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REVIEW ARTICLE

Gerontechnological factors affecting successful aging of elderly

Fahri €Ozsungur

Hacettepe Universitesi, Ankara, Turkey

ABSTRACT
In this article, the gerontological factors affecting the successful aging of the elderly have been
uncovered, the quality of life and successful aging issues have been related to gerontology and
investigated on a different dimension. It has been emphasized that the importance of geron-
technology on the successful aging, creation of awareness through formal and non-formal edu-
cation, qualitative and quantitative researches should be increased. Qualitative and quantitative
researches on the subject were evaluated together, gerontology and gerontechnology were con-
sidered together with successful aging, and gerontology functions and ergonomics should be
taken into consideration in increasing quality of life. In addition, the concept of geronsafety, a
new concept in gerontology, has been put forward, emphasizing the effects of safety on geron-
tology and successful aging.
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Introduction

Improved living conditions, technological develop-
ments in the health field have enabled the elderly
population to grow rapidly [1]. In 2017, 12% of the
world’s population consists of 60 and over-age groups.
The average age shows an increase with respect to
the total population. In 2017, the number of people
aged 60 and over reached 962.3 million and the world
population reached 7.6 billion. Of the individuals aged
60–79 years, 41% are male, 45% are male, and 6% are
males and 9% are females of age 80 and older [1].

The adaptation of the aging population with devel-
oping technology and successful aging has become
important issues to be solved. Gerontechnology is a
concept that represents electronic or digital products
and services aimed at increasing the free living and
social participation of individuals under the conditions
of health, comfort and trust [2]. In this context, tech-
nology, products and services developed and pro-
duced on the basis of knowledge about the aging
process are included in the field of gerontology [3].
The useful products and services developed with ger-
ontechnology also contribute to gerontology as well
as helping the social networks of the individuals to
develop and secure their security. An example of this
is the attempt to compensate for the declining ten-
dency of physical and cognitive functions due to dis-
ease and aging with supportive and adaptive medical

technology [4,5]. As technology advances, assistive
and adaptable technologies are evolving, but this
brings security vulnerabilities. Technological contribu-
tions of gerontechnology to the product and service
network must be ensured by taking safety aspects
into consideration. Successful aging is about issues
such as avoidance from illness, high physical and men-
tal functioning, active participation in life, lack of bio-
medical meaning, psychological well-being, life
satisfaction, financial security, positive perspective on
life [6]. The well-being of these individuals in the
aging process of an individual affects the quality of
life of the individual. In addition to determining the
factors affecting the successful aging of the individual
physically, psychologically, biomedically, socially and
financially, the effect of technological factors is also
important. Particularly, physical problems are import-
ant in aging. Sarcopenia is one of the physical prob-
lems that ffects successful aging. This disease is the
loss of muscle mass quality. A study on this symptom
highlighted the effects of sarcopenia on the function-
ality of elderly [7].

Biological factors and diseases have important
effects in successful aging. _Ilhan et al. [8] developed
IMSelf-neglect questionnaire (Istanbul Medical School
Elder Self-Neglect questionnaire) which is used to
determine self-neglect status of elderly individuals in
terms of quality of life and successful aging. According
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to this study, individuals with self-neglect decreased
functionality and low quality of life. In addition accord-
ing to another finding, individuals without self-neglect
tended to have more depression [8].

Testosterone levels and reproductive health are
effective particularly in the aging male. In this context,
Afsharnia et al. [9] revealed the positive effect of the
computer-based educational package on quality of life
and reduction of hypogonadism symptoms (gonad
deficiency). This symptom adversely affects the phys-
ical and psychological health of the individual in the
aging process. According to another study, Canguven
et al. [10] revealed that vitamin D treatment improves
testosterone levels and metabolic syndrome in mid-
dle-aged (53.2 ± 10.4 years) men.

A study on different glucose tolerance state, testos-
terone and osteocalcin demonstrated that serum total
testosterone decreased significantly with the deterior-
ation of glucose tolerance status [11]. Otherwise,
MacDonald et al. [12] highlighted the adverse and effi-
cacy effects of newer drugs used to treat lower urinary
tract symptoms. According to this systematic review
shows that lower urinary tract symptoms can nega-
tively impact quality of life in aging [12].

Faced with the rapid increase in the average age of
the population as proposed by the United Nations
Department for Economic and Social Affairs (2017),
governments proactively propose policies for sustain-
able development in which the needs and interests of
elderly people are related to housing, employment,
health care, social protection and intergenerational
solidarity [1]. In addition, it will contribute to the daily
activities of the elderly, to increase the quality of life,
to help them to live healthy and to contribute to the
literature and policy makers to examine the geron-
technological factors that will provide social participa-
tion. In this study, gerontechnological factors affecting
successful aging are examined in the context of tech-
nology adoption and use, suggestions for future stud-
ies are presented.

Aging

Aging, the advanced period in which the physical and
mental changes of the life span from venter until
death are seen; the age at which biological, social and
psychological interactions are complicated [13]. It is
that the essence of the cell and the organism starts to
deteriorate and grows in the advancing age with the
influence of the environmental factors. This is not a
single process [14]. Old age, the emergence of phys-
ical disabilities and diseases, the beginning of mental

health and loss of cognitive functions, and the start of
social and active participation are beginning to
fall [15].

The social concept of aging has been tried to be
explained by the theory of activity developed by
Havighurst in 1960 [13]. It is demonstrated by this the-
ory that continuing activities and social roles are
important factors affecting aging. Social inactivity will
push people into misery, so that the individual will
become isolated from the social point of view and will
become obsolete. The biologically aging individual is
thus accelerating with the loneliness and unhappiness
situations [16]. Studies show that active individuals
who integrate with the society feel healthier in spirit-
ual and physical terms than their inactive individuals
and that their happiness is higher [17].

Aging becomes evident by the lack of skills of
learning, reflex, and intelligence. The person with
whom these effects are seen begins to be felt as a
gradually diminished entity. The elderly person, who is
depressed in social and mental terms, begins to
weaken economically. For this reason, in order to
achieve success in old age in terms of sociology, it is
necessary to develop the relationship between the
individual and society [18]. In terms of psychology,
there is a constant need for a successful aging [19].
Psychologically declining, socially deprived, and
increasingly physically and mentally increasing prob-
lems, individuals are increasingly approaching death in
later ages, causing the individual to withdraw from
the social side [20].

Successful aging

According to the definition made by Rowe and Kahn
[21], successful aging is positive in terms of mental
and physical competences. The low risk for the disease
is indicative of successful aging [21]. There are social,
mental, physiological, health, and activity factors that
affect successful aging. Differences in these factors led
to different opinions about successful aging [22, p.
930]. One of these views is a pathological aging. The
fall of aging and the depression of the disease due to
the disease reveals the fact that aging is successful
[23]. Due to the age-related physical stresses and
decreased functioning of the organs, the increase in
external dependency affects successful aging nega-
tively [19]. An individual who actively performs phys-
ical movements and actively participates in life
activities is a pathologically successful aging candi-
date [24].
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Positive aging, a branch of positive psychology, is
another of the successful aging approaches. Being
flexible in thought and action, being able to make
decisions that reflect individual well-being, and having
a nikbin and optimistic thinking structure are indica-
tors of positive aging [25]. Positive decisions, opti-
mism, flexibility, mobilization of resources constitute
the four dimensions of positive aging [26]. Flexibility
refers to the harmonious thoughts and behaviors that
an individual has in managing his or her activities.
Optimism refers to looking at a positive and optimistic
view of life. This behavior and way of thinking can be
learned by other individuals [27]. The decline in the
physical functioning of the individual can lead to the
uncovering of hidden competences. The decline in
physical communication can lead to the emergence of
competence in conversation via the Internet. This can
be explained by the fact that the individual activates
the resources they possess [28]. Another factor influ-
encing quality of life and successful aging is personal
acceptance. Personal acceptance is psychologically
influential in revealing intentions. Individuals who
accept events, people or products exhibit their behav-
ior positively. This is in the form of positive decisions
[25]. Examples of these decisions include the accept-
ance and use of gerontological devices by elderly indi-
viduals, the use of medical devices for healthy living,
and the purchase of services for personal care.

