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This study investigated the rise of implantable or cyborg technologies, also known as insideables, which offer the potential to
improve health-related conditions and enhance the capabilities of healthy individuals. This research focused on the acceptance
of insideables among university students in Spain, utilizing the unified theory of acceptance and use of technology (UTAUT)
framework along with analytical tools such as partial least squares structural equation modelling (PLS-SEM) and fuzzy set
qualitative comparative analysis (fsQCA). The PLS-SEM analysis revealed that factors such as performance expectancy, effort
expectancy, and social influence positively influenced the intention to use insideables. However, the fsQCA revealed that no
single variable is a necessary condition for explaining technology acceptance or rejection. Instead, a combination of constructs
is needed to understand both intention to use and rejection. Configurational analysis emphasized the importance of factors
such as performance expectancy, social influence, and hedonic motivation in explaining technology acceptance, whereas effort
expectancy and perceived risk were less conclusive in their impact on behavioral intention. Moreover, the research revealed
that the configurations related to the acceptance and rejection of insideables are asymmetrical. This study sheds light on the
complex dynamics of implantable technology acceptance and provides valuable insights into the factors influencing its
adoption. From a theoretical perspective, the sequential use of both correlational and configurational methods within the
UTAUT framework allows us to gain a deeper understanding of the reasons behind the adoption of emerging technology
rather than using only one data analysis methodology.

Keywords: body hacking; cyborg technology; fuzzy set qualitative comparative analysis; implantable technology; insideables;
man–computer interaction; PLS-SEM; unified theory of acceptance and use of technology

1. Introduction

The technological revolution, which commenced in the mid-
20th century and continued into the early 21st century, pro-
foundly altered how individuals engaged with the world.
With a special acceleration due to the COVID-19 pandemic
[1], an increasing number of people maintained constant
connections with their environment through technological
extensions such as wearables, insideables, or implantable
technologies [2].

During the 21st century, the number of human beings
dependent on information technology has grown exponen-

tially. According to Ramoğlu [3], the first stage of depen-
dency is psychological. The second stage is the wearable
stage, in which a device wearer temporarily extends their
perception. The third stage involves the physical integration
of technology into the human body. An example is an artic-
ular implant. The fourth stage involves a neurological rela-
tionship with technology created by extending the senses
with new input to the brain.

In this regard, we must differentiate between wearable
and implantable (or cyborg) technologies, also known as
insideables. Wearables can be defined as intelligent elec-
tronic devices that are noninvasively attached to the human
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body, typically within an accessory such as a smartwatch [4].
On the other hand, insideables are technological devices that
are implanted within the human body [5]. In other words,
while wearables do not compromise the personal autonomy
of the user, they become part of the individual’s organics in
such a way that they are usually addressed as cyborgs [1, 6].

The use of insideables has essentially two objectives. The
first is medical, which aims to improve health, and the second
involves enhancing and modifying physical and cognitive
capabilities [7, 8]. This use does not generate controversy,
at least if it allows for overcoming a disease or disability [9].
The first pacemakers date back to the mid-20th century and
are relatively common today, as are cochlear or articular
implants. However, because insideables are technological
devices inserted into the human body, numerous challenges
remain to be addressed to improve their functionality, dura-
bility, and compatibility [10].

Wearables such as activity trackers, which motivate users
to practice sports, have become commonplace in households
[4]. Conversely, the use of insideables for recreational pur-
poses is more limited than that of wearables [5, 11, 12] and
is highly controversial, both from legal [13] and ethical
standpoints [14]. Insideables have the potential to enhance
physical abilities, even in individuals with disabilities, by
leveraging a super compensation effect [15]. A widely dis-
cussed example in the literature is that of athlete Oscar Pis-
torius, who has implants in his lower limbs [16].

Implantable technologies also offer the potential to
enhance intellectual capabilities such as memory and com-
putational capacity [6]. They can improve the healthcare of
individuals who do not suffer from any disease, enabling
continuous monitoring, early diagnosis of potential illnesses,
and personalised medical care [17, 18]. Furthermore, they
provide new capabilities [19] such as manipulating objects
without physical contact, accessing doors, operating com-
puters, making payments, or controlling machines [20].
They can even enable the control of living beings that have
an insideable implant [21] or develop skills that are more
typical of other species, such as emitting and detecting ultra-
sonic signals [3].

The market for nonmedical insideables has significant
growth potential [5, 11]. However, at present, it remains rel-
atively small, as its products have not achieved mass produc-
tion and mass customisation, and are not currently used
domestically [11, 15, 22]. Their use is popular in under-
ground cultures heavily influenced by transhumanism, such
as cyberpunk [23], some alternative feminist movements
[24], and do-it-yourself (DIY) communities. Therefore, while
there is extensive literature on the factors affecting the adop-
tion of wearable devices through technology acceptance the-
ories [25, 26], the literature concerning the acceptance of
nonmedical insideables is much more limited [8, 27].

This study, thus, was aimed at expanding the literature
on the adoption of insideables. The approach we adopted
was based on the unified theory of acceptance and use of
technology (UTAUT) [28]. The explanatory factors evalu-
ated to understand usage intention include performance
expectancy (PE), effort expectancy (EE), social influence
(SI), facilitating conditions (FCs), and hedonism. Addition-

ally, we introduced perceived risk (PR) into our analysis.
The motivation behind this is that these types of technolo-
gies pose a risk to the user, both in terms of the information
they generate regarding privacy and the use of that informa-
tion [18], alongside their health because the devices are
inserted into the body [18, 27].

From the standpoint of data analysis, the most common
analytical tool for the analysis of implantable technologies is
partial least squares structural equation modelling (PLS-
SEM) [9], as well as qualitative analyses (Komkaite et al.,
[29]; [30, 31]). Configurational analysis is more residual
[32], and the combined use of PLS-SEM and fuzzy set qual-
itative comparative analysis (fsQCA) is nonexistent. Thus,
this study presented a novel combined use of SEM-PLS
and fsQCA. The combination of correlational and configu-
ration techniques, grounded in different analytical schemes,
allows for the reduction of measurement errors, identifica-
tion of average links between variables, and identification
of necessary prerequisites and configurations that lead to a
given output [33, 34].

This study addressed two research questions (RQs):
Research Question 1. What is the overall impact of

each explanatory factor on the acceptance of nonmedical
insideables? To address this, we employed a structural
equation model using partial least squares (PLS-SEM).
Additionally, a preliminary analysis of the descriptive sta-
tistics of the responses regarding the input and output var-
iables provided initial insights into the mainstream
attitudes of the respondents regarding the variables under
scrutiny in our analysis.

Research Question 2. How do explanatory factors con-
figure paths to explain the intention to use (IU) and nonin-
tention to use insideables? In complex phenomena, such as
the acceptance of disruptive technology, a given response
can result from more than one path. In such circumstances,
fsQCA is a suitable method [35] because it is case-oriented
and allows capturing various ways in which input factors
interact to produce an output [36].

The use of fsQCA in quantitative organisational and
management studies is common [35]. In the technology
acceptance arena, although less common than the use of
correlational methods such as PLS-SEM, fsQCA is highly
valuable in identifying profiles linked to the analysed out-
come [33, 37]. Andrés-Sánchez, Arias-Oliva, and Pelegrín-
Borondo [32] examined the conditions influencing the
acceptance of and resistance to wearables and insideables
using the multiple ethics scale and data used in Olarte-
Pascual et al. [7].

While the PLS-SEM analysis indicated that PE, EE, and
SI positively influence the attitude towards using inside-
ables, other factors, such as hedonic motivation (HED)
and FCs, were found to be insignificant. However, through
fsQCA, it became evident that no single factor is pivotal
in explaining the acceptance or rejection of the technology,
and all evaluated constructs play roles in various explana-
tory configurations of acceptance and nonacceptance. Fur-
thermore, research has revealed that configurations linked
to positive and negative views of implantable technologies
are asymmetrical.

2 Human Behavior and Emerging Technologies

 hbet, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/hbe2/1064335 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [06/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



2. Theoretical Framework

2.1. Preliminary Considerations. The predominant theoreti-
cal frameworks used to analyse the acceptance of implant-
able technologies are largely derived from Davis’ [38]
technology acceptance model (TAM), UTAUT and its
extension, unified theory of acceptance and use of technol-
ogy 2 (UTAUT2) [28, 39], and the cognitive–affective–nor-
mative (CAN) model [9].

The TAM, which is built on the theory of reasoned action
(TRA), allows the identification of a small number of funda-
mental variables suggested by previous research addressing
the cognitive and affective determinants of technology accep-
tance. It focuses on two utilitarian constructs: perceived use-
fulness and perceived ease of use [40]. In contrast, UTAUT
and its extension, UTAUT2, attempt to expand the TAM by
integrating up to eight different technology acceptance theo-
ries in the most parsimonious way possible [40]. The original
formulation of the UTAUT considers that behavioural inten-
tion is influenced not only by utilitarian factors but also by
SI and external conditions that can facilitate or hinder the
use of the evaluated technology. The empirical works of Ven-
katesh et al. [28] and Rondan-Cataluña, Arenas-Gaitán, and
Ramírez-Correa [40] showed that the UTAUT usually offers
a better fit than other alternatives.

The CAN model considers that technology acceptance,
especially if voluntary, relies on cognitive factors (perceived
usefulness and expected ease of use from the TAM), nor-
mative factors (the social norm, which, as in UTAUT,
directly affects behavioural intention), and affective factors.
The latter have a particularly significant weight in CAN and
are measured through positive and negative affect sched-
ules [41].

The TAM has been employed in studies by Reinares-
Lara et al. [42]; Gangadharbatla [43]; Klemenc, Vrhovec,
and Mihelič [44]; and Andrés-Sánchez et al. [45]. The
UTAUT has been utilised in research conducted by
Sabogal-Alfaro et al. [8], Arias-Oliva et al. [5], and Luciani
et al. [46]. In addition to Pelegrín-Borondo et al. [9], studies
by Olarte-Pascual, Pelegrín-Borondo, and Reinares Lara
[47]; Pelegrín-Borondo, Reinares-Lara, and Olarte-Pascual
[48]; and Reinares-Lara, Olarte-Pascual, and Pelegrín-
Borondo [49] have applied the CAN model.

The outcome to be explained in this study is the inten-
tion to use (IU), which is a uniform concept for all respon-
dents; it includes whether they have experimented with
insideables or not, or face barriers to their use, which can
be high because of the emerging nature of the industry [5],
making it challenging for the responding individual to use
them effectively.

This study adopted the UTAUT model of Venkatesh
et al. [28] as its conceptual basis. Therefore, we assessed
PE, EE, SI, and FCs as explanatory variables. Additionally,
as in the UTAUT2 extension, we included the survey
respondents’ HED and PR due to significant concerns
regarding privacy, personal information shared through
devices, and even the practitioner’s health [27, 43].

It should be noted that gender, which Venkatesh [28]
considers a potential moderator of PE, ease of use, and SI,

was also considered, although no specific hypothesis was
made about the direction of these moderating effects. These
effects may stem from social aspects related to the roles
assigned to a specific gender in the society in which the
research was conducted. If gender roles are less differenti-
ated, this moderating capacity becomes less relevant.

Regarding the basic constructs of the TAM, Venkatesh
and Morris [50] highlighted that while men’s attitudes
towards technology are influenced more by perceived useful-
ness, women’s attitudes may be influenced more by per-
ceived ease of use.

