Activities

• Who are two people in your life that you would describe your relationship
with them as meaningful?

o What is the age of the individuals you described?
o Can you describe your relationship with them?
o What are some of the things that make these relationships different than

other relationships?

• What aspect of your communication with them works well for you?
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o How often do you communicate with them?
o Are there are any changes you would like to make as to how you are

currently able to communicate with those whom you describe you have a
meaningful relationship with?

• How often do you use technology to communicate with those you described
as having a meaningful relationship with?

o How would you describe the use of communication technologies by two
persons you mentioned earlier?

o What technologies have you used to connect with those with whom you
have meaningful relationships with?

§ How would you describe the sense of connection with these
individuals when you communicate with them through
technology?

§ What are the difference when communicating with these
individual through technology when comparing your experience
of talking to them face to face?

• Does your sense of presence or feeling of connection
change when communicating through technology?

o How do these changes affect your ability to
communicate?

o What are the similarities when communicating with these individual
through technology when comparing your experience of talking to them
face to face?

• How has the use of these technologies changed in the past year?
o Has technology created opportunities or challenges in communicating

with those with whom you have meaningful relationships?
o How would you describe the frequency of communication?

§ Has it decreased, stayed the same, or increased when compared to
prior the spread of COVID-19?

§ Has the use of technology affected the relationships you have
with these individuals?

• Thus far we have discussed about the components of a meaningful relationships,
the ways in which you communicate with those with whom you have
meaningful relationships with, how you might use technology to communicate,
and the changes which have occurred in how you communicate with those with
whom you have meaningful relationships.

• The goal of this next section is to get your opinion and thoughts about
various types of communication technologies and how they might be used to
communicate with those with whom you have meaningful relationships
with.

• We are going to begin by watching four short videos which will help
demonstrate four different types of communication technologies. These
technologies vary in their capabilities and how two or more connect with each
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other. Some of the technologies can be used through a smart phone and devices 
someone owns, while others are standalone devices and systems which can be 
used to communicate with others. These videos will explain how the 
technologies function, what they are capable of doing, and how they differ from 
one another.  

 
• Now that you have watched the 1st video  

o How would you describe the sense of connection you feel you could 
achieve across the types of technologies demonstrated?  

• Now that you have watched the 2nd video   
o How would you describe the sense of connection you feel you could 

achieve across the types of technologies demonstrated?  
• Now that you have watched the 3rd video   

o How would you describe the sense of connection you feel you could 
achieve across the types of technologies demonstrated?  

• Now that you have watched the 4th video   
o How would you describe the sense of connection you feel you could 

achieve across the types of technologies demonstrated?  
 

• You watched four videos describing four different types of communication 
technologies with different capabilities and ways of connecting individuals 
together. Now imagine you had these technologies in your home, and you 
would get to use it regularly with friends and family, do you think it would 
affect the amount of contact you would have with friends and family?  

 
o Can you list these technologies from most useful to least useful? Why 

did you choose that order? 
• Telepresence software 
• Telepresence technologies  
• Telepresence technologies with limited mobility  
• Telepresence technology with full mobility  

§ Are there any other uses any of these technologies outside of 
what we have discussed thus far? 

§ Can you tell me a bit about why you chose that order? 
 

o Can you list these technologies from easiest to use to what you think 
would be most difficult to use?  

• Telepresence software 
• Telepresence technologies  
• Telepresence technologies with limited mobility  
• Telepresence technology with full mobility  

o Can you tell me a bit about why you chose that order? 
 

• Based on the descriptions of the technologies which of these technologies do 
you think would be most useful in keeping you connected with the 
individuals that you described as having meaningful relationships?  
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o Can you describe what functions of that technology stood out to you the 
most? 

 
• If the technologies in the demonstration you watched were offered to you 

for free today, would you use them?  
• Telepresence software 
• Telepresence technologies  
• Telepresence technologies with limited mobility  
• Telepresence technology with full mobility 

 
• Before we close, I would like to ask you if you wanted to say anything else 

about anything we have discussed thus far or if you had any other questions for 
me regarding the study?  

 
•  Great! Thank you so much for your time and for participating in this interview. 
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CHAPTER 5 

SUMMARY, IMPLICATIONS, AND CONCLUSION 

Overview 

The goal of this dissertation is to understand the potential application of communication 

technologies as tools aimed to help address the social injustices related to the experience of 

loneliness across various phases of adulthood. Furthermore, this research provides an enhanced 

understanding of how the sense of embodiment achieved through a communication technology 

may impact the user’s sense of being present while communicating.  