Concepts such as personal pleasure, life satisfaction,
social participation, social interaction, autonomy in the
aging process are examined in psychosocial approach.
The social status of the individual in the elderly

process, the reflection of self-respect in the social
environment, the level of achievement of the objec-
tives are effective factors on successful aging. The psy-
chosocial approach explains the individual’s success in
the aging process with the meaning that psycho-
logical and social factors add to his or her life
together [29].

Factors related to personal circumstances such as
neighborhood relationships, financial problems, social
opportunities, productivity and spiritual life are influ-
ential in successful aging working life. All these factors
are explained under the name of the situation view
because they are changed from person to person. This
approach addresses the issue of how an individual
begins to retire with retirement, how he or she practi-
ces the position of social relations, what contributions
contribute financially to their lives, what they do for
personal care, and how they use their resources [6].
Approaches and explanations for successful aging are
shown in Table 1.

Successful aging and quality of life

According to the definition made by the World Health
Organization, quality of life, culture and values are the
individual perception of their existence in the system
and their position in their life, their aims, expectations,
standards, and their anxieties related to their concerns
[30]. Quality of life is an individual’s physical and men-
tal health, level of freedom and independence, social
relations, personal beliefs and the relationship with
the environment. In particular, the quality of life,

Table 1. Successful aging approaches.
Approach Explanation

Healthy/pathological
aging

Pathological aging is based on the assumption that aging is a co-morbid phenomenon, includes age-related disease symp-
toms, and regressive processes [23]. Decreased brittleness and increased brittleness of bones, sarcopenia, dotage, loss of
functioning of organs caused aging to be seen as a kind of chronic disease. Pathological aging is an age-related process
characterized by medical and cognitive syndromes [19]. Dementia, dotage, amnesia due to old age are the most common
disease syndromes in this process

Positive aging Positive aging is an extension of positive psychology. It has been shown that aging of some specific behaviors mediates the
deteriorating effects of the present situation. The ability to mobilize hidden or undiscovered forces is called positive aging
characteristics according to Hill [25], the flexibility in thinking and behavior, the decision-making style that supports individ-
ual well-being, and the optimistic viewpoint on age-related decline [25,91]. Hill [25] stated that the main features of posi-
tive aging are the ability to mobilize the power to cope with hidden or unexplained difficulties, flexibility in thought and
behavior, an optimistic view of retrospective issues, and decisions that confirm personal well-being [25]

Biomedical approaches Biomedical theory discloses successful aging as an attempt to raise life expectancy while trying to reduce physical and mental
impairments [6]

Psychosocial approaches Life satisfaction, social functioning and participation, and psychological resources are key concepts for successful aging accord-
ing to psychosocial theory [13]. Life satisfaction refers to persistence, pleasure, morale, perseverance, relationships between
the desired and desired ends, self, mood, and well-being. Social functioning refers to social role, positive interaction and
communication with other people, social integration and social participation. Psychological resources refer to self-esteem,
positive point of view, self-efficacy, sense of control over life, independence and autonomy, and the ability to cope effect-
ively with changing circumstances [29]

Lay view Situation vision, mental, psychological, physical and social health, function and resources, life satisfaction, financial security.
Bowling and Dieppe [6] suggest that learning about new things, achievements, physical appearance, productivity, addiction
to life, sense of humor and spirituality are effective on successful aging. Success is related to the status of aging and the
situation at the same time social capital refers to safe neighborhood relations and social opportunities to keep the quality
of life high after retirement [6]. Bowling and Iliffe [92] suggested that the status/lay-based successful aging model is multi-
dimensional in comparison to others and should be used to assess outcomes in the development and promotion of health
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which indicates a perceptive phenomenon, refers to a
subjective situation that changes with cultural, social
and environmental influences in this respect and is
also related to successful aging. The quality of life is a
multidimensional concept due to the different per-
spectives that vary with each individual [31,32]. The
quality of life is a composite of two components: (a)
physical, social and psychological well-being as a
result of daily life activities, (b) patient satisfaction
with functional and disease control and level of care
response [33]. These two components reveal tools for
determining successful aging.

Factors affecting quality of life in the elderly

Social support satisfaction is an important front-line
for quality of life. Declaration of interpersonal sensitiv-
ity may reduce the proximity. In a study conducted on
128 adults living in rural areas, it is supported that
social support satisfaction plays an important role
between interpersonal sensitivity and quality of life
[34]. This is an important predictor of the quality of
life with the aging of a person who begins to become
emotionally sensitive as the age progresses.

Social support includes supportive perception and
various forms of help from formal and non-formal
social networks [35,36]. Individuals need to be per-
ceived as support for their social support as well as
benefits from social networks. This situation reveals
the concept of relationship satisfaction. A life style in
which emotional support is low and relationships are
not reciprocal pose a risk to the mental health of eld-
erly individuals [37,38]. Psychological well-being, feel-
ing of inadequacy, feeling of weakness as a quality
may be closed to the environment of the elderly, and
it can lead to weakening of relations [39].

Health-related quality of life is measured by the
perception of physical, social and mental well-being
[40]. Research shows that low health-care quality is
seen in older people with chronic conditions such as
diabetes, hypertension, dyslipidemia (having a high
level of fat) and dementia [41]. In the same way,
health problems that make older people’s physical
activities difficult, such as ophthalmologists, also
decrease quality of life and productivity [42]. Issues
such as inadequate natural or artificial lighting, glare,
reflection rate of objects, transmission and reflection
of light, color temperature of light are visually influ-
encing the quality of life of the elderly [43].

Ergonomics in the quality of life of elderly people
have an important role. Many elderly individuals are
resistant to gerontechnological products. Personal

anxiety, the level of complexity of technology, the lack
of self-sufficiency in self-sufficiency, the needs are the
main causes of resistance [44]. In studies conducted in
the field of gerontology, the measurement of patient
satisfaction has been shown to increase the quality of
life and psychological well-being of ergonomic devices
[45]. Increasing patient responsibility and self-deter-
mination increase satisfaction in the elderly, making
health care more difficult [46].

The gerontechnology

Gerontechnology is an approach derived conceptually
from gerontology and technology words, given to the
whole of old age and technology work for the
improvement of the daily activities of the elderly [47].
Gerontechnology is the sub-branch of Gerontology
[47,48], which is interested in exploring, developing,
presenting and evaluating technological products and
practices that improve the life and daily activities of
older people, improve their quality of life, improve
their physical, mental and social capacities and situa-
tions. This approach, initiated by Graafmans and
Brouwers [48], has begun to provide significant contri-
butions to social service and old age science [48].
Gerontechnology is a multi-disciplinary approach that
includes research, design, production and marketing.
In the context of aging, many subjects such as scien-
tific studies, development and implementation of
products, environment, social services, consumption,
law, politics, investment, etc., are included in this
approach. Gerontechnology provides an analytical per-
spective on the versatility of aging [47].

This approach, which includes various elements
such as physical, mental and technological aspects, is
accompanied by harmonization and security elements.
To minimize the effects of aging in life and work activ-
ities requires a harmonization process. The design and
design of the technology is required in accordance
with this adaptation process. However, the most
important issue that should not be forgotten before
anything is security. Safety is a priority in technology
design. A healthy life and business activity may be
possible with safe technology. For this reason, per-
sonal safety in gerontechnology needs to be investi-
gated in the context of geronsafety [49].