The use of insideables is related to practices such as body
hacking, which are closely linked to personal image. Females
are usually more sensitive to their image; therefore, gender is
a potential moderator of SI [51]. In the context of Internet
shopping technology, Hwang [52] reported that women are
more impacted by social pressure to use new channels. Sim-
ilarly, in a TRA on ecological behaviours, López-Mosquera
[53] showed that women are more influenced by subjective
norms than men.

Furthermore, Murata et al. [54] suggested that men and
women may have different perceptions of the implications
and consequences of using insideables; movements such as
queer and pro-sex feminism, which are devoted to body
modification practices, are communities that may naturally
accept the use of insideables [24].

The distinct nature of Research Questions 1 and 2,
which were examined using different analytical instruments,
meant that the analytical frameworks used while sharing
input variables and outcomes also differed. This is illus-
trated in Figures 1 and 2, respectively. In Research Question
1, we aimed to measure the average impact of each con-
struct, focusing on variable orientation; in Research Ques-
tion 2, we sought to establish, within the sample, the
combinations of conditions (absence or presence) of each
factor that produces either acceptance or resistance towards
nonmedical insideable use [55].

2.2. Formulation of Hypotheses in the Analysis of Research
Question 1

2.2.1. PE. PE is the degree to which individuals believe that
using a system can benefit their activities [28]. In the litera-
ture, PE is considered a key factor in explaining the accep-
tance of wearables [25, 26, 56, 57]. Therefore, this factor is
expected to play a similar role in the acceptance of implant-
able devices.

Depending on the type of insideable, humans can
enhance their mental and physical capabilities and connec-
tivity with computers, improve their senses, and even create
new senses [58]. This approach can improve performance
across various job domains [59], such that perfectionism
influences the intention to use this technology [60].

Implantable technologies have been applied in areas
including the control and access to places, computers, park-
ing, and payments [30]. Implantable devices could become
alternatives to identification cards, and the need to remember
PINs could lead to improvements in security [61]. Addition-
ally, various avant-garde artists use implantable technologies

3Human Behavior and Emerging Technologies

 hbet, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/hbe2/1064335 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [06/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



to stimulate creativity. Examples of this include the magnets
used by Moon Ribas and the antenna worn on the head by
Neil Harbisson [3].

Of course, the introduction of implantable technology
can also lead to disadvantages, such as health problems
[23] and psychological concerns [62], which may ultimately
result in decreased performance in everyday activities.

Regarding nonmedical insideables and with a TAM
modelling approach, Reinares-Lara et al. [42]; Gangadharba-
tla [43]; Klemenc, Vrhovec, and Mihelič [44]; and Andrés-
Sánchez et al. [45] found that this construct has a significant
positive impact on behavioural intention. Using the UTAUT
framework, Arias-Oliva et al. [5] and Sabogal-Alfaro et al.
[8] confirmed that PE positively affects usage intention.
Pelegrín-Borondo et al. [9]; Olarte-Pascual, Pelegrín-Bor-
ondo, and Reinares Lara [47]; and Pelegrín-Borondo, Rein-
ares-Lara, and Olarte-Pascual [47] obtained similar results
using a CAN model. Additionally, by utilising a multidimen-
sional ethical scale, Pelegrín-Borondo et al. [14] and Olarte-
Pascual et al. [7] observed that dimensions related to egoism

and utilitarianism, which can be seen as precursors to PE,
significantly influence behavioural intention towards inside-
ables. Therefore, we proposed the following hypothesis:

Hypothesis 1. The perceived PE of insideables positively
influences consumers’ intention to use them.

2.2.2. EE. The latent variable EE in the UTAUT model, as
proposed by Venkatesh et al. [28], is akin to the ease of
use described by Davis [38] in the TAM and is defined as
“the degree of ease associated with the use of a system.”
The impact of this variable has been revealed to be signifi-
cant for understanding behavioural intention towards wear-
ables [25, 26]. Murata et al. [54] noted that the use of
insideables is currently perceived as more complex than
the use of wearables, especially in the medical field, where
patient consent is required for implantation. A challenging
aspect mentioned in the literature is the comprehension of
explanatory documents for the intervention and functioning
of implantable devices [63].

Performance
expectancy

Effort expectancy

Social influence

Facilitating
conditions

Intention to
use

H2 = (+)

H1 = (+)

H3 = (+)

H4 = (+)

H5 = (+)

H6 = (–)

Gender

Hedonic
motivation

Perceived risk

Figure 1: Theoretical framework for implementing correlational analysis.

Performance
expectancy

Effort expectancy

Social influence

Facilitating
conditions

Configurations of
intention to use

Gender

Hedonic motivation

Perceived risk

Configurations of non-
intention to use

Boolean
minimization

Figure 2: Conceptual framework for configurational analysis.
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Another classic problem with insertable devices is that,
in practice, they have little connectivity and compatibility
with other devices and operating systems, such as Android
[30]. In addition, the durability of the devices and the limi-
tations of the materials they are made of must be consid-
ered [64].

One factor that makes insideables more challenging to
use than wearables is that they are inserted inside the body
[6]. This complexity is compounded by the fact that
healthcare professionals typically introduce these devices
only for medical reasons [24]. Moreover, the insertion of
these devices requires continuous monitoring during the ini-
tial stages because of issues such as material rejection and
the possibility of infection [17, 27].

Implantable devices require training to achieve their
functionality [65]. Thus, controlling insideables may be chal-
lenging [61] and uncomfortable [15, 23]. For instance, Neil
Harbisson reported experiencing headaches until he accli-
mated to an antenna implanted in his head [66]. These
devices can complicate several daily living activities. For
example, radiofrequency emitter devices can interfere with
other electronic devices [17].

Incorporating the TAM framework, Klemenc, Vrhovec,
and Mihelič [44] and Andrés-Sánchez et al. [45] discovered
a positive impact of EE on IU. UTAUT modelling by
Sabogal-Alfaro et al. [8] confirmed that reduced effort posi-
tively impacts IU. Olarte-Pascual et al. [47] and Pelegrín-
Borondo, Reinares-Lara, and Olarte-Pascual [47] obtained
similar results using a CAN model. Consequently, we pro-
posed the following hypothesis:

Hypothesis 2. Perceiving less effort in using insideables has a
positive influence on consumers’ behavioural intention.

2.2.3. SI. The latent variable SI is commonly conceptualised
as “the extent to which an individual perceives that signifi-
cant others believe that he or she must use the new system”
[28]. Research indicates that the acceptance of wearables is
notably influenced by the cultural context in which accep-
tance studies are conducted [25, 26, 67].

The social acceptance of insideables is profoundly
dependent on context. While a generally positive perception
exists when these technologies are employed to address dis-
abilities, a divided perception emerges when they are utilised
to augment human capabilities beyond the norm [15, 68]
since there are concerns about the detrimental consequences
of artificial changes in human nature [60]. This dichotomy
explains why the nonmedical use of insideables is presently
confined to subcultures that are strongly influenced by phil-
osophical currents such as transhumanism [11, 24].

For a large part of society, extreme body modification
practices associated with the use of implantable devices are
considered disgusting [69]. Thus, the evolution of techno-
logical device implantation can follow the path of tattoo
practices. In the past (e.g., in the mid-20th century), tattoos
were associated with marginal social groups in Western soci-
ety. However, today, tattoos are commonly implanted in
numerous social groups [11].

Religious and cultural factors are also relevant, as
observed in the case of insideables [8, 20]. Therefore, liberal
people are more likely to agree with body modification prac-
tices than conservative people [27]. Likewise, monotheistic
religions believe that the human body was granted by God
and, therefore, should not be modified, at least for nonmed-
ical reasons. Consequently, body modification practices may
be regarded as sacrilegious [70]. Heffernan, Vetere, and
Chang [69] reported that individuals using implantable
technologies have faced abuse from religious groups who
interpret certain Bible passages to mean that these users bear
the “mark of the beast.”

Within the literature on the acceptance of insideables,
using a TAM modelling approach, Klemenc, Vrhovec, and
Mihelič [44] and Andrés-Sánchez et al. [45] found that SI
had a significant influence on IU. Utilising the UTAUT
approach, Arias-Oliva et al. [5] and Sabogal-Alfaro et al.
[8] reported that SI influences behavioural intention. Simi-
larly, employing the CAN model, Pelegrín-Borondo et al.
[9]; Olarte-Pascual, Pelegrín-Borondo, and Reinares Lara
[47]; Pelegrín-Borondo, Reinares-Lara, and Olarte-Pascual
[47]; and Reinares-Lara, Olarte-Pascual, and Pelegrín-
Borondo [49] supported this influence. Murata, Arias-Oliva,
and Pelegrín-Borondo [20] also identified a significant
impact of SI. Consequently, we proposed the following
hypothesis:

Hypothesis 3. Perceived favourable SI towards implantable
devices has a positive influence on the intention to use such
devices.

2.2.4. FCs. FCs can be defined as “the degree to which an
individual believes that organisational and technical infra-
structure exists to support the system” [28]. The factors
influencing FC for potential consumers are diverse. Inside-
ables are not typically standardised products; therefore, they
are often expensive and require continuous maintenance
[64]. Additionally, implantable technologies that require
Internet usage need areas where they are used to having
good connectivity, and their effectiveness depends heavily
on the platform used for interconnections [10]. Further-
more, this technology influences the user’s lifestyle, as cer-
tain insideables may be incompatible with materials
commonly found in clothing [23] or may interfere with
other electronic devices, such as those used in airport secu-
rity checks or diagnostic tests such as magnetic resonance
imaging [27].

Among the FC, the financial burden of this technology
must be considered. It is a relatively expensive technology
that requires professional insertion and maintenance [31].
However, some of these issues are not accessible to everyone.
In addition, people living in rural areas may find it more
challenging to obtain assistance with device implantation
and use [69]. It should also be noted that an ecosystem of
reader devices for implantable technology is lacking. High
knowledge of electronics and computer science is required
to install access-unlocking devices (such as cars or house
doors) that can identify the insideables installed in the
body [30].

5Human Behavior and Emerging Technologies
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The fact that insideables require implantation into the
body is another aspect that undoubtedly influences per-
ceived FC. When the use of implantable devices is not for
medical purposes, health professionals are reluctant to insert
electronic devices for nonmedical reasons [24], and they
may even be prohibited from doing so if it involves a device
that is not authorised by health authorities [23]. Therefore,
implantation either requires knowledge of how to do it and
where on the body it should be done, which aligns with
the DIY philosophy [23], or belonging to a community
where assistance can be found.

Thus, we proposed the following hypothesis:

Hypothesis 4. The perceived FCs for using insideables have a
positive influence on the intention to use them.

2.2.5. HED. HED encompasses behaviours aimed at maxi-
mising positive emotions and minimising negative ones
[71]. Inherent hedonism in purchasing and using a product
revolves around seeking beneficial experiences [72].

In the wearable technology acceptance setting, it has
been reported that perceived expressiveness and perceived
enjoyment serve as significant drivers of adoption [26, 56,
57, 67]. The concept of insideables refers to individuals
who seek novel experiences by exploring the potential that
can be achieved by humans with the aid of technological
advancements [3]. Moreover, practices related to body hack-
ing often serve as a means of reaffirming one’s personality
and self-esteem [2, 27].

Komkaite et al. [29] and Heffernan, Vetere, and Chang
[30] highlighted that the main motivation for users of these
technologies is a playful and hedonistic objective without
any perspective on improving daily tasks.

Ramoğlu [3] highlighted that the integration of inside-
ables, by enhancing existing senses and introducing new
ones, aims to experiment with novel ways in which people
can interact with reality. This serves as the primary justifica-
tion for avant-garde artists [3, 23, 73].