The basis of this research was informed by the Cognitive Theoretical Approach to 

understanding loneliness as a phenomenon which highlights the multidimensionality of the 

phenomenon, integrating many of the strengths highlighted by both the Social Needs Approach 

along with the Behavioral Theoretical Approach. A key feature of this approach is the close 

relationships between the experience of loneliness and the insufficiencies experienced by 

individuals pertaining to the quality and absence of social relationships which make up one’s 

sense of social connectedness (Wong & Waite, 2016). Therefore, developing strategies which 

aim to support and advance an individual’s ability to maintain and create opportunities for social 

connectedness present an important strategy to help address the experience of loneliness across 

various phases of adulthood. In recent history, advancements in communication technology and 

internet-based communication platforms have presented opportunities towards advancing 

humans’ ability to engage and facilitate communication. Leveraging communication 
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technologies as tools presents an opportunity to promote social connectivity (Barbosa Neves et 

al., 2019; Pensas et al., 2014) 

 Technology platforms have various ways of facilitating and enabling individuals to 

engage in communication. For example, communication technology platforms can facilitate 

social contact through text, voice, images, video, locomotion in remote environments, or a 

combination of these various media. An important aspect of understanding the communication, 

which is facilitated through a technology medium, is the sense of embodiment or sense of 

presence that can be achieved by the sender and receiver of messages through technology 

mediated communication (Ciocan, 2015; Keshmiri et al., 2019; Luft, 2015). Understanding the 

role of embodiment that is achieved through various technologies can inform how an 

individual’s perceived sense of social connectedness is impacted when they can feel more 

present with the individuals with whom they are communicating. Social presence theory notes 

that the level of perceived presence achieved through technology mediated communication 

directly impacts the interpersonal emotional reaction which occurs between the sender and 

receiver of messages (Heerink et al., 2010; Lee et al., 2006). 

 Previous research has investigated the role of individual communication technologies and 

how their use and application in day-to-day life impacts social connectedness and the experience 

of loneliness. However, there is limited research exploring the use of communication 

technologies across the lifespan, the types of technologies being utilized, and the interest to adopt 

technologies which can facilitate various levels of embodiment. Considering the rapid shift in 

population demographic across young adulthood, middle adulthood, and late adulthood, 

understanding how technologies are adopted and used can inform the development and 

implementation of strategies and programs with the aim of promoting social connectedness and 
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addressing the experience of loneliness.  This dissertation aims to address and answer the 

following set of objectives and research questions, through a set of three studies.  

Table 5.1 Objectives and Research Questions 
Study 1 • Understand the experience of loneliness across various phases

of adulthood.
• Identify the various forms of communication technologies used

across interventions to help address loneliness across the
lifespan

• Understand how one’s sense of social connectedness is
impacted by the level of technology embodiment used.

Study 2 • What are the characteristics contributing to the experience of
loneliness across various phases of adulthood?

• What are the types of technologies individuals adopt across the
lifespan in helping engage in communication?

• What are the types of technologies individuals across various
phases of adulthood interested in adopting to help support
maintenance of meaningful social connections?

Study 3 • What are the characteristics of social connections which
exemplify meaningful social connection?

• How does the level of telepresence embodiment impact the
sense of social connectedness across the lifespan?

• What are the key distinctions of social connection across
different levels of embodiment?

Summary of Findings  

Chapter 2: Understanding the role of Embodiment in facilitating Social Connectivity to 

Address Loneliness Across the Lifespan: A Systematic Review  

Chapter 2 presented Understanding the role of Embodiment in facilitating Social 

Connectivity to Address Loneliness Across the Lifespan: A systematic review. This systematic 

review helps address a gap in the current research, as I aimed to identify the various technologies 

used across the lifespan and the role of embodiment in facilitating opportunities for social 

connectivity. Unlike previous work, this study aims to understand the role of communication 

technologies in facilitating social connectivity across the lifespan (Bessaha et al., 2020; Poscia et 
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al., 2018). The purpose of this systematic review is to further the understanding of 

communication technology’s role in facilitating social connectivity across the lifespan and its 

role in helping address the current loneliness epidemic. The aim of this research was to carry out 

a systematic review of the various communication technologies utilized to facilitate social 

connectivity across various levels of embodiment and address loneliness across the lifespan. The 

objectives of this systematic review were as follows: 

1. Understand the experience of loneliness across various phases of adulthood

2. Understand the types of communication technologies adopted and implemented through

interventions to assist adults to formulate social connectedness and address loneliness.