Geronsafety

The daily life activities of elderly people are tried to
be facilitated with gerontechnology. Rapid change of
technology, daily activity difficulties arising with aging,
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environmental factors becoming increasingly threaten-
ing factors, together with ergonomics, make safety-ori-
ented workings almost imperative. The age-related
decline in mobility suggests that the increasing risk of
possible accidents in urban life means that the safety
factor of technology should be taken into consider-
ation at a significant level. Geronsafety is concerned
with researching, developing, presenting and evaluat-
ing products and social services that improve the
physical, mental, health, social capacities and situa-
tions in terms of personal safety and provide safe liv-
ing conditions for the elderly, the sub-branche of
Gerontology [46,50].

In today’s world, the population is growing rapidly,
and technology is advancing to the point where this
increase is behind. Environmental pollution, health
problems, the increase in the number of electrical
equipment significantly increases the risk of accidents.
Sensory and operational weaknesses such as sight,
hearing and movement in old age increase the risks of
these accidents. For these reasons, gerontechnology
should be at the forefront of studies that takes into
account personal safety measures. It has become a
necessity in today’s world to carry out gerontecnology
in the geronsafety study field which will keep the
safety factor at the first level. Safety is important not
only in the use and production of technology, but
also in the conduct of social services. Safety is an inte-
gral part of this factor, as health care is an important
factor in elderly care in the first instance. In particular,
safety measures should be taken to address issues
such as drug use, routine controls, psychological sup-
port, physical protection, and physical needs [51]. It
should not be ruled out that the gerontology topic
may have significant effects on successful aging, qual-
ity of life and acceptance of technology.

Facilitators and obstacles to technology
adoption by older users

In a survey of 68 elderly e-mail users and non-users, it
was determined that participants focused more on
profits than costs, and that age of barriers such as
usability had a determining role in new technology
use and perceived profit [52]. The interrelation
between perceived ease of use (PEOU) and technology
use is very strong in old age. Perceived usefullness has
a stronger impact on young people’s use of technol-
ogy. While behavioral intention is a dependent vari-
able, independent expectant effort strongly influences
older workers and women. Social influence strongly
influences women and older workers under the

conditions of forced use [53,54]. Socio-demographic
variables indicate that men consider the perceived
usefullness more highly, and women are highly influ-
enced by the PEOU in making decisions about tech-
nology acceptance [53,55]. Psychological preconditions
and attitudinal factors are as important as socio-demo-
graphic characteristics. Wagner et al. [56] found that
anxiety-related constructs such as technophobia are
the main barriers to computer use among the eld-
erly [54].

A survey of 450 microcomputer users in Finland
found that the PEOU had an indirect effect on usage,
and the PEOU had a direct or indirect effect on the
use of PEOU it has been shown that it has indirect
influence on the perceived usefullness if it has strong
direct influence on the usefullness. According to this
research, organizational support and computer anxiety
have only indirect impact on usage through perceived
usefullness [57].

In a survey conducted using the structural equation
model with 55 years and over 120 Chinese, the pro-
posed smartphone acceptance model is based on the
technology acceptance model (TAM), unified technol-
ogy acceptance and technology use model (UTAUT),
individuals with good economic conditions due to their
support from the wage or family have been found to
be more likely to use smartphones. It has been demon-
strated by this study that personal satisfaction and facil-
itating conditions (FC) have an effect on perceived
usefulness (PU) and PEOU. The survey of the work
done consists of four parts. The first section contains
information on how often a user uses a smartphone:
very often (1), often (2), occasionally (3). In the second
part, information on researching the acceptance struc-
ture is included: PU, PEOU, attitude towards using (AT),
FC, self-satisfaction (SS), cost tolerance (CT). The third
part consists of the skills and health of the elderly and
the fourth part shows the demographic characteristics
of the elderly users. Expressions were measured using a
seven-point Likert scale [58].

In a study conducted by Deng et al. [59] on 424
elderly and middle-aged mobile healthcare users in
China, the perceived value in the light of the theory
of planned behavior (TPB), perceived physical condi-
tion, and resistance to change were determined as
factors influencing resistance. Attitude, perceived
value, perceived behavioral control, technology
acceptance, self-fulfillment need and behavioral inten-
tion were found to be significantly related. Heart and
Kalderon [60] found a significant relationship between
perceived behavioral control and behavioral intentions
in a study of health-related information and
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communication technologies over 63 in the USA and
60 in Israel. Tseng et al. [61] was identified as a pre-
dictor of intervention in the research on the inter-
national health monitoring system of 32 elderly
people living in Taiwan, performance expectancy,
social impact, facilitating factor. It has been found that
there is a significant relationship between enterprise
expectation, performance expectancy, social impact,
facilitating situation and intention of behavior. Wilson
and Lankton [62] identified 1750 middle and elderly
patients in the United States as factors influencing
health information, information research, and health
care needs in e-health care research. PEOU with health
information; PEOU, PU with information research; The
PEOU was found to be a significant relationship
between PU and behavioral intent.

Table 2 contains the theories and dimensions of
technology acceptance and use. The limited number
of researches on technology acceptance of elderly
individuals in the literature suggests that researches
on this field should be increased. Increasing researches
that demonstrate the applicability of the dimensions
on Table 2. In the elderly will reveal the importance of
the technology factor in the successful aging of eld-
erly individuals. In a study using a structural equation
model based on variance to analyze data collected
from Portuguese elderly individuals, UTAUT2 was used
in a survey, some of which were direct (behavioral
intent, habit) and others indirect (performance expect-
ancy, effort expectancy, social impact, FC, hedonic
motivation) has been found suitable for this popula-
tion group. The study suggests that older adults

Table 2. Technology adoption models.

Theory
Behavioral

intentional components Explanation

TAM AT behavior This dimension measures positive or negative feelings about the
achievement of a person’s target behavior (evaluative effects) [93]

Perceived usefullness This dimension measures measures the degree to which one believes
that using a given technological system will improve business per-
formance [94]

PEOU This dimension measures the degree to which one believes that
using a given technological system does not require effort [94]

TPB AT behavior This dimension measures the level of positive or negative feelings
about the attainment of one’s target behavior (evaluative
effects) [93]

Subjective norm This dimension measures measures the level of thinking that many
people who are important to him should or should not do
this [93]

Perceived behavioral control The perception meter [95, p. 188] about the ease or difficulty of per-
forming the behavior

UTAUT Performance expectation This dimension measures the degree to which one believes that
using a technological system will help him to make a profit in
business performance [53]

Effort expectancy This dimension measures the degree of convenience associated with
the use of the technological system [53]

Social effect This dimension measures the degree to which one believes that the
most important people should use a new technological sys-
tem [53]

FC This dimension is the level of belief that there is an organizational
and technical infrastructure to support one’s use of the techno-
logical system [53]

Unified theory of acceptance and use of technol-
ogy (UTAUT2/Unified unified theory of accept-
ance and use of technology)

Performance expectancy This dimension measures the degree to which one believes that
using a technological system will help him to make a profit in
business performance [53]

Effort expectancy This dimension measures the degree of convenience associated with
the use of the technological system [53]

Social effect This dimension measures the degree to which one believes that the
most important people should use a new technological sys-
tem [53]

FC This dimension is the level of belief that there is an organizational
and technical infrastructure to support one’s use of the techno-
logical system [53]

Hedonic motivation/per-
ceived pleasure

This dimension measures the level of perceived use of technology as
pleasure and entertainment [96]. Technology users have been
added to UTAUT, keeping in mind that they are consumers at the
same time

Price value In a marketing research, the monetary cost/price is often assessed
with the quality of the product or services to determine the per-
ceived value of the products or services [97]. It measures the level
of cognitive change between the perceived benefits of the practi-
tioners and the monetary cost of using them [98]

Source Adapted from Venkatesh et al. [99], Rahman et al. [100].
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support behavioral intentions and UTAUT2 validity in
order to effectively explain the use of information and
communication technology [63].