Regarding insideables, Reinares-Lara et al. [42], Arias-
Oliva et al. [5], Sabogal-Alfaro et al. [8], Luciani et al. [46],
and Andrés-Sánchez et al. [45] used the TAM or UTAUT
frameworks and noted that HED is a crucial variable in
explaining the IU of nonmedical insideables. In the CAN
framework, Pelegrín-Borondo et al. [9]; Olarte-Pascual, Pele-
grín-Borondo, and Reinares Lara [47]; and Pelegrín-Bor-
ondo, Reinares-Lara, and Olarte-Pascual [47, 48] observed
that the pursuit of positive emotions significantly influences
behavioural intention.

Hypothesis 5. HED to use insideables positively affects
behavioural intention towards them.

2.2.6. PR. In accordance with Gidron [74], PR can be con-
ceptualised as an assessment of the likelihood of illness or
adverse outcomes, often in the context of engaging in a spe-
cific risky behaviour, which, in our case, pertains to the use
of insideables. Risk has often been recognised as a major fac-
tor deterring consumers from adopting new technologies
[51]. Some of the risks associated with insideables are inher-

ent, such as those related to health [27], and are common in
aesthetic implants [20]. Others, such as privacy concerns, are
shared with wearables [26, 57, 61].

Health-related risks arise primarily because technologi-
cal implants must be inserted into the body, which carries
the risks of infection [23] and material rejection [75]. This
risk is exacerbated by the fact that in many cases, individuals
self-implant these devices [11]. Once the device is inside the
body, discomfort and pain can occur [24]. Given the novelty
of this technology, its long-term health impact remains
unknown [61]. In the case of brain implants, hacking can
lead to psychological problems due to false memory implan-
tation or hallucinations [76].

Thus, in qualitative research by Shafeie, Chaudhry, and
Mohamed [31], the most frequently mentioned concerns
regarding implantable chips were related to users’ physical
and mental health. Interactions between implantable tech-
nologies and the body can cause allergies and interfere with
cognitive and physiological processes. Additionally, there are
concerns about potential long-term adverse effects, and
microchips, which are not natural or new technologies, can
cause new health problems for which there is currently no
known cure.

Most technological implants contain or transmit user-
specific information, which raises privacy concerns regard-
ing the data they generate [16, 61]. These data can be vulner-
able to theft through hacking [61] or misuse for purposes
other than those originally intended for device implantation
[77]. Ultimately, the rapid evolution of nanotechnology has
outpaced the pace of regulatory measures for data protection
[76]. Legal uncertainty stemming from the absence of regu-
lations for these technologies amplifies the PR associated
with them [13, 63, 76].

Gangadharbatla [43] and Klemenc, Vrhovec, and Mihe-
lič [44] noted that the PR in terms of privacy and personal
security significantly and negatively affects the use of inside-
ables. Negative emotions, often generated by the perception
of danger, have been reported as barriers to devices, such as
brain implants [42] and exoskeletons [46]. Therefore, we
proposed the following hypothesis:

Hypothesis 6. The PR of using insideables negatively influ-
ences the intention to use them.

2.3. Formulation of Hypotheses in the Analysis of Research
Question 2. The path coefficient determined with PLS-SEM
concerning IU fits the average influence of each explanatory
variable on the outcome. Thus, using PLS-SEM, we assigned
a single sign to the impact of an exogenous variable on the
outcome, which was common in the sample. Correlational
methods, which are variable-oriented techniques, do not
capture the fact that certain individual profiles may consider
the presence of a specific input as the cause for a particular
judgment about insideables, whereas in other profiles, the
absence of the same input may stimulate acceptance.

Using fsQCA, a case-oriented technique, allows us to
understand that specific outcomes can result from various
paths [35]. Thus, fsQCA identifies different profiles associ-
ated with an outcome by stating the membership degree of
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each case in the set of attributes and outcome sets using the
intersection and union of fuzzy sets [78].

Furthermore, there is no single typology of potential
insideable users [15] or individuals reluctant to use them
[61]. It is reasonable to assume that there are multiple path-
ways that can lead to the same attitude regarding the non-
medical use of insideables. Therefore, fsQCA is a powerful
tool for assessing the acceptance of new technologies, allow-
ing us to capture the nuances that correlational analysis can-
not [33, 36, 37].

It is widely acknowledged that ease of use and FCs gener-
ally promote positive attitudes towards technology [28, 38].
However, certain groups influenced by the DIY culture, such
as cyborg activists, aim to enhance their individual capabilities
through the use of technology, including insideables [2, 11].
Therefore, the absence of ease of use or the neglect of FCs
can serve as a motivation for such practices. Domesticating
technology to transcend the limits of the human body presents
a challenge for the members of these collectives.

Regarding subjective norms, it is usually accepted that a
favourable social perception of technology adoption encour-
ages its use [28]; conversely, social rejection discourages its
use. However, practitioners of body hacking and cyborg
activism, who advocate for complete individual freedom to
transform their bodies with technology [23, 27], are a clear
exception. They are considered marginal movements [11]
commonly seen as underground countercultural movements
characterised by strong individualism and activism [2].
Gauttier [61] noted that being a pioneer in using implant-
able technologies could be a motivating factor that may con-
tradict mainstream perceptions.

Although the perception of risk may tend to inhibit the
use of insideables [43], seeking pain is an incentive for cer-
tain body modification practices. Overcoming pain is corre-
lated with improved self-esteem resulting from the success of
self-imposed challenges. Thus, pain seems to alter ordinary
sensory function, offering individuals the opportunity to feel
(and be) in new states of being [79].

However, these contradictions cannot be captured using
correlational methods. On the other hand, fsQCA may
reveal different paths in which the presence of EE, subjective
norms, FCs, and the absence of risk perception leads to a
positive attitude towards the use of insideables. However,
in some cases that might not align with the mainstream,
the absence of EE, SI, FC, and risk perception can also lead
to an intention to engage with insideables. With fsQCA,
strong hypotheses, such as those evaluated using correla-
tional methods, as justified in Section 2.1, are not formu-
lated. Instead, “soft” laws have been proposed [37, 80],
often referred to as propositions or tenets. Therefore, we
proposed the following:

Proposition 1. Configurations preceding the IU insideables
typically (but not always) have a combination of the following
conditions: the presence of PE, ease of use, SI, FCs, HED, and
the absence of PR.

However, regarding negative attitudes and resistance to
the use of new technologies, some authors have identified

profiles that do not necessarily consider the same parame-
ters. For example, in the context of social media acceptance,
Neves et al. [81] differentiated nonusers as resisters, rejecters,
surrogate users, and potential converts. Paluch et al. [82] dis-
tinguished between resisters and saboteurs in the context of
the acceptance of robotic technologies in the workplace.
Moreover, in the field of insideables, Gauttier [61] identified
resisters, rejecters, the expelled, and the excluded.

In any case, this overview serves to justify the fact that
the paths leading to the rejection of technology are not
unique but depend on the cognitive, material, or emotional
circumstances of individuals [61]. Therefore, we proposed
the following:

Proposition 2. Configurations preceding the rejection of
insideables typically (but not always) have a combination of
the following conditions: absence of PE, ease of use, SI, FCs,
HED, and the presence of PR.

The explanation for insiders’ acceptance and rejection is
asymmetrical. Although acceptability may not drive accep-
tance, it may drive resistance and nonacceptance of technol-
ogy [61]. This phenomenon has been reported in the context
of sustainable technology with the theoretical background of
a multidimensional ethical scale and fsQCA by Andrés-
Sánchez et al. [32]. The theoretical framework presented in
Section 2.1 and the considerations outlined in Figure 2 pro-
vide the analytical foundation used to address Research
Question 2. Therefore, we proposed the following:

Proposition 3. The explanatory configurations for the accep-
tance and rejection of insideable use are asymmetric.

3. Materials and Methods

3.1. Materials. We surveyed Spanish students from two uni-
versities. The survey was conducted in 2021 and targeted a
population of 10,000. The questionnaire was sent to the
email addresses provided by the universities to all students
through the distribution lists and was subsequently
answered via a hyperlink to a questionnaire created in Goo-
gle Forms. A total of 310 responses were obtained (3.1%),
286 of which (approximately 2.86%) were considered valid
because they were complete. The low response rate can be
explained by the fact that many students do not typically
use their university email but rather their personal Gmail
accounts. Additionally, participation in the research was
entirely voluntary; therefore, it was expected that only stu-
dents who were genuinely motivated to participate in the
research would respond.

Although the survey is not completely up-to-date, it is
sufficiently informative, as the state of implantable devices
for nonmedical purposes still has an underground character,
and their uses and functionalities have not varied signifi-
cantly from the late 2010s to the early 2020s. This aspect
can be inferred from a comparison of studies, such as
Pelegrín-Borondo et al. [9]; Fox [11]; Heffernan et al. [30],
Shafeie, Chaudhry, and Mohamed [31]; and Chaudhry, Sha-
feie, and Mohamed [15].
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The sample profiles are presented in Table 1. Regarding
the gender distribution, the sample was nearly balanced,
consisting of 144 women and 142 men. The majority of
responses were provided by individuals aged 20–24 years,
accounting for 56.29% of observations. Among the partici-
pants, 29 acknowledged having experience with the use of
implants for health-related reasons and 64 reported regular
use of wearables. A significant portion of the respondents
stated that they were studying social sciences or law
(46.92%), followed by health sciences (18.48%) and engi-
neering (17.60%). Students in the arts and humanities con-
stituted 9.09% of the total responses, whereas those in pure
sciences constituted 7.92%.

Using university students as the focal point of our
research offers several advantages [32]. First, electronic data
collection methods were employed, and virtually all univer-
sity community members were well versed in these proce-
dures and possessed readily available electronic devices to
facilitate survey completion if they were truly engaged in
the research. Additionally, the university setting ensured
that the survey participants had a sufficiently high level of
cultural literacy to comprehend the questionnaire’s content.
Within a university environment, there is a diverse range of
perspectives on technological advancements, with members
hailing from various academic disciplines, including the
health sciences, engineering, basic sciences, and humanities.
Moreover, achieving gender parity among respondents was
relatively straightforward in university communities.

Common method bias (CMB) is a potentially relevant
issue [83]. To mitigate this problem, the questionnaire
underwent a preliminary review with 10 members of the tar-
get population who volunteered. Their feedback helped
address possible ambiguities and/or difficulties in interpret-
ing some items. Additionally, for scales with a high number
of points, as is the case with the questionnaire we used, CMB
was more likely to occur at scales with fewer points, such as
five or seven. Moreover, because the survey was self-
administered and anonymous, respondents could freely pro-
vide answers according to their opinions, thus limiting cer-
tain sources of CMB such as social desirability and
consistent response bias. Furthermore, the voluntary nature
of the questionnaire motivated responses from individuals
genuinely interested in participating in the study. These cir-
cumstances provided protection against CMB [83].

3.2. Measurement of Variables. The gender variable, repre-
sented as FEM, is a dichotomous variable that can take the
value of one if the response comes from a female and zero
otherwise. The remaining factors are latent variables mea-
sured using commonly accepted scales. The items originally
formulated in Spanish for the questionnaire are listed in
Table 2. The questions were answered on an 11-point Likert
scale ranging from 0 (strongly disagree) to 10 (strongly
agree).

Specifically, the IU scale is based on that used by Venka-
tesh and Davis [84] as part of their TAM2. Similarly, practi-
cally all scales used to measure exogenous variables are
adaptations of the UTAUT2 model [39]. The only scale used
outside the UTAUT2 model is related to PR, which is an

adaptation of Faqih [51] and has been used in an Internet
shopping setting. Faqih [51] measured risk from two per-
spectives: absolute, by enquiring about the general perceived
level of uncertainty; and relative, by comparing the PR of
online shopping to a clear benchmark, such as shopping
through traditional channels. We understand that this
approach is useful in our case, as both the absolute percep-
tion of risk that the potential user may have regarding the
use of unstable technology and the perception they may have
regarding similar technologies, such as wearables [30], are
equally interesting.