3. Understand how one’s sense of social connectedness may be impacted by the level of

technology embodiment used.

The studies included in this review had to meet the initial set of predefined criteria for

inclusion, described in Table 2.1. The studies that were included span across a period of ten 

years: between January 1, 2009, and February 2019. This time frame denotes a crucial shift in 

accessibility to networks capable of supporting synchronous video communication across mobile 

devices. The total number of articles reviewed was 3654. Following multiple stages of screening, 

15 articles were included in the qualitative synthesis.  

Communication technologies present opportunities to enable social connectivity and 

addressing the experience of loneliness. Technologies often range in capabilities and functions, 

representing diverse set of embodiment functions. Findings indicate that the existing literature 

provides limited insight pertaining to communication via technologies with a diverse set of 

functions, such as videoconferencing (Bamoallem, 2017; Banbury et al., 2018), telepresence 

hardware, and telepresence robots (Bevilacqua et al., 2014; Boissy et al., 2007; Casiddu et al., 
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2015). The implementation and use of higher embodied telepresence technologies may be 

connected to the users’ sense of social connectivity and experience of loneliness. However, 

current literature provides few insights pertaining to the practical behaviors related to higher 

embodied technologies among adults across phases of adulthood. Future research should 

consider the application of communication technology and its functions to maintain, support, and 

create opportunities for social connections across the lifespan. 

Chapter 3: Understanding the Relationship Between Communication Technologies and 

Perceived Loneliness.  

Chapter 3 presented Understanding the Relationship Between Communication 

Technologies and Perceived Loneliness. Loneliness has implications on the well-being and lives 

of individuals across all ages. In the United States three out of five adults report feelings of 

loneliness (Cigna U.S. Loneliness Index, 2018). The formation, maintenance, and support of 

social relationships is an integral component in the maintenance of a healthy lifestyle, promoting 

well-being, and reducing the experience of loneliness. The lack of opportunities for social 

contact, or the experience of social isolation, can have severe implications to an individual’s 

health and well-being (Aarts, 2018; Franssen et al., 2020). In recent history, the evolution of 

communication technologies has presented new opportunities in facilitating connection and 

enabled individuals to stay connected, especially when face to face communication is not 

possible. However, the way individuals can connect with one another varies by how two or more 

people are able to communicate with each other through technology. Communication 

technologies have the potential to serve as tools to facilitate opportunities for social connection 

and bridge the resource gap experienced by individuals who are unable to be social connected 

with family, friends, and their community. The goal of this study is to understand the experience 
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of loneliness across adulthood and understand the contributing factors to the experience of 

overall loneliness, social loneliness, and emotional loneliness. Furthermore, this study provides 

insights pertaining to the attributes of individuals interested in adopting telepresence 

technologies with a range of levels of embodiment. The purpose of this study was to expand the 

current understanding of loneliness as a multidimensional phenomenon across various phases of 

adulthood. Moreover, I aimed to investigate the characteristics of adults’ interest in the adoption 

of telepresence technologies across the various levels of embodiment. Through this study, I 

aimed to answer the following research questions: 

1. What are the characteristics of individuals experiencing loneliness across various phases 

of adulthood? 

2. What are the types of technologies individuals adopt to help them engage in 

communication? 

3. What are the types of technologies individuals across various phases of adulthood are 

interested in adopting to help support maintenance of meaningful social connections? 

The data for this study was collected using a Qualtrics survey which was distributed via 

Amazon Mechanical Turk (Amazon Mturk) Human Intelligence Tasks (HIT). The sample 

recruited for this study constituted 384 participants, representing the three phases of adulthood: 

young adults, middle age adults, and older adults.  Findings indicate that the application and 

implementation of communication technology presents an opportunity to increase access to 

resources needed to remain and support social connectivity. Furthermore, telepresence 

embodiment is an important feature which should be considered when studying how people 

engage in and formulate meaningful social connections across technology mediated 

communication. Research is needed to further explore the interest of adults across various phases 
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of adulthood to understand how extended use of technologies across various levels of 

embodiment may impact the user’s sense of connection.  