The impact of technology on the quality
of life

Many clinical and ergonomic studies have shown that
ergonomic devices improve quality of life and psycho-
logical well-being [43]. These studies, conducted
through patient satisfaction measurement, demon-
strate the importance of ergonomics in technology
[64]. A general health survey of 48 elderly patients
showed that increasing patient responsibility and free
will can improve patients’ self-efficacy levels [65]. More
explicitly, increasing the confidence and responsibility
of the elderly themselves will improve their level of
satisfaction with technological products and services
associated with these products. Brod et al. [66]
describe the quality of life in the context of the lives
of individuals. Individuals’ personalities and character-
istics change the way they view their present lives
and their lives. For this reason, the quality of life status
varies with each individual [66].

In terms of technology, the collection of informa-
tion on the quality of life can be categorized into
three categories: telephone, computer and Internet.
These three category formatting options have com-
mon benefits, such as language selection, medical
stimulation. Phone-based technology, mobile phone
and phone line with the elderly and has the qualifica-
tion of technology for patients. Phone-based technol-
ogy, which is beneficial in many ways, such as social
communication in emergencies, is an important factor
in improving quality of life. It is a technological device
that can act jointly with computer, telephone and
internet. Smart houses can manage many wired or
wireless devices, such as security cameras, and com-
puters that can record the data of these devices
increase the quality of life. Finally, whatever the geo-
graphical location, the internet plays an active role in
increasing the quality of life [67], which enables
remote communication and video interviewing to
make the latest situations visible to the patient and
the elderly. These three technology categories, which
also have risk or harmful factors in addition to their
benefits, are also important in terms of gerontology.
Computer, telephone or internet costs, security vulner-
abilities, electrical or mechanical failures arise as risk
and harm elements. Social isolation is another
unfavorable aspect of these three categories [68].

Relationship between gerontological devices
and quality of life

Communication technology helps information flow in
gerontology and communication with related persons
in emergency situations helps elderly people to con-
nect clinical devices with additional devices.
Involvement in social groups, social support, commu-
nication with family and friends, and communication
are possible through communication technology [69].
Communication technology has features such as
security, legal rights seeking, communication with
public institutions, social, physical and psychological
needs. When all these features are considered
together, it should be taken into account that commu-
nication technology is an important element of geron-
tology assistance [51].

Attempts are being made to improve the quality of
life of elderly people with devices such as loss of con-
sciousness, loss of balance, memory weakness, demen-
tia, protection against falling in the form of
psychological problems, emergency warning pendants
and bracelets, reminder clocks, fall prevention devices.
For memory problems, smartphones, digital clocks and
calendars, timer devices are used. Orthopedic and
assistive devices for falling risk and physical condition,
wheelchair and patient lifts suitable for the surround-
ing area, hearing aids are used. In home care services,
home radiology imaging, patient monitoring systems,
adjustable beds, home medical device service, patient
and elderly transfer services are among the areas
where gerontologic devices are used by portable devi-
ces [70].

These devices affect the qualities of life according
to whether the needs of the elderly are met, not satis-
fied and not adequately met [71]. The design of ger-
ontological devices depends on the use of the elderly
and on the level of meeting their needs for quality of
life [72]. Research has shown that reinforced physical
movement support devices that support the daily
activities of the elderly have a significant impact on
the individual’s mobility, social participation and qual-
ity of life [73].

The level of response required by a gerontecnologic
device, what needs are, and expectations from the
device are the determining factors for quality of life.
Gerontologic devices developed to monitor the health
status of individuals improve their quality of life by
solving the health, safety, physical, social and psycho-
logical problems of the elderly. All these factors must
be considered together in the design of gerontol-
ogy [74].
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Techniques used for home care services in the eld-
erly also affect quality of life. Elderly patients (e.g.,
those with Alzheimer’s disease) who need to be kept
under constant control in their nursing care can be
monitored closely with mobile tracking devices and
drug monitoring systems [75]. The elderly think at
home that life is synonymous with being well formed.
Most elderly people feel safe at home. Because life in
the home creates a free space in which individuals
can live their way of life [76]. For this reason, it is
important for the gerontological devices to be used
for the use of the elderly in areas where they are free,
comfortable, anxious, and stress levels are low. Smart
houses serve this purpose. Motion sensors, remotely
controllable electrical equipment, fire alarm systems,
wireless multi-purpose sensors, security cameras,
reminder programs that can be installed on electronic
devices can be found in smart home systems. Cameras
in and out of the house, and the monitors to which
these cameras transmit images, are able to see the
threats that may arise from the outside of the house,
and the live view of the elderly person can be moni-
tored from outside. Whenever an individual is alone at
home, this monitor feels safe. Sensors are used to pre-
vent everyday accidents such as falls and bumps.
Sensors such as lighting, adjusting the temperature
level, warning against fire or gas escape are the most
important helpers of the elderly person [69].

Gerontechnology fulfills some quality of life func-
tions in life at home. These functions are social inter-
action and psychological, security/protection,
cognitive, confidentiality, information provision,
physiological and medical help [70,77]. The functions
and explanations of the quality of life for gerontech-
nologic home life are shown in Table 3.

As seen in Table 3, the relation of the quality of
gerontechnological devices to the quality of life
depends on the functions of gerontechnology. These
functions may evolve with changing and developing
technology, the current situation of the patient or the
elderly, environmental factors, culture. The current and
relevant situation of the person has an important
place in the quality of life. Personal goals, self-esteem,
personal control/self-efficacy, values and judgments
are issues that affect the quality of life, changing the
individual person, motivating the person, reflecting
the person’s point of view of life [78,79].

The effects of technology on elderly

Modern technology is becoming more and more com-
plex nowadays, leading to feelings of dependence,
backwardness and inadequacy in old age [80]. In 1999,
an interdisciplinary research project was conducted as
a national research project called “Daily Technology
for the Household Large Individual” and the outlook
of perception of individual control beliefs was identi-
fied as an important predictable value in terms of
loneliness. There is a negative relationship between
loneliness and the ability to act actively in one’s life
(internal control beliefs). Technological progress has
been supported by requests, and innovative technol-
ogy has been found to be less interesting for those
who are interested [80].

In a survey conducted by Russellet al. [81] on a
questionnaire from the UCLA (University of California,
Los Angeles) loneliness questionnaire, there were no
significant differences between the genders in terms
of internet and computer use; women were using
computers for documentation rather than men; The
multiple regression analysis used to generate patients

Table 3. The quality of life functions of gerontechnology at home
Function Explanation

Social interaction and psychological It aims to improve the mental health of the elderly and reduces the sense of loneliness, providing commu-
nication and interaction between people and groups. E.g. Smartphones, television and computer systems
that provide video calling

Security/protection It triggers the alarm from environmental threats, such as fire, electrical contact, gas leak, explosion, flood-
ing. E.g. Fire sensor, smoke and gas detector, natural gas alarm device

Cognitive Cognitive deficits such as forgetfulness and memory loss serve as reminders for important tasks such as
preventing negative situations that may arise, drinking medicine, and going to a doctor. E.g. Android
apps for drug reminders, smartphone plug-in devices that act as reminders

Security The intent is to prevent and eliminate interference in the privacy of the elderly, such as theft, intrusion
into the Han, phone disturbance. E.g. Burglar alarm, emergency help buttons, android and smartphone
applications that transmit messages to security forces in danger

Providing Information Provides feedback on the health, social, physical, mental and many aspects of the elderly individual’s needs
and desires, complaints and satisfaction, loneliness and socialization, and the use of gerontological tools.
E.g. GPS tracking devices, computer network used for reporting, drug reminders

Physiological and medical help It provides the urine and blood tests of the elderly in home care services and controls whether the body
functions regularly. E.g. Home laser rhinitis rehabilitation therapy machine, cold laser for hypertension
patients, blood pressure care device, home oxygen generator

Source Adapted from Demiris and Hensel [77], Cohen-Mansfield and Biddison [70].
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was found to be the least predictive of the loneliness
survey compared to women and groups. The results
show that mobile phone use is not related to loneli-
ness but there is a positive relationship between inter-
net use and loneliness [82]. According to another
survey, household structure, education, health status,
volunteerism, the number of social relations and the
social environment are powerful explanations alone.
Transport modes such as public transport, bicycle or
car reduce loneliness. This clearly demonstrates the
impact of technological product use on human psych-
ology [83].