3.3. Data Analysis. To assess the overall positioning of the
sample regarding the items of various constructs, we con-
ducted a two-sample t-test to compare the mean value of
items with a neutral score of “5.”We subsequently employed
a sequential approach involving PLS-SEM and fsQCA.
Modelling with PLS-SEM does not require strict assump-
tions regarding data normality or excessively large sample
sizes, as is the case with covariance-based SEM [85]. Simi-
larly, the use of fsQCA does not require any specific data
behaviour, and it performs effectively with large samples as
well as medium or small samples [36].

PLS-SEM was performed using SmartPLS 4.0 software.
Subsequently, the fsQCA was performed using some of the
results from the previous step. In terms of the correlational
methodology, we followed the standard steps [85]:

Step 1: We assessed the reliability of the scales using con-
ventional measures, including Cronbach’s alpha, convergent
reliability, average variance extracted (AVE), and factor
loadings. Similarly, we examined the variance inflation fac-
tor (VIF) of the outer model to evaluate possible issues of
scale collinearity.

Step 2: We examined the discriminant validity of the
scales using both Fornell and Larker’s [86] criteria and het-
erotrait–monotrait ratios [87].

Step 3: To analyse the robustness of the data regarding
CMB, we conducted three tests.

1. The Harman one-factor test is based on exploratory
factor analysis. In the Harman test, it is convention-
ally accepted that there is no CMB when the factor

Table 1: Sample profiles (N = 286).

Gender
Women: 50.35%
Men: 49.65%

Age
≤ 19 years: 34.27%

≥ 20 years and ≤ 24 years:
56.29%

≥ 25 years: 9.44%
Mean = 20 60

Standard deviation = 2 49 years

The surveyed person has
Implants (dental, cochlear, etc.):
10.14%
Wearables: 22.38%

Academic profile
Engineering: 18.81%

Health sciences: 16.43%
Pure sciences: 6.64%

Social and law sciences:
51.05%

Arts/humanities: 7.69%
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loadings of all items used in the research on the first
principal component are less than 50%. However,
Fuller et al. [88] recommended raising this critical
percentage to 60% because Harman’s test tends to
report false positives.

2. The strategy is based on the use of confirmatory factor
analysis (CFA). In this approach, all items used in the
research are modelled as indicators of a single factor
that represents method effects. Thus, the CMB is con-
sidered relevant if a single factor attains a satisfactory
result in the CFA [89, 90].

3. Kock and Lynn [91] method. This method runs a
regression in which the explanatory variables are the
standardised loadings of all latent variables in the
research and the explained factor is a randomly
uncorrelated variable with these standardised load-
ings. The absence of CMB can be accepted when the
VIF of all factors is less than 3.3, and the critical pres-
ence of CMB occurs when some VIFs are greater than
5. Among these scenarios, a situation arises that,
although not optimal, poses a serious problem for
estimations.

Step 4: We conducted a PLS analysis and determined the
path coefficients using percentile bootstrapping with 5000
subsamples. We also considered goodness-of-fit measures:
R2, normed fit index (NFI), and standardised root mean
square (SRMR).

Step 5: We used the Q2 measure by Stone and Greisser to
assess the predictive ability of the relationships proposed in
Section 2.

Subsequently, we applied fsQCA with the assistance of
fsQCA 3.1 software [92], using some of the results from
the previous step. The steps are as follows:

Step 1: For factors composed of multiple reflective items,
it is advisable to conduct an analysis of the scale’s reliability.
This step was performed in the initial stage of the SEM-PLS
analysis.

Step 2: We calibrated the membership functions of the
explanatory variables and outcomes. We assigned member-
ship values of 1 for women and 0 for men. For other vari-
ables with multiple scales that needed to be aggregated, we
considered the standardised factor loadings used in the
PLS-SEM adjustment. This approach was utilised in the field
of fsQCA by Arias-Oliva et al. [5] and Andrés-Sánchez,
Arias-Oliva, and Pelegrín-Borondo et al. [32]. When an
explanatory factor is applied to the items of a scale and the
resulting factor analysis is satisfactory, this approach of
aggregating the items is reliable [93].

To fit the membership functions, we defined full mem-
bership as the 90th percentile of the factor loading, no mem-
bership as the 10th percentile, and the crossover point as the
50th percentile. Membership levels in the intermediate fac-
tor loadings were determined using linear interpolation.

Step 3: Analysis was conducted to determine the neces-
sity of the presence or absence of factors as inputs to IU
and its negation, represented as ~IU (nonacceptance of the
assessed technology).

Step 4: We implemented the fsQCA 3.1 software of
Ragin [92]. This enabled us to find logical implicates that
fit the output results by running a Boolean minimisation
algorithm. We formulated two Boolean functions as follows:

IU = f FEM, PE, EE, SI, FC, HED, PR 1

~ IU = f FEM, PE, EE, SI, FC, HED, PR 2

Step 5: While Equation (1) explains IU, Equation (2)
captures nonacceptance. Finally, to determine how the

Table 2: Items of the scales used in the research.

Latent variable Items

Intention to use (IU) (Venkatesh and Davis, 2002 [84])
IU1: I intend to use insideables.

IU2: I predict that I will use insideables.

Performance expectancy (PE) (Venkatesh, Thong,
and Xu, 2012 [39])

PE1: Insideables will make my daily life more useful.
PE2: The use of insideables will increase the likelihood of

achieving my goals.
PE3: Using insideables will boost my productivity.

Effort expectancy (EE) (Venkatesh, Thong,
and Xu, 2012 [39])

EE1: Learning to use insideables will be easy for me.
EE2: My interaction with insideables will be clear and understandable.
EE3: Becoming an expert in using insideables will be easy for me.

Social influence (SI) (Venkatesh, Thong,
and Xu, 2012 [39])

SI1: People who are important to me will think I should use insideables.
SI2: People who influence me will think I should use insideables.

Facilitating conditions (FC) (Venkatesh, Thong,
and Xu, 2012 [39])

FC1: I will have the necessary resources to use insideables.
FC2: I will have the needed knowledge to use insideables.

FC3: Insideables will be compatible with other technologies I use.
FC4: I can receive assistance if I encounter difficulties using insideables.

Hedonic motivation (HED) (Venkatesh, Thong,
and Xu, 2012 [39])

HED1: Using insideables will be enjoyable.
HED2: Using insideables will be pleasant.

Perceived risk (PR) (Faqih, 2016 [51])
PR1: There is too much uncertainty associated with the use of insideables.

PR2: Compared to other technologies, such as wearables, insideables are riskier.

9Human Behavior and Emerging Technologies
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factors impact the output, we considered the so-called inter-
mediate solution, which consists of configurations that
include core conditions that are present in both intermediate
and parsimonious solutions, as well as strong causal condi-
tions and peripheral variables that are only present in the
configuration displayed in the intermediate condition and
can be considered weak causes [94].

To assess the explanatory power of a given recipe, its
consistency (cons) and coverage (cov) were established.
Whereas cons measures the significance of a particular con-
figuration or complete solution, cov indicates empirical rele-
vance and is similar to R2.

The sequential application of PLS-SEM and fsQCA
allows for data analysis from two complementary perspec-
tives [34, 36].

1. PLS-SEM is a correlational method that focuses on
variables. Path coefficients measure the average
impact of an input variable on output production.
By contrast, the philosophy of fsQCA is closer to case
analysis, determining the different ways in which
input variables combine to reach the same outcome
[35, 36].

2. In the regression analysis, the influence of each input
variable on the output variable is associated with a
single sign, which is considered significant if the p
value is less than 5%. By contrast, configurational
analysis allows the same input to impact an output
with different signs in two different configurations
that produce the same output. Suppose the average
impact of PR on behavioural intention is revealed to
be nonsignificant in PLS-SEM. With fsQCA, we could
identify profiles in which the presence of PR can
indeed be a condition in various paths associated with
the rejection of insideables, as well as profiles in which
the presence of this perception is a condition for their
acceptance, such that the net effect becomes null.

3. Furthermore, the utilisation of fsQCA is appropriate
when dealing with nonsymmetrical relationships
between variables, although there are no limitations
to its use, even when relationships are symmetrical
[36]. This applies to scenarios such as the behavioural
intention towards insideables [61], where the attitudes
and motivations for acceptance and resistance towards
these technologies are not opposite.

4. Results

4.1. Findings From Structural Equation Analysis With Partial
Least Squares. The mean values and standard deviations of
the items are listed in Table 3. It is noteworthy that the aver-
age score for IU was 3.43 for IU1 and 3.50 for IU2, indicat-
ing a much closer proximity to rejection than acceptance of
the cyborg technology. We observed that, in general, while
the average scores of PE and EE items tended not to differ
from 5, those related to SI had values below 4 and were
significantly lower than 5. Items concerning HED, while
exceeding 4, did not reach a value of 5, and were also signif-

icantly different from 5. Items related to PR scored above 7
and were significantly different from 5.

Table 3 demonstrates that all the scales exhibited high
reliability. Both Cronbach’s α and convergent reliability
exceeded 0.8, and the AVE exceeded 0.5 in all cases. Simi-
larly, the factor loading was > 0.702 for all the items. We
observed in several constructs that the values of their Cron-
bach’s α and convergent reliability were close and even
above 0.95, which could indicate excessive collinearity in
the latent variable construction. However, we believe that
these values did not imply a real problem because the VIFs
of the items never exceeded five.

Table 4 shows that the factors possessed discriminant
capability, as indicated by the Fornell–Larcker criterion.
Moreover, the corresponding HTMT ratios also met the
established criteria, consistently remaining below 0.85. The
highest HTMT ratio (0.837) was observed between the ease
of use and FCs.

In terms of the CMB, the tests conducted did not show
the existence of relevant problems. While the Harman one-
factor test demonstrated that there were four factors with
an eigenvalue greater than 1 and that the first factor
accounted for 48% of the variance, the test based on CFA
showed that considering a single factor with all indicators
yielded very poor results since the comparative fit index,
Tucker–Lewis index, and goodness-of-fit index never
exceeded 0.7, far from the value of 0.90–0.95 that is com-
monly considered an acceptable threshold. Using Kock and
Lynn’s [91] test, we observed that no latent variable pre-
sented a VIF greater than 5 in the regression with the uncor-
related response variable. The highest VIFs (slightly above
3.3) were observed for PE (3.4) and HED (3.8).

Figure 3 shows that the quality of fit was moderate to
good (R2 = 68 9%). The SRMR was 0.046, indicating a good
fit, as it was less than 0.1 [95]. The NFI was 0.857, which was
close to 0.9, indicating that the fit was satisfactory [95]. The
model also exhibited predictive capability as Q2 = 64 9%,
which was greater than 0 [85].

Table 5 displays a significant positive influence of PE on
IU, supported by a path coefficient (β) of 0.353 with a p <
0 001. This facilitating effect on IU was also significant for
EE (β = 0 177, p = 0 017) and SI (β = 0 249, p < 0 001). There
was also a statistically significant negative impact of PR on IU
(β = −0 091, p = 0 007). In all cases, the hypotheses outlined in
Section 2 regarding these latent variables on IU were accepted.

Furthermore, although the path coefficients of FC and
HED exhibited the expected signs in relation to IU, their
influence was not statistically significant. Similarly,
Figure 3 shows that gender did not moderate PE, EE, or SI.