Chapter 4: Understanding the Role of Embodiment in Supporting Quality Social 

Connections  

Chapter 4 presented Understanding the Role of Embodiment in Supporting Quality Social 

Connections. The experience of loneliness is detrimental to the well-being of adults across the 

lifespan, having impacts on an individuals’ physical, psychological, and cognitive health (Child 

& Lawton, 2019; Franssen et al., 2020). Technology presents an opportunity to enhance well-

being and improve access to resources which enable individuals to remain socially connected 

across the lifespan. However, the emergence of new technologies with various abilities in 

enabling the users to achieve various levels of feeling present while communicating presents an 

exciting area of interest which expands on the embodiment which can be achieved through text 

or voice only communication. This research aimed to answer the following research questions: 

1. What are the characteristics which exemplify meaningful social connection? 

2. How does the level of telepresence embodiment impact social connectedness across the 

lifespan?  

3. What are the key distinctions between different levels of embodiment?  

The data for this study was collected remotely via videoconferencing software. The 

participants recruited for this study included young adults (age 18-35) n=10, middle age 

adulthood (age 35-65) n=10, and older adults (age 65+) n=10, with a total sample of 30 

participants.  Findings indicate that characteristics which contribute to the experience of social 

connectivity can be connected to components of meaningful communication and characteristics 

of meaningful relationships. Across adulthood, there are some variations pertaining to the 
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development of meaningful relationships and also how communication technologies are 

leveraged to connect with others. The technologies adopted and implemented to support 

meaningful social connection included telepresence, texting, phone calls, social media, and 

email. Older adults and young adults were more likely to utilize telepresence, phone calls, and 

social media. Young and middle age adults were more likely to utilized text-based 

communication to engage in communication with those whom they reported having meaningful 

relationships. Young adults and older adults were more likely to report positive social 

interactions through technology mediated communication and use it on a more frequent basis 

than middle age adults.  

In-person communication is multidimensional involving the transmission of verbal, non-

verbal, and paraverbal messages which are decoded by the receiver of messages (Allwood, 2008; 

Fowler et al., 2015). Findings indicate that the application of communication technologies with 

the aim of replicating in-person communication is important as it could potentially lead to a 

stronger sense of presence with the receivers of messages and in turn serve as a tool which can 

enable individuals to have stronger social connections. Participants’ interest to adopt 

technologies across various levels of embodiment varied. I found that young adults valued the 

ability to access communication platforms which could be more mobile while middle age adults 

and older adults were being more interested in technologies which presented opportunities for 

higher levels of embodiment. The findings of this research provide important implication for 

future research, social work education, practitioners, and policy development. The qualities of 

meaningful communication and connections is an essential component in the development of 

tools, resources, and interventions aimed to enhance social connectivity and address the 

experience of loneliness across the lifespan. 
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Implications 

Social Work Research 

The current literature focuses on the understanding and application of communication 

technologies to facilitate social connectivity and address the experience of loneliness across the 

lifespan. This research has identified multiple areas that need further expansion and exploration 

pertaining to the implications of leveraging communication technologies as tools to facilitate 

social connectivity. For example, future research may be designed to dissect the various 

attributes and functionalities of technologies and provide a structured and systematic approach to 

conceptualizing the sense of presence across levels of embodiment. This research aimed to 

understand embodiment and implementation of market ready technologies used primarily in the 

context of communication. However, it may be important for future research to explore how 

technologies such as virtual reality, videogames, and virtual worlds can enable individuals to be 

present and engage in meaningful social connections (Antunes et al., 2017; Barnett et al., 2014; 

Lankoski, 2016). Researchers should aim to engage social work practitioners and community 

members in discussions surrounding the challenges centered around the experience of loneliness 

and social disconnect. Furthermore, these discussions should be implemented in the development 

of strategies and interventions geared toward addressing the experience of loneliness. 

Discussions surround the social injustices related to access to technological tools should be 

accentuated through the research in order to push the field toward the development of resources 

which can be accessed by all members of society. Furthermore, the application of 

implementation science within the research approach can help expand the facilitation and 

distribution of research (Mois & Fortuna, 2020).  