The use of technology meets the needs and satis-
factions of individuals. People living alone seek differ-
ent satisfaction with the use of the internet. The
Internet is a versatile and effective means of commu-
nication that meets social and psychological needs
and differs in this respect from television. People living
alone tend toward Internet games. With online
Internet games, it is possible to communicate with the
individual who plays the game. People who are not
alone perform activities such as reading e-mails and
newspapers on the Internet more than people alone
[84]. Indicating that technology is an important means
of communication, whether alone or living alone, con-
sidering the use of technology.

Experimental studies in 14 nursing homes in
Taiwan were conducted in 24 experimental and 33
control groups. Experimental group was informed by
videoconferencing for 5 months a week for 3 months
and regular care was provided for the control group.
Negotiated social support behavior scale, California
Los Angeles Loneliness scale, Geriatric depression scale
was used. Once a week, video conferencing has
improved emotional and social support, depressive
status, and loneliness. However, this computer-medi-
ated communication tool has no effect on informa-
tional and effective social support [85]. These studies
show that some technological products have psycho-
logical effects on elderly individuals, but this cannot
be achieved independently of social support and
communication.

All these studies show that technology plays an
important role in people’s successful aging [86]. High
physical and mental functional capacity, poor pros-
pects for disease, active participation in life are key
determinants of successful aging. Especially when con-
sidering the effect of active participation in life on the
successful aging, it is seen that the technology that
enables interpersonal communication has a significant
effect on successful aging [87].

Conclusions and recommendations

Individuals become emotional as they get older and
are looking for support from many directions. This
emotional and introverted situation pushes the indi-
vidual away from sociability and toward loneliness
despite the need for the day. Giving support to an
elderly individual who needs physical, psychological,
medical, social assistance in the last days of his life
needs to be made aware that this support is given
not because of being an elderly or weak individual
but because he is a social being, Thus, the individual
will be able to positively respond to the support
requests for technology use, which can reflect this
lack of support and the need for support that he/she
has had in his life to his perception of quality of life. It
should not be forgotten that both the quality of life
and aging are the natural consequences of mental
process. Personal concerns, lack of self-sufficiency per-
ception, lead to inefficient results on technology com-
pliance. It should be taken into consideration that
successful aging is affected by biological factors and
diseases, moreover, these factors differ according to
men and women. Musculoskeletal diseases such as
sarcopenia [7], self-neglect status and depression level
[8], hypogonadism symptoms [9], testosterone levels
and vitamin D treatment [10], different glucose toler-
ance state, testosterone and osteocalcin [11], lower
urinary tract symptoms [12] are recommended for suc-
cessful aging and gerontechnology fields with multi-
disciplinary studies.

The gerontechnology approach carries out studies
to determine this deficiency and perception. This
approach, which considers the needs and expectations
of the elderly in many aspects such as ergonomics,
individual perception, abilities, cooperation, inter-
action, communication, harmony, takes important
steps in contributing to the quality of life of the tech-
nology. The changing perspective of the individual
makes it necessary to carry out some studies in the
field of gerontechnology, which is a multidisciplinary
approach to the diversity of the needs of the elderly.
At the beginning of future studies, gerontechnological
and safety factors affecting the quality-of-life of elderly
people are investigated by field studies. Despite the
fact that most of the quality-of-life studies conducted
in the direction of health are still inadequate to
investigate the factors affecting quality-of-life due
to the use of gerontechnological devices. In the work
to be done, the quality-of-life of the elderly should be
considered together with the functions of
gerontechnology.
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Proper use of technology for the purpose of edu-
cating conscious individuals may become more pos-
sible with formal and non-formal education.
Awareness can be created by emphasizing the ability
of the technology to communicate and interact with
visual, written and virtual media. In addition, the fact
that education has a significant relationship between
participation and successful aging should be consid-
ered and technology should be used efficiently [88].
The elderly population and, in parallel, generational
interactions are increasing. The active involvement of
universities, public education centers, non-governmen-
tal organizations, government incentives and voluntary
individuals and the relationship between older and
younger individuals can be improved through technol-
ogy [1]. In-service trainings on the effective and effi-
cient use of technology by organizations in which
they work can be organized and unintentional train-
ings such as panels or meetings for other individuals
can be made aware of this issue [89]. The importance
of communication in the use of technology in train-
ings and events to be organized should be empha-
sized. The low inclinations of elderly individuals to
adapt to new technologies and use technology should
be taken into consideration in training and techno-
logical product design [90]. Finally, successful aging,
the adoption and use of technology by elderly individ-
uals, the enhancement of qualitative and quantitative
research on geronsafety issues, and the relationship
between these two issues are suggested for
future studies.

Disclosure statement

No potential conflict of interest was reported by the author.

ORCID

Fahri €Ozsungur http://orcid.org/0000-0001-6567-766X

References

[1] United Nations. World population aging: highlights.
2017. [cited 2017 Nov 19]. Available from http://
www.un.org/en/development/desa/population/publi-
cations/pdf/ageing/WPA2017_Highlights.pdf.

[2] Bouma H, Fozard JL, Bouwhuis DG. Gerontechnology
in perspective. Gerontechnology. 2007;6:190–216.

[3] Lesnoff-Caravaglia G. Gerontechnology: growing old
in a technological society. Springfield, IL: Charles C
Thomas; 2007.

[4] Chen K, Chan AHS. Predictors of gerontechnology
acceptance by older Hong Kong Chinese.

Technovation. 2014;34:126–135. DOI:10.1016/j.tech-
novation. 2013.09.010

[5] Yang H, Hsiao S. Mechanisms of developing innova-
tive IT-enabled services: a case study of taiwanese
healthcare service. Technovation. 2009;29:327–337.
DOI:10.1016/j.technovation.2009.01.006

[6] Bowling A, Dieppe P. What is successful ageing and
who should define it? BMJ. 2005;331:1548–1551.
DOI:10.1136/bmj.331.7531.1548

[7] Yilmaz O, Bahat G. Suggestions for assessment of
muscle mass in primary care setting. Aging Male.
2017;20:1–169. DOI:10.1080/13685538.2017.1311856

[8] _Ilhan B, Bahat G, Saka F, et al. A new screening tool
for self-neglect in community-dwelling older adults:
IMSelf-neglect questionnaire. Aging Male. 2018;1–8.
DOI:10.1080/13685538.2018.1499083

[9] Afsharnia E, Pakgohar M, Khosravi S, et al. Examining
the effect of the computer-based educational pack-
age on quality of life and severity of hypogonadism
symptoms in males. Aging Male. 2018;21:85–92. DOI:
10.1080/13685538.2017.1401992

[10] Canguven O, Talib RA, Ansari WE, et al. Vitamin D
treatment improves levels of sexual hormones,
metabolic parameters and erectile function in mid-
dle-aged vitamin D deficient men. Aging Male. 2017;
20:9–16.