4.2. Results of the fsQCA. The first step of the fsQCA aligned
with that of PLS-SEM, which involved verifying the internal
cons of the scales used. This cons is shown in Table 3. Sec-
ond, the membership functions of the variables involved in
the analysis were calibrated. The points of full membership,
nonmembership, and crossover determined based on the
factorial loading of the constructs are provided in Table 6.

For example, in the case of IU, the membership function
was constructed based on an assessment of the two items
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that comprise this latent variable. The aggregate value of
these items is considered the factorial score, with the 10th
percentile being −1.212, the median being −0.163, and the
90th percentile being 1.405. Thus, complete acceptance of
the technology occurred at a factorial score of 1.405 (mem-
bership in IU = 1), and complete rejection occurred below
−1.212 (membership in IU = 0). The crossover point implied
a completely neutral position and occurred at the 50th per-
centile (membership = 0 5). Based on these values, the
degree of acceptance (between 0 and 1) of any observation
was graded by considering the factorial score of the IU.

The necessity analysis in Table 7 shows that there was no
factor whose presence or absence was a necessary condition

for IU or nonintention to use. PE, EE, and hedonistic out-
comes were > 0.8 but did not reach 0.9. Similarly, when the
output was resistant to use, the absence of SI and HED were
both > 0.8 but fell short of 0.9.

The determination of sufficient conditions is presented
in Tables 8 and 9. Table 8 displays the sufficient conditions
for IU. We obtained 10 configurations with a cons of 0.876
and a cov of 0.752. All explanatory factors appeared to be
core conditions for more than one prime implicate of IU.

Therefore, the influence of certain variables on IU is
unequivocally positive, as they must be present in configura-
tions where they are conditions. Specifically, we referred to
PE (must be present in seven configurations and five as a

Table 3: Descriptive statistics and reliability of the scales.

Latent variable Item Mean SD Factor loading VIF CA CR AVE

Intention to use
IU1 3.43∗∗∗ 3.02 0.970 4.62 0.939 0.97 0.943

IU2 3.52∗∗∗ 2.89 0.972 4.62

Performance expectancy

PE1 4.73 3.05 0.944 3.98 0.928 0.954 0.873

PE2 4.44∗∗∗ 3.04 0.943 4.04

PE3 5.28 2.97 0.916 3.20

Effort expectancy

EE1 5.24 2.85 0.926 3.40 0.925 0.952 0.869

EE2 4.78 2.80 0.946 4.00

EE3 4.58∗∗∗ 2.71 0.925 3.36

Social influence
SI1 3.15∗∗∗ 2.76 0.974 4.88 0.943 0.972 0.946

SI2 3.26∗∗∗ 2.72 0.971 4.88

Facilitating conditions

FC1 4.10∗∗∗ 2.70 0.841 2.05 0.898 0.929 0.766

FC2 4.98 2.86 0.905 2.89

FC3 5.57∗∗∗ 3.01 0.869 3.04

FC4 5.34∗∗ 2.77 0.883 3.33

Hedonic motivation
HED1 4.56∗∗∗ 2.98 0.959 3.50 0.916 0.96 0.923

HED2 4.13∗∗∗ 2.85 0.963 3.50

Perceived risk
PR1 7.14∗∗∗ 2.93 0.994 2.91 0.895 0.931 0.872

PR2 7.15∗∗∗ 2.84 0.869 2.91

Note: With “∗∗” and “∗∗∗,” we denote that the mean is significantly different from 5 at a 5% and 1% significance level, respectively.
Abbreviations: AVE, average variance extracted; CA, Cronbach’s alpha; CR, convergent reliability; SD, standard deviation; VIF, variance inflation factor.

Table 4: Discriminant validity measures.

IU PE EE SI FC PR HED Gen

IU 0.971 0.819 0.745 0.723 0.679 0.789 0.057 0.207

PE 0.768 0.935 0.788 0.667 0.699 0.845 0.236 0.184

EE 0.695 0.73 0.932 0.631 0.837 0.802 0.208 0.148

SI 0.681 0.624 0.59 0.972 0.623 0.757 0.046 0.114

FC 0.631 0.642 0.769 0.582 0.875 0.762 0.237 0.174

PR 0.732 0.778 0.739 0.704 0.694 0.961 0.147 0.033

HED 0.072 0.236 0.206 0.026 0.22 0.159 0.934 0.141

GEN −0.201 −0.179 −0.15 −0.112 −0.164 −0.037 −0.138 1

Note: The square root of the AVE is displayed on the principal diagonal (bolded). The Pearson correlations are displayed below the squared AVEs, and the
HTMT ratios are displayed above the squared AVEs (in italics).
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core condition), SI (must be present in six configurations
and always as a core condition), FC (must be present in six
configurations and four as a core condition), and HED
(must be present in six configurations and five as a core
condition).

Moreover, the influence of FEM, EE, and PR were not
uniform. EE tended to be present in the configurations in
which it participated (in five configurations as a core condi-
tion). FEM (in five prime implicates) and PR (in three prime
implicates) tended to be part of the recipes in which they
appeared as absent factors, which was consistent with the
idea that men are more inclined to accept body hacking
and that the perception of risk is negatively related to the
acceptance of insideables. Therefore, Proposition 1 could
not be rejected.

However, it is also worth noting that being a woman was
detected as a condition in one prime implicate as a core con-
dition, the absence of EE in one recipe, and the presence of
PR in two prime implicates as core conditions. These find-
ings occurred specifically for the seventh and eighth config-
urations. Configuration 7, ~FEM•PE•FC•HED•PR, might
be associated with being a man combined with hedonism
and a certain inclination towards risk, and Configuration 8,
~FEM•PE•~EE•HED•PR, could represent potential users
with a similar profile to those who might be attracted to
the challenge of mastering the technology that they perceive
as not easy to use.

Table 9 shows that the links between PE, SI, and HED
and resistance to using insideables are symmetrical to those
of their acceptance. Their involvement in ~IU (no IU)
always takes the form of absent factors in the prime impli-
cates they participate in. Therefore, ~PE is a core condition
in six recipes, ~SI is a core condition in seven, and ~HED
is a condition in eight configurations (seven as prime
implicates).

Being a woman (five configurations as core conditions),
the absence of EE (five configurations, four as core condi-
tions), the absence of FC (six configurations, four as core
conditions), and the absence of PR (three configurations as
core conditions) represented the most common ways in
which these four factors influenced resistance to insideables.
However, in this case, the sign of this impact allowed for
exceptions. For instance, the presence of EE and FC were a
core condition in one prime implication, whereas the
absence of PR was a core condition in two recipes. There-
fore, we accepted the Hypothesis 1.

The quality of the models representing acceptance and
rejection was not symmetrical. While the model explaining
acceptance had a broader cov, the model explaining rejec-
tion exhibited greater cons. Furthermore, it can be con-
firmed that the number of sufficient conditions obtained
for intention and nonintention differed. Similarly, the con-
figurations explaining intention and nonintention were
asymmetrical. Thus, Table 8 shows that the configuration

R2 = 68.9%
SRMR = 0.046
NFI = 0.857
Q2 = 64.9%

Performance
expectancy

Effort expectancy

Social influence 

Facilitating
conditions

Intention to
use 

0.353 ⁎⁎⁎

0.105

–0.0
84

–0
.0

73

0.248⁎
⁎⁎

0.177⁎⁎

–0.095
⁎
⁎

0.125

0.065

Gender

Hedonic
motivation

Perceived risk

Figure 3: Results of the PLS-SEM estimate. Note: “∗∗” denotes significance at the 5% level, and “∗∗∗” denotes significance at the 1% level.

Table 5: Fitted coefficients for the inner model.

Relation β SD p value VIF Decision

PE→IU 0.353∗∗∗ 0.069 < 0.001 3.057 Acceptance

EE→IU 0.177∗∗ 0.074 0.017 3.355 Acceptance

SI→IU 0.248∗∗∗ 0.069 < 0.001 2.162 Acceptance

FC→IU 0.065 0.055 0.241 2.754 Nonacceptance

HED→IU 0.125 0.084 0.142 3.661 Nonacceptance

PR→IU −0.091∗∗ 0.034 0.007 1.112 Acceptance

Note: “∗∗” denotes significance at the 5% level, and “∗∗∗” denotes significance at the 1% level.
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that precedes the IU is ~FEM•PE•SI•~PR, whereas in
Table 9, we do not observe a symmetric counterpart for
~IU, which must be FEM•~PE•~SI•PR. Therefore, we
accepted the Hypothesis 3.

5. Discussion

5.1. General Considerations. This study addressed two RQs
(Research Questions 1 and 2) regarding the acceptance of
insideables, using the theoretical background provided by
an extended UTAUT model. The first RQ (Research Ques-
tion 1) was, “What is the overall impact of each explanatory
factor on the acceptance of nonmedical insideables?” The
second question (Research Question 2) was “How do
explanatory factors configure paths to explain intention
and nonintention to use insideables?”

To address Research Question 1, we used PLS-SEM. As
expected, PE, EE, and SI had significantly positive influences
on IU, while PR had a significantly negative influence. The
impact of HED and FC on IU, although in line with our
hypotheses, was not significant. Gender was not a relevant
mediating variable.

Answering Research Question 2 involves understanding
how the presence and absence of factors combine to produce
IU and nonintention to use. We used fsQCA, which allowed
us to observe how the presence or absence of explanatory
factors was combined to produce acceptance and rejection.
The results obtained from the analysis of Research Question

2 enrich the issues addressed in the analysis of Research
Question 1.

We observed that all the variables are relevant in
explaining the attitude towards insideables, since they
appear to be core conditions in various prime implicates that
precede IU and its negation. While Olarte-Pascual, Pelegrín-
Borondo, and Reinares Lara [47] suggested that a positive or
negative attitude towards implantable devices can vary in
degree and motivation, Gauttier [61] indicated that there
are no reluctant profiles for the use of insideables, but rather
identified resisters, rejecters, expelled, and excluded. The use
of fsQCA allowed us to capture the existence of a multitude
of profiles associated with the same outcome, both in the
case of acceptance of insideables (10 profiles) and rejection
(nine recipes). Andrés-Sánchez et al. [32] conducted a simi-
lar analysis using a multidimensional ethical scale.

By employing fsQCA, we determined that the manner in
which acceptance and rejection were generated in our sam-
ple was asymmetric, as observed by Gauttier [61] and
Andrés-Sánchez et al. [32]. Although the acceptability of
implantable technologies does not necessarily imply accep-
tance, nonacceptability often results in rejection [61].

Configurational analysis revealed that all factors influ-
enced the intention to use the expected sign. It is usually
necessary for PE, EE, SI, FC, and HED to be present or
absent in configurations where they are conditions for pro-
ducing IU; these variables are normally absent when
explaining nonintention to use. This finding is consistent
with the statistical hypotheses stated in Section 2.2 and the
first two propositions in Section 2.3. However, we also found
that the positive relationships among SI, HED, and PE were
“strict,” meaning that these three factors are always present
when they participate as explanatory conditions for accep-
tance and are absent for rejection. In contrast, in the case
of EE and FC, there were configurations where the absence
of EE in explaining use was observed; we also observed con-
figurations in which the presence of ease of use and FCs is a
condition to explain nonintention.

The role of PR in the configurations obtained with
fsQCA is consistent with its negative relationship with IU,
but this result is nuanced. In most configurations of IU,
where PR participates, IU should be absent; however, in a
minority, it is also present. Similarly, when explaining non-
intention to use, when PR participates as a condition, it usu-
ally requires being present (three times); however, there are
conditions that require its absence.