Social Work Education  
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Social work education focuses on addressing social injustices and aims to advocate for 

equity which holds an important role in addressing the challenges faced by lonely adults across 

various phases of adulthood (NASW Code of Ethics: English, 2019). Educating students and 

enhancing their understanding pertaining to the diverse set of experiences related to loneliness 

can help facilitate a heighten sense of understanding pertaining to the wide range of implications 

it has on the individual, community, and the society in which we live. Equipping students with 

an understanding of the tools and resources needed to facilitate social connections can help 

bridge the resource gap experienced by the individuals they serve.  Educating students on the 

possibilities and concerns related to the application of communication technologies can help 

ensure that they are ready and capable of applying and implementing strategies which are able to 

leverage existing and emerging technological resources. In recent years, social work education 

has made significant progress in acknowledging the emergence of technology innovations, but 

continued advancement is necessary. 

Social Work Practice  

Practitioners’ awareness and understanding of communication technologies can play an 

important role in providing the community members they serve with the tools they need to 

facilitate social connectivity not only on an individual level but also from a communal 

perspective (Antonio & Marcuello, 2018; Mois & Fortuna, 2020). For example, technologies are 

not limited to connecting individuals with family and friends but also enable them to be present 

in environments such as senior centers, libraries, recreational centers, gyms, schools, museums, 

and other communal places, enabling interactions which could potentially resemble what may be 

achieved in an in-person circumstance. Furthermore, social work practitioners can help serve as 
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advocates for the communities which they serve to raise awareness about the barriers which may 

exist pertaining to the adoption and implementation of resources (Mois & Fortuna, 2020). 

Social Work Policy  

Social work engaged in the development and implementation of policies can serve an 

important role in expanding awareness surrounding the experience of loneliness. Policies should 

be aimed at improving access to resources which can help facilitate social connectivity, increase 

access to mental and cognitive health services, and target funding local programs aimed to 

address the experience of loneliness across each phase of adulthood. Furthermore, development 

of policies can stimulate the advancement of health services, loneliness screening, and improve 

access to social services which can connect and provide individuals with the tools they need.  

Furthermore, the collaboration of researchers and practitioners can serve as a platform which can 

inform and advocate policy makers to work together to develop policies with the intention of 

meeting the needs of the community and those experiencing loneliness and social disconnect. 

Limitations 

Mixed methods integrate qualitative and quantitative research methodology to help 

understand the research problem (Creswell, 2015). Although this approach provides advantages 

such as increased validity due to the triangulation of methods, there are some concerns pertaining 

to the detail this approach can provide (Menon & Cowger, 2010). Due to the complex nature of 

the phenomenon of interest, applying a mixed methods approach has helped provide a more 

holistic framework to understanding the experience of loneliness and the role of embodiment in 

facilitating social connectedness.  

The second limitation of this research is the generalizability of the findings. This research 

provides insights pertaining to the experience of loneliness across the various phases of 
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adulthood and modes of application, as well as the interest to adopt technologies across various 

phases of adulthood. However, these findings present a snapshot of a point in time. Sampling for 

this research involved the use of Amazon Mturk, which is a representative sample of the online 

user population. However, there was limited diversity across sample demographics. Future 

research should make significant efforts in expanding the sampling strategy to ensure that the 

sample is diverse and representative of the United States population. Future research should aim 

to provide participants with the ability to interact with the technology, providing the participant 

with a better baseline of the sense of presence that can be achieved across the levels of 

embodiment. Furthermore, longitudinal research is needed to better understand the practical 

behaviors and implementation of telepresence technologies across various phases of adulthood. 

Conclusion 

The goal of this dissertation was to provide the reader with an understanding regarding 

the implications of loneliness across the various phases of adulthood and its implication for the 

use and adoption of communication technologies. Leveraging communication technology 

presents a range of opportunities in facilitating social connectivity and combating the loneliness 

epidemic. However, additional investigations surrounding technological capabilities to enable 

social connectivity requires longitudinal exploration to better understand the adoption and use 

across transitionary periods of adulthood. Social workers’ involvement in the development and 

implementation of technologically focused strategies plays an integral role in advocating on 

behalf of the individuals they serve.  Social injustices related to accessibility and usability of 

technology resources by marginalized and lonely individuals should be considered in the 

development and application of communication technology resources. Working toward the 
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expansion and access to resources capable of supporting social connectivity presents an 

important step towards addressing the loneliness epidemic.  
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