[11] Lu Y, Li J, Cheng X, et al. Testosterone level in aging
male with different glucose tolerance state and its
association with osteocalcin. Aging Male. 2019;22:
68–73. DOI:10.1080/13685538.2018.1481940

[12] MacDonald R, Brasure M, Dahm P, et al. Efficacy of
newer medications for lower urinary tract symptoms
attributed to benign prostatic hyperplasia: a system-
atic review. Aging Male. 2019;22:1–11. DOI:10.1080/
13685538.2018.1434503

[13] Havighurst RJ. Successful aging. In: Williams RH,
Tibbits C, Donahue W, editors. Processes of aging.
New York: Atherton Press; 1963. p. 299–320.

[14] Hipkiss AR, Baye E, Courten BD. Carnosine and
the processes of ageing. Maturitas. 2016;93:28–33.
DOI:10.1016/j.maturitas.2016.06.002

[15] Hodge AM, English DR, Giles GG, et al. Social con-
nectedness and predictors of successful ageing.
Maturitas. 2013;75:361–366. DOI:10.1016/
j.maturitas.2013.05.002

[16] Foster L, Walker A. Active and successful aging: a
European policy perspective. Gerontologist. 2014;55:
83–90.

[17] Hendricks J, Hendricks CD. Aging in mass society,
myths and realities. 3rd ed. Boston: Little Brown;
1986.

[18] Featherman DL, Smith J, Peterson JG. Successful
aging in a post-retired society. In: Baltes MM, Baltes
PB, editors. Successful aging: perspectives from the
behavioral sciences. Cambridge, UK: Cambridge
University Press; 1990. p. 50–87.

[19] Baltes PB, Baltes M. Psychological perspectives on
successful aging: the model of selective optimization
with compensation, In: Baltes PB, Baltes M, editors.
Successful aging: perspectives from the behavioral
sciences. Cambridge, UK: Cambridge University
Press; 1990. p. 1–35.

10 F. €OZSUNGUR

http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
https://doi.org/10.1016/j.technovation.2013.09.010
https://doi.org/10.1016/j.technovation.2013.09.010
https://doi.org/10.1016/j.technovation.2009.01.006
https://doi.org/10.1136/bmj.331.7531.1548
https://doi.org/10.1080/13685538.2017.1311856
https://doi.org/10.1080/13685538.2018.1499083
https://doi.org/
https://doi.org/10.1080/13685538.2017.1401992
https://doi.org/10.1080/13685538.2018.1481940
https://doi.org/
https://doi.org/10.1080/13685538.2018.1434503
https://doi.org/10.1080/13685538.2018.1434503
https://doi.org/
https://doi.org/10.1016/j.maturitas.2016.06.002
https://doi.org/10.1016/j.maturitas.2013.05.002
https://doi.org/10.1016/j.maturitas.2013.05.002


[20] Thompson WE, Hickey JV, Thompson ML. Society in
focus: an introduction to sociology. London:
Rowman & Littlefield; 2017.

[21] Rowe JW, Kahn RL. Successful aging. New York:
Pantheon Books; 1998.

[22] Pachana NA, Laidlaw K. The Oxford handbook of
clinical geropsyschology. Oxford, UK: Oxford
University Press; 2014.

[23] Rowe JW, Kahn RL. Human aging: usual and success-
ful. Science. 1987;237:143–149. DOI:10.1126/
science.3299702

[24] Vermeulen A, Goemaere S, Kaufman JM. Sex hor-
mones, body composition and aging. J Endocrinol
Invest. 1999;2:8–15. 10.3109/13685539909003178

[25] Hill RD. A positive aging framework for guding ger-
opsychology interventions. Behav Ther. 2011;42:
66–77. DOI:10.1016/j.beth.2010.04.006

[26] Hill RD. Positive aging: a guide for mental health
professionals and consumers. New York: Norton &
Company; 2005.

[27] Seligman MEP. Flourish—a new understanding of
happiness and well-being—and how to achieve
them. London: Nicholas Brealey Publishing; 2011.

[28] Slagle C. Psychometric construction and validation
of a measure of positive aging [doctoral disserta-
tion]. The University of Utah, UMI Dissertation
Publishing; 2011.

[29] Havighurst RL, Neugarten B, Tobin SS.
Disengagement and patterns of aging, In: Neugarten
BL, editor. Middle age and aging: a reader in social
psychology. Chicago: University of Chicago Press;
1968. p. 161–72.

[30] The WHOQOL Group. The World Health Organization
Quality Of Life Assessment (WHOQOL): position
paper from the World Health Organization. Soc. Sci.
Med. 1995;41:1403–1409.

[31] Gill TM, Feinstein AR. A critical appraisal of the qual-
ity of quality-of-life measurements. JAMA. 1994;272:
619–626.

[32] King CR, Haberman M, Berry DL, et al. Quality of life
and the cancer experience: the state-of-the-know-
ledge. Oncol Nurs Forum. 1997;24:27–41.

[33] Gotay CC, Korn EL, McCabe MS, et al. Quality-of-life
assessment in cancer treatment protocols: research
issues in protocol development. JNCI J Natl Cancer
Inst. 1992;84:575–579. DOI:10.1093/jnci/84.8.575

[34] Wedgeworth M, LaRocca MA, Chaplin WF, et al. The
role of interpersonal sensitivity, social support, and
quality of life in rural older adults. Geriatric Nurs.
2017;38:22–26.

[35] Siedlecki KL, Salthouse TA, Oishi S, et al. The rela-
tionship between social support and subjective well-
being across age. Soc Indic Res. 2014;117:561–576.
DOI:10.1007/s11205-013-0361-4

[36] Schwarzbach M, Luppa M, Forstmeier S, et al. Social
relations and depression in late life—a systematic
review. Int J Geriatr Psychiatry. 2014;29:1–21. DOI:
10.1002/gps.3971

[37] Knesebeck Ovd, Siegrist J. Reported nonreciprocity
of social exchange and depressive symptoms:
extending the model of effort-reward imbalance

beyond work. J Psychosom Res. 2003;55:209–214.
DOI:10.1016/S0022-3999(02)00514-7

[38] Hessel A, Geyer M, Br€ahler E. Psychische
Beschwerden im Alter—Standardisierung der
Symptomcheckliste SCL-90-R bei €uber 60-J€ahrigen. Z
Gerontol Geriat. 2001;34:498–508. DOI:10.1007/
s003910170026

[39] Beckner V, Howard I, Vella L, et al. Telephone-admin-
istered psychotherapy for depression in MS patients:
moderating role of social support. J Behav Med.
2010;33:47–59. DOI:10.1007/s10865-009-9235-2

[40] Fern�andez-Ballesteros R. Quality of life in old age:
problematic issues. Appl Res Qual Life. 2011;6:21–40.

[41] Theodorou M, Kaitelidou D, Galanis P, et al. Quality
of life measurement in patients with hypertension in
Cyprus. Hellenic J Cardiol. 2011;52:407–415.