The clear positive impact of PE on behavioural intention
and the sign with which this construct participates in the
conditions that are part of the prime implicates of accep-
tance and rejection is consistent with mainstream literature

Table 6: Points of standardised loadings used to define membership in the assessed latent variables.

IU PE EE SI FC HED PR

Nonmembership −1.212 −1.570 −1.545 −1.203 −1.606 −1.548 −1.537
Crossover point −0.163 0.051 0.124 −0.068 0.191 0.106 0.165

Full-membership 1.405 1.235 1.180 1.445 1.209 1.288 1.172

Table 7: Necessity analysis of the conditions for IU and
nonintention to use.

IU ~IU
Cons Cov Cons Cov

FEM 0.433 0.417 0.569 0.582

PE 0.854 0.799 0.46 0.458

EE 0.822 0.778 0.465 0.469

SI 0.787 0.815 0.398 0.438

FC 0.796 0.766 0.487 0.497

HED 0.830 0.807 0.442 0.456

PR 0.622 0.567 0.674 0.651

~FEM 0.566 0.553 0.43 0.497

~PE 0.421 0.423 0.798 0.853

~EE 0.47 0.436 0.78 0.821

~SI 0.457 0.417 0.831 0.806

~FC 0.475 0.466 0.77 0.802

~HED 0.441 0.426 0.814 0.836

~PR 0.616 0.64 0.551 0.608
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showing that perceived utility in insideables is usually the
main explanatory factor for the behavioural intention in
the adoption of implantable technologies [5, 7–9, 14,
42–45, 47, 56].

The average positive impact of EE on IU is consistent
with the results obtained by Andrés-Sánchez et al. [45]; Kle-
menc, Vrhovec, and Mihelič [44]; Sabogal-Alfaro et al. [8];
Olarte-Pascual, Pelegrín-Borondo, and Reinares Lara [47];
and Pelegrín-Borondo, Reinares-Lara, and Olarte-Pascual
[47] in the field of insideable tech. According to the PLS-
SEM analysis, the influence of this variable is lower than that
of PE. Reinares-Lara et al. [42], Gangadharbatla [43], and
Arias-Oliva et al. [5] reported a positive but nonsignificant
link between EE and IU. The use of fsQCA suggests that this
lower statistical influence may be because both the presence
and absence of EE can be conditions for positive behavioural
intention; typically, the absence and presence of the percep-
tion of ease are conditions in explanatory configurations for
negative behavioural intention. These contradictory results
obtained with fsQCA are consistent with the fact that certain

groups of potential consumers such as those influenced by
the DIY movement and cyborg activists view the absence
of EE as a positive stimulus for using implantable technolo-
gies [2, 11].

SI had the second most relevant impact on IU according
to the estimation of its path coefficient in the PLS-SEM. We
found that the presence of this construct participates as a
condition in various prime implicates of IU and its absence
in various configurations of nonintention to use. These find-
ings are consistent with those observed regarding insideable
acceptance [5, 8, 9, 20, 44, 45, 47–49].

In the case of FC, we observed that the positive sign of
their influence on IU, obtained with PLS-SEM, was not sig-
nificant. This finding is in line with the results of Arias-Oliva
et al. [5], who obtained a slightly significant impact (p
value= 0.066) on behavioural intention, and a review con-
ducted by Chiu, Oh, and Cho [25] on the literature related
to the acceptance of wearables, where they reported that
the least relevant UTAUT factor was FC. In fact, fsQCA
detects that it participates in various configurations of

Table 8: Intermediate solution for intention to use insideables.

1 2 3 4 5 6 7 8 9 10

FEM ⊗ ⊗ ⊗ ⊗ ⊗ •

PE • • • • • • •

EE • • • ⊗ • •

SI • • • • • •

FC • • • • • •

HED • • • • • •

PR ⊗ ⊗ ⊗ ⊗ • • ⊗
Cov 0.262 0.257 0.464 0.448 0.350 0.612 0.160 0.151 0.475 0.300

Cons 0.936 0.926 0.936 0.942 0.911 0.919 0.884 0.873 0.932 0.914

Cov 0.752

Cons 0.876

Note: “•”indicates the presence of a factor as a condition, “⊗” indicates the absence of a factor, and a blank indicates no relevance in the prime implicate. Large
circles represent core conditions, and small circles represent peripheral conditions.

Table 9: Intermediate solution for nonintention to use insideables.

1 2 3 4 5 6 7 8 9

FEM • • • • • ⊗
PE ⊗ ⊗ ⊗ ⊗ ⊗ ⊗
EE • ⊗ ⊗ ⊗ ⊗ ⊗
SI ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗
FC ⊗ ⊗ • ⊗ ⊗ ⊗ ⊗
HED ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗
PR ⊗ • • • ⊗
Cov 0.247 0.377 0.402 0.276 0.284 0.412 0.231 0.227 0.094

Cons 0.947 0.953 0.973 0.933 0.932 0.949 0.952 0.977 0.917

Cov 0.676

Cons 0.926

Note: “•” indicates the presence of a factor as a condition, “⊗” indicates the absence of a factor, and a blank indicates no relevance in the prime implicate. Large
circles represent core conditions, and small circles represent peripheral conditions.
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intention and nonintention as a peripheral condition, and in
nonintention, its absence is a condition in the recipes in
which it participates, and there is a configuration in which
its presence is a condition.

Although we observed that HED had a positive but non-
significant relation with IU in the PLS-SEM estimation, its
participation in the configurations of IU and nonintention
to use indicated that the “sign” of its impact on acceptance
and rejection is uniform. The presence of HED in intention
and the absence of HED in nonintention participated in as
many prime implicates as PE or SI. Therefore, the results
of fsQCA (but not those of PLS-SEM) align with those of
Reinares-Lara et al. [42], Arias-Oliva et al. [5], Sabogal-
Alfaro et al. [8], Luciani et al. [46], and Andrés-Sánchez
et al. [45], using TAM and UTAUT theoretical grounds,
and those of Pelegrín-Borondo et al. [9]; Olarte-Pascual,
Pelegrín-Borondo, and Reinares Lara [47]; Pelegrín-Bor-
ondo, Reinares-Lara, and Olarte-Pascual [48]; and Rein-
ares-Lara, Olarte-Pascual, and Pelegrín-Borondo [49],
using the CAN model; this shows that HEDs have a positive
impact on attitude towards insideables.

Although the path coefficient of PR was not high (its
absolute value is less than 0.1), its negative impact was sig-
nificant, in line with the findings of Gangadharbatla [43];
Klemenc, Vrhovec, and Mihelič [44]; and Luciani et al.
[46]. In fact, some studies, such as Murata et al. [16],
reported that PR has no statistical significance in explaining
IU. The results of the fsQCA help to understand this small
absolute value because, in the configurations of IU, although
PR tends to participate as a condition with its absence, and
in the configurations of rejection with its presence, there
are two exceptions in both the explanatory model of accep-
tance and rejection.

We also found that the nonsignificant moderating effect
of gender does not imply that it is not significant in the
explanatory configurations of intention and nonintention
to use. In fact, the results of the fsQCA indicate that men
tend to be more inclined to accept insideables, whereas
women tend to reject them. This is in line with the proposi-
tion of Venkatesh et al. [28], who suggested that gender
moderates the impact of explanatory factors on attitude
towards new technologies, and with the findings of Murata
et al. [54], who indicated different perceptions of insideables
by women and men.

5.2. Theoretical and Practical Considerations. The findings of
this study indicate that the extended UTAUT framework
satisfactorily fits behavioural intention towards nonmedical
insideables, whether we use correlational methods, such as
PLS-SEM (the coefficient of determination exceeds 60%),
or adopt a configurational approach. Models that fit both
acceptance and rejection have cons levels above 0.8 and covs
exceeding 0.65.

From a methodological perspective, it has been demon-
strated that the sequential use of correlational and configura-
tional methods can be useful for understanding how
behavioural intention towards a new technology is formed.
Similar to Reyes-Mercado [96], who, within the UTAUT
conceptual framework, combined PLS-SEM and qualitative

comparative analysis in research on wearable acceptance,
this research shows that the combined use of PLS-SEM
and fsQCA provides a deeper explanation of nonmedical
implantable technology acceptance than the use of a single
analytical instrument.

By employing a mixture of PLS-SEM and fsQCA, we
determined that while some variables, such as PE, unequiv-
ocally impact usage intention, others depend on the user
profile, such as EE or PE. The positive sign of PE in its
PLS-SEM coefficient was accompanied by the fact that, in
all acceptance configurations in which it participates as a
condition, it must be present, and in rejection configura-
tions, its absence is part of the recipe. Conversely, although
the average impact sign of PR on IU was negative, both the
presence and absence were associated with acceptance and
rejection.

By combining correlational and configurational method-
ologies, we observed that gender may be relevant in explain-
ing the acceptance of insideables, which is of interest both
commercially, as it can identify groups of interest, and socio-
logically, in fields such as gender studies. We found that
although being male or female does not have statistical sig-
nificance, this circumstance does participate as a condition
in some prime implicates in certain acceptance and nonac-
ceptance profiles. Thus, in configurations related to IU, a
large part of the prime implicates requires that the response
does not come from the female. It is also noteworthy that, in
some acceptance configurations, gender does not matter,
whereas in others, it is associated with being female. Con-
versely, in profiles associated with nonacceptance, most
prime implicates consider either gender as irrelevant or
being female as a condition.

In terms of the practical implications of the results, the
variables with the highest average weight were, in this order,
PE, EE, SI, and PR. In this regard, the average ratings for the
items related to PE and EE generally did not differ from 5
out of 10. On the other hand, while the ratings for SI were
approximately 3 out of 10, PR was rated 7 out of 10. It was
also observed that the average acceptance of nonmedical
insideables was low at 3 out of 10. This result, which is con-
sistent with the fact that this technology is far from being
standardised and domesticated [11], can be attributed to its
low social acceptance and high PR. On average, nonaccep-
tance tends to be perceived as technology, which is reflected
in its rejection.

The configurations obtained with fsQCA allow for the
visualisation of different profiles of potential insideable
users, which enables the design of various market penetra-
tion strategies based on the user profile that the seller aims
to target and/or the type of insideable they intend to market.
For example, within the profiles of people who accept the
use of implantable technologies, there coexist, for instance,
a profile associated with men who perceive them as useful,
find the use of insideables challenging because they are not
easy to use, and may pose a risk (~FEM●PE●~EE●-
HED●PR), and women who perceive they will have FCs
for their use and seek hedonic use (FEM●EE●FC●HED).
The cov indicator indicates the empirical relevance of the
potential users. In both cases, they are not common profiles;
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in the first case, the cov was 0.151 and in the second case, it
was 0.3. In this sense, cov indicates that the most relevant
profiles in our sample are associated with those who value
ease of use, where SI is relevant and the motivation for use
is hedonic (EE●SI●FC●HED, cov 0.612), and those who
have both HED and utilitarian motivations, where SI is
relevant but so is the absence of PR (PE●SI●HED●~PR,
cov 0.464).

6. Conclusions

This research assessed the attitudes of a sample of Spanish
native digitals towards the adoption of nonmedical implant-
able devices. This study was conducted using a sample of
Spanish university students. Widespread reluctance towards
their use was observed, likely limited to individuals who
were sympathetic to underground collectives and inspired
by transhumanism. To determine the drivers of the IU
insideables, this study used the conceptual grounds provided
by the UTAUT. Specifically, it evaluated the influence of PE,
EE, FC, and SI, along with hedonism and PR, on IU.