[42] Barabino S, Labetoulle M, Rolando M, et al.
Understanding symptoms and quality of life in
patients with dry eye syndrome. Ocular Surf. 2016;
14:365–376. DOI:10.1016/j.jtos.2016.04.005

[43] Pinto MR, De Medici S, Zlotnicki A, et al. Reduced
visual acuity in elderly people: the role of ergonom-
ics and gerontechnology. Age Ageing. 1997;26:
339–344. DOI:10.1093/ageing/26.5.339

[44] Teh PL, Lim WM, Ahmed PK, et al. Does power pos-
ing affect gerontechnology adoption among older
adults? Behav Inf Technol. 2016;36:33–42. DOI:
10.1080/0144929X. 2016.1175508

[45] Alessi CA, Stuck AE, Aronow HU, et al. The process
of care in preventive in-home comprehensive geriat-
ric assessment. JAGS. 1997;45:1044–1050. DOI:
10.1111/j.1532-5415.1997.tb05964.x

[46] Pinto MR, Medici SD, Napoli C. Ergonomics, geron-
technology and well-being in older patients with
cardiovascular disease. Int J Cardiol. 2000;72:
187–188. DOI:10.1016/S0167-5273(99)00156-4

[47] Fukuda R. Gerontechnology for a super-aged society.
In: Kohlbacher F, Herstatt C, editors. The silver mar-
ket phenomenon. Berlin: Springer-Verlag; 2011. p.
79–89.

[48] Graafmans JAM, Brouwers A. Gerontechnology: the
modeling of normal aging. Proc Hum Factors Ergon
Soc Annu Meet. 1989;33:187–189.

[49] Deist FL, Latouille M. Acceptability conditions for tel-
emonitoring gerontechnology in the elderly optimis-
ing the development and use of this new
technology. Elsevier Masson France IRBM. 2015;395:
1–5.

[50] Burdick DC. Gerontechnology. In: Birren JE, editor.
Encyclopedia of gerontology. 2nd ed. Oxford:
Academic Press; 2007. p. 619–630.

[51] Daniel KM, Cason CL, Ferrell S. Emerging technolo-
gies to enhance the safety of older people in their
homes. Geriatr Nurs. 2009;30:384–389. DOI:10.1016/
j.gerinurse. 2009.08.010

[52] Melenhorst A-S, Rogers WA, Bouwhuis DG. “Older
adults’ motivated choice for technological innov-
ation: evidence for benefit-driven selectivity. Psychol
Aging. 2006;21:190–195. DOI:10.1037/0882-
7974.21.1.190

THE AGING MALE 11

https://doi.org/10.1126/science.3299702
https://doi.org/10.1126/science.3299702
https://doi.org/10.3109/13685539909003178
https://doi.org/10.1016/j.beth.2010.04.006
https://doi.org/10.1093/jnci/84.8.575
https://doi.org/10.1007/s11205-013-0361-4
https://doi.org/10.1002/gps.3971
https://doi.org/10.1016/S0022-3999(02)00514-7
https://doi.org/10.1007/s003910170026
https://doi.org/10.1007/s003910170026
https://doi.org/10.1007/s10865-009-9235-2
https://doi.org/10.1016/j.jtos.2016.04.005
https://doi.org/10.1093/ageing/26.5.339
https://doi.org/10.1080/0144929X.2016.1175508
https://doi.org/
https://doi.org/10.1111/j.1532-5415.1997.tb05964.x
https://doi.org/10.1016/S0167-5273(99)00156-4
https://doi.org/10.1016/j.gerinurse.2009.08.010
https://doi.org/10.1016/j.gerinurse.2009.08.010
https://doi.org/10.1037/0882-7974.21.1.190
https://doi.org/10.1037/0882-7974.21.1.190


[53] Venkatesh V, Morris MG, Davis GB, et al. User accept-
ance of information technology: toward a unified
view. MIS Quart. 2003;27:425–478.

[54] Dogruel L, Joeckel S, Bowman ND. The use and
acceptance of new media entertainment technology
by elderly users: development of an expanded tech-
nology acceptance model. Behav Inf Technol. 2015;
34:1052–1063. DOI:10.1080/0144929X.2015.1077890

[55] Morris MG, Venkatesh V. Age differences in technol-
ogy adoption decisions: implications fora changing
workforce. Pers Psychol. 2000;53:375–403.

[56] Wagner N, Hassanein K, Head M. Computer use by
older adults: a multi-disciplinary review. Comput
Hum Behav. 2010;26:870–882. DOI:10.1016/
j.chb.2010.03.029

[57] Igbaria M, Iivari J. The effects of self-efficacy on com-
puter usage. Omega Int J Manag Sci. 1995;23:
587–605. DOI:10.1016/0305-0483(95)00035-6

[58] Ma Q, Chan AHS, Chen K. Personal and other factors
affecting acceptance of smartphone technology by
older Chinese adults. Appl Ergon. 2016;54:62–71.
DOI:10.1016/j.apergo.2015.11.015

[59] Deng Z, Mo X, Liu S. Comparison of the middle-
aged and older users’ adoption of mobile health
services in China. Int J Med Inform. 2014;83:210–224.
DOI:10.1016/j.ijmedinf.2013.12.002

[60] Heart T, Kalderon E. Older adults: are they ready to
adopt health-related ICT? Int J Med Inform. 2013;82:
209–231.

[61] Tseng KC, Hsu C-L, Chuang Y-H. Designing an intelli-
gent health monitoring system and exploring user
acceptance for the elderly. J Med Syst. 2013;37:1–18.

[62] Wilson EV, Lankton NK. Modeling patients’ accept-
ance of provider-delivered e-health. J Am Med
Inform Assoc. 2004;11:241–248. DOI:10.1197/
jamia.M1475

[63] Macedo IM. Predicting the acceptance and use of
information and communication technology by older
adults: an empirical examination of the revised
UTAUT2. Comput Hum Behav. 2017;75:935–948. DOI:
10.1016/j.chb.2017.06.013

[64] Pinto MR, Caterina G, Bianchi A, et al. Ergonomic
approach in aging: experimental procedures to
assess cognitive and balance impairments. Eur Rev
Med Pharmacol Sci. 1996;18:153–156.

[65] Gill TM, Robison JT, Tinetti ME. Difficulty and
dependence: two components of the disability con-
tinuum among community-living older persons. Ann
Intern Med. 1998;128:96–101. DOI:10.7326/0003-
4819-128-2-199 801150-00004

[66] Brod M, Stewart AL, Sands L, et al. Conceptualization
and measurement of quality of life in dementia: the
dementia quality of life instrument (DQOL).
Gerontologist. 1999;39:25–35.

[67] Hacker ED. Technology and quality of life outcomes.
Semin Oncol Nurs. 2010;26:47–58. DOI:10.1016/
j.soncn.2009.11.007

[68] Hahn EA, Cella D, Dobrez D, et al. The talking
touchscreen: a new approach to outcomes assess-
ment in low literacy. Psycho Oncol. 2004;13:86–95.
DOI:10.1002/pon.719

[69] Demiris G, Hensel BK. Technologies for an aging
society: a systematic review of “smart home” appli-
cations. Yearb Med Inform. 2008;17:33–40. DOI:
10.1055/s-0038-1638580

[70] Cohen-Mansfield J, Biddison J. The scope and future
trends of gerontechnology: consumers’ opinions and
literature survey. J Technol Hum Serv. 2007;25:1–19.
DOI:10.1300/J017v25n03_01

[71] Fozard JL, Rietsema J, Bouma H, et al.
Gerontechnology: creating enabling environments
for the challenges and opportunities of aging. Educ
Gerontol. 2000;26:331–344.

[72] Rietsema J, Melenhorst A-S. User involvement in ger-
ontechnology: early stage user-understanding to
empower technology development. In: Placencia
Porrero, I, Ballabio E, editors. Improving the quality
of life for the European citizen: technology for inclu-
sive design and equality. Amsterdam: IOS Press;
1998. p. 101–107.

[73] Pettersson I, Hagberg L, Fredriksson C, et al. The
effect of powered scooters on activity, participation
and quality of life in elderly users. Disabil Rehabil
Assist Technol. 2016;11:558–563. DOI:10.3109/
17483107.2015.1027301

[74] Nakamura K, Takano T, Akao C. The effectiveness of
videophones in home healthcare for the elderly.
Med Care. 1999;37:117–125.