PLS-SEM revealed that PE, EE, and SI significantly and
positively impacted behavioural intention, whereas PR had
a significant negative impact. On the other hand, with
fsQCA, it was found that all latent variables used to explain
IU were significant, as they participated as core conditions in
the prime implicates explaining positive or negative behav-
ioural intention. Although the signs of the influence of PE,
SI, and HED on IU and nonintention to use were clear, those
of EE, FC, and PR were less defined. It was also observed that
there were clearly more configurations in which the condi-
tion for acceptance was being a man and for rejection was
being a female, rather than vice versa.

This study had some limitations. It was conducted in
Spain on individuals under 30 years of age in a university
environment. Therefore, the level of education and eco-
nomic status may bias conclusions about the behavioural
intention to engage with insideables. Additionally, the age
group covered in this study was typically more open to
accepting such technologies [8]. To draw more comprehen-
sive conclusions, it would be necessary to include a wider
range of countries, as culture is relevant not only to explain-
ing acceptance in a wearable setting [25, 26] but also in the
context of nonmedical use of implantable technologies [20].

However, it is also noteworthy that many of the reviewed
studies were limited to specific countries, which allowed for
comparisons with our results. Gangadharbatla [43] in the
United States; Klemenc, Vrhovec, and Mihelič [44] in Slove-
nia; and Sabogal-Alfaro et al. [8] in Chile and Colombia
showed that PE and EE are relevant factors in the use of
wearables and biohacking. Similarly, Klemenc, Vrhovec,
and Mihelič [44] and Sabogal-Alfaro et al. [8] observed the
relevance of SI, whereas Gangadharbatla [43] observed that
of PR, as in our study.

In qualitative research focused on the United States, Sha-
feie, Chaudhry, and Mohamed [31] observed several con-
cerns regarding the use of implantable chips that are
related, on the one hand, to health reasons and, on the other
hand, to ethical and religious issues. This finding is consis-

tent with our observations of the relevance of SI and PR.
Similarly, the emphasis on ethical and religious issues
reported by some respondents in Shafeie, Chaudhry, and
Mohamed [31] underscores the interest in focusing on the
acceptance of insideables from an ethical standpoint, which
is in line with Murata et al. [20]; Pelegrín-Borondo et al.
[14]; and Olarte-Pascual, Pelegrín-Borondo, and Reinares
Lara [7]. In this sense, factors such as perceived usefulness
or EE can be likened to consequentialist philosophical posi-
tions, according to which the ethical goodness of a decision
depends on its outcomes [97]. In contrast, the relevance of
SI is related to ethical positions, such as relativism, where
the moral correctness of an action should be understood
within a social and cultural context [14].

The conclusions drawn from this research may not be
extrapolated to the medium and long term, as the evolution
of implantable technology in the coming years in terms of
materials, portability, and reliability is expected to be very
high [10]. Society’s views on certain practices have evolved
over time. Body hacking practices such as tattooing and
piercing, which were not commonly accepted in Western
societies 25 years ago, are now relatively common practices
[11]. Therefore, there is no reason to believe that the non-
medical use of insideables will not be commonly accepted
in the near future [11].
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NOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-
METHOD_EVALUATION.

Disclosure

This research has been published as a preprint in ResearchGate
(https://www.researchgate.net/publication/386275618_ANTEC
EDENTS_OF_THE_INTENTION_TO_USE_IMPLANTAB
LE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_
A_MIXED-METHOD_EVALUATION).

Conflicts of Interest

The authors declare no conflicts of interest.

Funding

This research was supported by Telefonica and its Telefonica
Chair on Smart Cities of the Universitat Rovira i Virgili and
Universitat de Barcelona (project number 42.DB.00.18.00).

References

[1] L. Grinin, A. Grinin, and A. Korotayev, “COVID-19 pandemic
as a trigger for the acceleration of the cybernetic revolution,
transition from e-government to e-state, and change in social
relations,” Technological Forecasting and Social Change,
vol. 175, Article ID 121348, 2022.

16 Human Behavior and Emerging Technologies

 hbet, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/hbe2/1064335 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [06/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.researchgate.net/publication/375662206_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662206_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662206_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662206_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662206_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/386275618_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/386275618_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/386275618_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/386275618_ANTECEDENTS_OF_THE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION


[2] J. Kadlecová, “Body-hacking: on the relationship between peo-
ple and material entities in the practice of technological body
modifications,” Historická sociologie, vol. 12, no. 1, pp. 49–
63, 2020.

[3] M. Ramoğlu, “Cyborg-computer interaction: designing new
senses,” The Design Journal, vol. 22, Supplement 1, pp. 1215–
1225, 2019.

[4] S. B. Gram-Hansen, “Family wearables–what makes them per-
suasive?,” Behaviour & Information Technology, vol. 40, no. 4,
pp. 385–397, 2021.

[5] M. Arias-Oliva, J. Pelegrín-Borondo, K.Murata, and S. Gauttier,
“Conventional vs. disruptive products: a wearables and inside-
ables acceptance analysis,” Technology Analysis & Strategic
Management, vol. 35, no. 12, pp. 1663–1675, 2021.

[6] K. Warwick, “Cyborg morals, cyborg values, cyborg ethics,”
Ethics and Information Technology, vol. 5, no. 3, pp. 131–
137, 2003.

[7] C. Olarte-Pascual, J. Pelegrín-Borondo, E. Reinares-Lara, and
M. Arias-Oliva, “From wearable to insideable: is ethical judg-
ment key to the acceptance of human capacity-enhancing
intelligent technologies?,” Computers in Human Behavior,
vol. 114, Article ID 106559, 2021.

[8] G. Sabogal-Alfaro, M. A. Mejía-Perdigón, A. Cataldo, and
K. Carvajal, “Determinants of the intention to use non-medical
insertable digital devices: the case of Chile and Colombia,”
Telematics and Informatics, vol. 60, Article ID 101576, 2021.

[9] J. Pelegrín-Borondo, E. Reinares-Lara, C. Olarte-Pascual, and
M. Garcia-Sierra, “Assessing the moderating effect of the end
user in consumer behavior: the acceptance of technological
implants to increase innate human capacities,” Frontiers in
Psychology, vol. 7, p. 132, 2016.

[10] Royal Society, iHuman: blurring lines between mind and
machine, Royal Society, 2019, https://royalsociety.org/-/
media/policy/projects/ihuman/report-neural-interfaces.pdf.

[11] S. Fox, “Cyborgs, robots and society: implications for the
future of society from human enhancement with in-the-body
technologies,” Technologies, vol. 6, no. 2, p. 50, 2018.

[12] H. Soch, “Talking healthcare technology,” 2021, https://
healtech.blog/2021/08/02/some-straight-talk-on-wearables-
insideables-ingestibles-in-health-care/.

[13] M. Quigley and S. Ayihongbe, “Everyday cyborgs: on inte-
grated persons and integrated goods,” Medical Law Review,
vol. 26, no. 2, pp. 276–308, 2018.

[14] J. Pelegrín-Borondo, M. Arias-Oliva, K. Murata, and
M. Souto-Romero, “Does ethical judgment determine the deci-
sion to become a cyborg?,” Journal of Business Ethics, vol. 161,
no. 1, pp. 5–17, 2020.

[15] B. M. Chaudhry, S. Shafeie, and M. Mohamed, “Theoretical
models for acceptance of human implantable technologies: a
narrative review,” Informatics, vol. 10, no. 3, p. 69, 2023.

[16] K. Murata, Y. Fukuta, Y. Orito, A. Adams, M. Arias-Oliva, and
J. Pelegrín-Borondo, “Cyborg athletes or technodoping,” 2018,
ETHICOMP (Vol. 2018, pp. 1-22). https://www.researchgate.
net/profile/Kiyoshi-Murata-3/publication/327904976_
Cyborg_Athletes_or_Technodoping_How_Far_Can_People_
Become_Cyborgs_to_Play_Sports/links/5bac727ba6fdccd3c
b7685cd/Cyborg-Athletes-or-Technodoping-How-Far-Can-
People-Become-Cyborgs-to-Play-Sports.pdf.

[17] E. Papakonstantinou, T. Mitsis, K. Dragoumani et al., “The
medical cyborg concept,” EMBnet. Journal, vol. 27, p. e1005,
2022.

[18] Y. Wang, “A review of microchip implant in human,” in 2022
6th International Seminar on Education, Management and
Social Sciences (ISEMSS 2022), pp. 92–97, Atlantis Press,
2022.

[19] A. E. Çakir, “Cyber-humans – our future with machines,”
Behaviour & Information Technology, vol. 35, no. 6, pp. 511–
515, 2016.

[20] K. Murata, M. Arias-Oliva, and J. Pelegrín-Borondo, “Cross-
cultural study about cyborg market acceptance: Japan versus
Spain,” European Research on Management and Business Eco-
nomics, vol. 25, no. 3, pp. 129–137, 2019.

[21] G. Li and D. Zhang, “Brain-computer interface controlled
cyborg: establishing a functional information transfer pathway
from human brain to cockroach brain,” PLoS One, vol. 11,
no. 3, Article ID e0150667, 2016.

[22] M. Arias-Oliva, J. Pelegrín-Borondo, A. M. Lara-Palma, and
E. Juaneda-Ayensa, “Emerging cyborg products: an ethical
market approach for market segmentation,” Journal of
Retailing and Consumer Services, vol. 55, Article ID 102140,
2020.

[23] B. N. Duarte, “Entangled agencies: new individual practices of
human-technology hybridism through body hacking,” Nano
Ethics, vol. 8, no. 3, pp. 275–285, 2014.

[24] L. Olivares, “Hacking the body and posthumanist transbecom-
ing: 10,000 generations later as the mestizaje of speculative
cyborg feminism and significant otherness,” NanoEthics,
vol. 8, no. 3, pp. 287–297, 2014.

[25] W. Chiu, G. E. Oh, and H. Cho, “Factors influencing con-
sumers’ adoption of wearable technology: a systematic
review and meta-analysis,” International Journal of Informa-
tion Technology & Decision Making, vol. 20, no. 3, pp. 933–
958, 2021.

[26] C. Peng, N. Xi, H. Zhao, and J. Hamari, “Acceptance of wear-
able technology: a meta-analysis,” in Proceedings of the 55th
Hawaii International Conference on System Sciences,
pp. 5101–5110, HICSS Conference Office University of Hawaii
at Manoa, Honolulu, 2022.

[27] J. C. Giger and R. Gaspar, “A look into future risks: a psycho-
social theoretical framework for investigating the intention to
practice body hacking,” Human Behavior and Emerging Tech-
nologies, vol. 1, no. 4, pp. 306–316, 2019.

[28] V. Venkatesh, M. G. Morris, G. B. Davis, and F. D. Davis,
“User acceptance of information technology: toward a unified
view,” MIS Quarterly, vol. 27, no. 3, pp. 425–478, 2003.

[29] A. Komkaite, L. Lavrinovica, M. Vraka, and M. B. Skov,
“Underneath the skin: an analysis of Youtube videos to under-
stand insertable device interaction,” in Proceedings of the 2019
CHI conference on human factors in computing systems, Scot-
land Uk, 2019.

[30] K. J. Heffernan, F. Vetere, S. Chang, K. J. Heffernan, F. Vetere,
and S. Chang, “Insertables: beyond cyborgs and augmentation
to convenience and amenity,” in Technology-Augmented Per-
ception and Cognition, Human–Computer Interaction Series,
T. Dingler and E. Niforatos, Eds., Springer, Cham, 2021.

[31] S. Shafeie, B. M. Chaudhry, and M. Mohamed, “Modeling
subcutaneous microchip implant acceptance in the general
population: a cross-sectional survey about concerns and
expectations,” Informatics, vol. 9, no. 1, p. 24, 2022.