[75] Morris RG, Becker JT. Cognitive neuropsychology of
Alzheimer’s disease. 2nd ed. New York: Oxford
University Press; 2004.

[76] Deist FL, Latouille M. Acceptability conditions for tel-
emonitoring gerontechnology in the elderly optimis-
ing the development and use of this new
technology. IRBM. 2016;37:284–288. DOI:10.1016/
j.irbm.2015.12.002

[77] Demiris G, Hensel B. “Smart homes” for patients at
the end of life. J Hous Elderly. 2009;23:106–115. DOI:
10.1080/02763890802665049

[78] Hughes M. Affect, meaning and quality of life. Soc
Forces. 2006;85:611–629. DOI:10.1353/sof.2007.0009

[79] Pekkarinen S, Melkas H, Kuosmanen P, et al. Towards
a more social orientation in gerontechnology: case
study of the “reminiscence stick”. J Technol Hum
Serv. 2013;31:337–354. DOI:10.1080/
15228835.2013.856277

[80] Kaspar R. Technology and loneliness in old age.
Gerontechnology. 2004;3:42–48.

[81] Russell D, Peplau LA, Ferguson ML. Developing a
measure of loneliness. J Pers Assess. 1978;42:
290–294. DOI:10.1207/s15327752jpa4203_11

[82] Prezza M, Pacilli MG, Dinelli S. Loneliness and new
technologies in a group of Roman adolescents.
Comput Hum Behav. 2004;20:691–709. DOI:10.1016/
j.chb.2003.10.008

[83] Berg Pvd, Kemperman A, Kleijn Bd, et al. Ageing and
loneliness: the role of mobility and the built environ-
ment. Travel Behav Soc. 2016;5:48–55. DOI:10.1016/
j.tbs.2015.03.001

[84] Leung L. Gratifications, chronic loneliness and inter-
net use. Asian J Commun. 2001;11:96–119. DOI:
10.1080/01292980109364794

12 F. €OZSUNGUR

https://doi.org/10.1080/0144929X.2015.1077890
https://doi.org/10.1016/j.chb.2010.03.029
https://doi.org/10.1016/j.chb.2010.03.029
https://doi.org/10.1016/0305-0483(95)00035-6
https://doi.org/10.1016/j.apergo.2015.11.015
https://doi.org/10.1016/j.ijmedinf.2013.12.002
https://doi.org/10.1197/jamia.M1475
https://doi.org/10.1197/jamia.M1475
https://doi.org/10.1016/j.chb.2017.06.013
https://doi.org/10.7326/0003-4819-128-2-199801150-00004
https://doi.org/10.7326/0003-4819-128-2-199801150-00004
https://doi.org/10.1016/j.soncn.2009.11.007
https://doi.org/10.1016/j.soncn.2009.11.007
https://doi.org/10.1002/pon.719
https://doi.org/10.1055/s-0038-1638580
https://doi.org/10.1300/J017v25n03_01
https://doi.org/10.3109/17483107.2015.1027301
https://doi.org/10.3109/17483107.2015.1027301
https://doi.org/10.1016/j.irbm.2015.12.002
https://doi.org/10.1016/j.irbm.2015.12.002
https://doi.org/10.1080/02763890802665049
https://doi.org/10.1353/sof.2007.0009
https://doi.org/10.1080/15228835.2013.856277
https://doi.org/10.1080/15228835.2013.856277
https://doi.org/10.1207/s15327752jpa4203_11
https://doi.org/10.1016/j.chb.2003.10.008
https://doi.org/10.1016/j.chb.2003.10.008
https://doi.org/10.1016/j.tbs.2015.03.001
https://doi.org/10.1016/j.tbs.2015.03.001
https://doi.org/10.1080/01292980109364794


[85] Tsai H-H, Tsai Y-F, Wang H-H, et al. Videoconference
program enhances social support, loneliness, and
depressive status of elderly nursing home residents.
Aging Ment Health. 2010;14:947–954. DOI:10.1080/
13607863.2010.501057

[86] €Ozsungur F, Hazer O. Analysis of the acceptance of
communication technologies by acceptance model
of the elderly: example of Adana Province. Int J
Eurasia Soc Sci. 2018;9:238–275.

[87] Rowe JW, Kahn RL. Successful aging. Gerontologist.
1997;37:433–440. DOI:10.1093/geront/37.4.433

[88] Harwood J, Giles H. Intergroup communication: mul-
tiple perspectives. New York: Peter Lang Publishing
Inc.; 2005.

[89] Ford JK. Improving training effectiveness in work
organizations. New York: Taylor & Francis Group;
2014.

[90] Olson KE, O’Brien MA, Rogers WA, et al. Diffusion of
technology: frequency of use for younger and older
adults. Ageing Int. 2011;36:123–145. DOI:10.1007/
s12126-010-9077-9

[91] Hill RD, Mansour E. The role of positive aging in
addressing the mental health needs of older adults.
In: Gallagher-Thompson, AMSD, Steffen, A,
Thompson LW, editors. Handbook of behavioral and
cognitive therapies with older adults. New York:
Springer; 2008. p. 309–322.

[92] Bowling A, Iliffe S. Which model of successful ageing
should be used? Baseline findings from a British

longitudinal survey of ageing. Age Ageing. 2006;35:
607–614. DOI:10.1093/ageing/afl100

[93] Fishbein M, Ajzen I. Belief, attitude, intention and
behavior: an introduction to theory and research.
Reading, MA: Addison-Wesley; 1975.

[94] Davis FD. Perceived usefulness, perceived ease of
use, and user acceptance of information technology.
MIS Quart. 1989;13:319–340. DOI:10.2307/249008

[95] Ajzen I. The theory of planned behavior. Org Behav
Hum Decis Proces. 1991;50:179–211. DOI:10.1016/
0749-5978(91)90020-T

[96] Brown SA, Venkatesh V. Model of adoption of tech-
nology in households: a baseline model test and
extension incorporating household life cycle. MIS
Quart. 2005;29:399–426.

[97] Zeithaml VA. Consumer perceptions of price, quality,
and value: a means-end model and synthesis of evi-
dence. J Market. 1988;52:2–22. DOI:10.2307/1251446

[98] Dodds WB, Monroe KB, Grewal D. Effects of price,
brand, and store information on buyers. J Market
Res. 1991;28:307–319. DOI:10.2307/3172866

[99] Venkatesh V, Thong JYL, Xu X. Consumer acceptance
and use of information technology: extending the
unified theory of acceptance and use of technology.
MIS Quart. 2012;36:157–178.

[100] Rahman MM, Lesch MF, Horrey WJ, Strawdermana L.
Assessing the utility of TAM, TPB, and UTAUT for
advanced driver assistance systems. Accid Anal Prev.
2017;108:361–373.

THE AGING MALE 13

https://doi.org/10.1080/13607863.2010.501057
https://doi.org/10.1080/13607863.2010.501057
https://doi.org/10.1093/geront/37.4.433
https://doi.org/10.1007/s12126-010-9077-9
https://doi.org/10.1007/s12126-010-9077-9
https://doi.org/10.1093/ageing/afl100
https://doi.org/10.2307/249008
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.2307/1251446
https://doi.org/10.2307/3172866

	Abstract
	Introduction
	Aging
	Successful aging
	Successful aging and quality of life
	Factors affecting quality of life in the elderly
	The gerontechnology
	Geronsafety
	Facilitators and obstacles to technology adoption by older users
	The impact of technology on the quality of life
	Relationship between gerontological devices and quality of life
	The effects of technology on elderly
	Conclusions and recommendations
	Disclosure statement
	References