[32] J. Andrés-Sánchez, M. Arias-Oliva, J. Pelegrín-Borondo, and
A.’. A. Mohammad Almahameed, “The influence of ethical
judgements on acceptance and non-acceptance of wearables

17Human Behavior and Emerging Technologies

 hbet, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/hbe2/1064335 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [06/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://royalsociety.org/-/media/policy/projects/ihuman/report-neural-interfaces.pdf
https://royalsociety.org/-/media/policy/projects/ihuman/report-neural-interfaces.pdf
https://healtech.blog/2021/08/02/some-straight-talk-on-wearables-insideables-ingestibles-in-health-care/
https://healtech.blog/2021/08/02/some-straight-talk-on-wearables-insideables-ingestibles-in-health-care/
https://healtech.blog/2021/08/02/some-straight-talk-on-wearables-insideables-ingestibles-in-health-care/
https://www.researchgate.net/profile/Kiyoshi-Murata-3/publication/327904976_Cyborg_Athletes_or_Technodoping_How_Far_Can_People_Become_Cyborgs_to_Play_Sports/links/5bac727ba6fdccd3cb7685cd/Cyborg-Athletes-or-Technodoping-How-Far-Can-People-Become-Cyborgs-to-Play-Sports.pdf
https://www.researchgate.net/profile/Kiyoshi-Murata-3/publication/327904976_Cyborg_Athletes_or_Technodoping_How_Far_Can_People_Become_Cyborgs_to_Play_Sports/links/5bac727ba6fdccd3cb7685cd/Cyborg-Athletes-or-Technodoping-How-Far-Can-People-Become-Cyborgs-to-Play-Sports.pdf
https://www.researchgate.net/profile/Kiyoshi-Murata-3/publication/327904976_Cyborg_Athletes_or_Technodoping_How_Far_Can_People_Become_Cyborgs_to_Play_Sports/links/5bac727ba6fdccd3cb7685cd/Cyborg-Athletes-or-Technodoping-How-Far-Can-People-Become-Cyborgs-to-Play-Sports.pdf
https://www.researchgate.net/profile/Kiyoshi-Murata-3/publication/327904976_Cyborg_Athletes_or_Technodoping_How_Far_Can_People_Become_Cyborgs_to_Play_Sports/links/5bac727ba6fdccd3cb7685cd/Cyborg-Athletes-or-Technodoping-How-Far-Can-People-Become-Cyborgs-to-Play-Sports.pdf
https://www.researchgate.net/profile/Kiyoshi-Murata-3/publication/327904976_Cyborg_Athletes_or_Technodoping_How_Far_Can_People_Become_Cyborgs_to_Play_Sports/links/5bac727ba6fdccd3cb7685cd/Cyborg-Athletes-or-Technodoping-How-Far-Can-People-Become-Cyborgs-to-Play-Sports.pdf
https://www.researchgate.net/profile/Kiyoshi-Murata-3/publication/327904976_Cyborg_Athletes_or_Technodoping_How_Far_Can_People_Become_Cyborgs_to_Play_Sports/links/5bac727ba6fdccd3cb7685cd/Cyborg-Athletes-or-Technodoping-How-Far-Can-People-Become-Cyborgs-to-Play-Sports.pdf


and insideables: fuzzy set qualitative comparative analysis,”
Technology in Society, vol. 67, Article ID 101689, 2021.

[33] J. Andrés-Sánchez and Á. Belzunegui-Eraso, “Spanish
workers’ judgement of telecommuting during the COVID-19
pandemic: a mixed-method evaluation,” Information, vol. 14,
no. 9, p. 488, 2023.

[34] A. Sukhov, M. Friman, and L. E. Olsson, “Unlocking potential:
an integrated approach using PLS-SEM, NCA, and fsQCA for
informed decision making,” Journal of Retailing and Con-
sumer Services, vol. 74, Article ID 103424, 2023.

[35] A. G. Woodside, “Embrace performmodel: complexity theory,
contrarian case analysis, and multiple realities,” Journal of
Business Research, vol. 67, no. 12, pp. 2495–2503, 2014.

[36] I. O. Pappas and A. G. Woodside, “Fuzzy-set qualitative com-
parative analysis (fsQCA): guidelines for research practice in
information systems and marketing,” International Journal of
Information Management, vol. 58, Article ID 102310, 2021.

[37] I. O. Pappas, M. N. Giannakos, and D. G. Sampson, “Fuzzy set
analysis as a means to understand users of 21st-century learn-
ing systems: the case of mobile learning and reflections on
learning analytics research,” Computers in Human Behavior,
vol. 92, pp. 646–659, 2019.

[38] F. D. Davis, “Perceived usefulness, perceived ease of use, and
user acceptance of information technology,” MIS Quarterly,
vol. 13, no. 3, pp. 319–340, 1989.

[39] V. Venkatesh, J. Y. Thong, and X. Xu, “Consumer acceptance
and use of information technology: extending the unified the-
ory of acceptance and use of technology,” MIS Quarterly,
vol. 36, no. 1, pp. 157–178, 2012.

[40] F. J. Rondan-Cataluña, J. Arenas-Gaitán, and P. E. Ramírez-
Correa, “A comparison of the different versions of popular
technology acceptance models,” Kybernetes, vol. 44, no. 5,
pp. 788–805, 2015.

[41] D. Watson, L. A. Clark, and A. Tellengen, “Development and
validation of brief measures of positive and negative affect -
the Panas scales,” Journal of Personality and Social Psychology,
vol. 54, no. 6, pp. 1063–1070, 1988.

[42] E. Reinares-Lara, C. Olarte-Pascual, J. Pelegrín-Borondo, and
G. Pino, “Nanoimplants that enhance human capabilities: a
cognitive-affective approach to assess individuals’ acceptance
of this controversial technology,” Psychology & Marketing,
vol. 33, no. 9, pp. 704–712, 2016.

[43] H. Gangadharbatla, “Biohacking: an exploratory study to
understand the factors influencing the adoption of embedded
technologies within the human body,” Heliyon, vol. 6, no. 5,
Article ID e03931, 2020.

[44] L. Klemenc, S. Vrhovec, and A. Mihelič, “Zaznavanje tveganj
pri sprejemanju tehnoloških vsadkov,” Electrotechnical
Review/Elektrotehniski Vestnik, vol. 88, no. 4, pp. 174–182,
2021, https://ev.fe.uni-lj.si/4-2021/Klemenc.pdf.

[45] J. Andrés-Sánchez, M. Arias-Oliva, M. Souto-Romero, and
J. Gené-Albesa, “Assessing the acceptance of cyborg technol-
ogy with a hedonic technology acceptance model,” Computers,
vol. 13, no. 3, p. 82, 2024.

[46] B. Luciani, F. Braghin, A. L. G. Pedrocchi, and M. Gandolla,
“Technology acceptance model for exoskeletons for rehabilita-
tion of the upper limbs from therapists’ perspectives,” Sensors,
vol. 23, no. 3, p. 1721, 2023.

[47] C. Olarte-Pascual, J. Pelegrín-Borondo, and E. M. Reinares
Lara, “Quiere ser un cíborg? Efecto moderador de la ética en
la aceptación de los implantes neuronales,” in XXIX Congreso

de Marketing AEMARK, pp. 165–186, ESIC, 2017, https://idus
.us.es/bitstream/handle/11441/78031/QUIERE_SER_UN_
CIBORG_EFECTO_MODERADOR_DE_LA_ETICA_EN_
L A _ A C E P T A C I O N _ D E _ L O S _ I M P L A N T E S _
NEURONALES.pdf?sequence=2.

[48] J. Pelegrín-Borondo, E. Reinares-Lara, and C. Olarte-Pascual,
“Assessing the acceptance of technological implants (the
cyborg): evidences and challenges,” Computers in Human
Behavior, vol. 70, pp. 104–112, 2017.

[49] E. Reinares-Lara, C. Olarte-Pascual, and J. Pelegrín-Borondo,
“Do you want to be a cyborg? The moderating effect of ethics
on neural implant acceptance,” Computers in Human Behav-
ior, vol. 85, pp. 43–53, 2018.

[50] V. Venkatesh and M. G. Morris, “Why don’t men ever stop to
ask for directions? Gender, social influence, and their role in
technology acceptance and usage behavior,” MIS Quarterly,
vol. 24, no. 1, pp. 115–139, 2000.

[51] K. M. Faqih, “An empirical analysis of factors predicting the
behavioral intention to adopt internet shopping technology
among non-shoppers in a developing country context: does
gender matter?,” Journal of Retailing and Consumer Services,
vol. 30, pp. 140–164, 2016.

[52] Y. Hwang, “The moderating effects of gender on e-
commerce systems adoption factors: an empirical investiga-
tion,” Computers in Human Behavior, vol. 26, no. 6,
pp. 1753–1760, 2010.

[53] N. López-Mosquera, “Gender differences, theory of planned
behavior and willingness to pay,” Journal of Environmental
Psychology, vol. 45, pp. 165–175, 2016.

[54] K. Murata, A. A. Adams, Y. Fukuta, Y. Orito, M. Arias-Oliva,
and J. Pelegrín-Borondo, “From a science fiction to reality,”
Acm Sigcas Computers and Society, vol. 47, no. 3, pp. 72–85,
2017.

[55] M. Arias-Oliva, J. Andrés-Sánchez, and M. Souto-Romero,
“Assessing insideables intention to use with correlational and
configurational data analysis: a study over Spanish university
students,” 2023, https://www.researchgate.net/publication/
375662175_ANTECEDENTS_OFTHE_INTENTION_TO_
USE_ IMPLANTABLE_TECHNOLOGIES_FOR_
NONMEDICAL_PURPOSES_A_MIXED-METHOD_
EVALUATION.

[56] H. Bao and E. W. Lee, “Examining the antecedents and health
outcomes of health apps and wearables use: an integration of
the technology acceptance model and communication
inequality,” Behaviour & Information Technology, vol. 43,
no. 4, pp. 695–716, 2024.

[57] D. Magni, V. Scuotto, A. Pezzi, and M. Del Giudice,
“Employees’ acceptance of wearable devices: towards a predic-
tive model,” Technological Forecasting and Social Change,
vol. 172, Article ID 121022, 2021.

[58] J. Kuszko, “Will we all have to become biologically enhanced
superhumans?,” 2021, https ://medicalfuturist .com/
superhumans-2021/.

[59] T. Garry and T. Harwood, “Cyborgs as frontline service
employees: a research agenda,” Journal of Service Theory and
Practice, vol. 29, no. 4, pp. 415–437, 2019.

[60] A. S. Ahadzadeh, S. L. Wu, K. F. Lee, F. S. Ong, and R. Deng,
“My perfectionism drives me to be a cyborg: moderating role
of internal locus of control on propensity towards memory
implant,” Behaviour & Information Technology, vol. 43, no. 5,
pp. 862–875, 2024.

18 Human Behavior and Emerging Technologies

 hbet, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/hbe2/1064335 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [06/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://ev.fe.uni-lj.si/4-2021/Klemenc.pdf
https://idus.us.es/bitstream/handle/11441/78031/QUIERE_SER_UN_CIBORG_EFECTO_MODERADOR_DE_LA_ETICA_EN_LA_ACEPTACION_DE_LOS_IMPLANTES_NEURONALES.pdf?sequence=2
https://idus.us.es/bitstream/handle/11441/78031/QUIERE_SER_UN_CIBORG_EFECTO_MODERADOR_DE_LA_ETICA_EN_LA_ACEPTACION_DE_LOS_IMPLANTES_NEURONALES.pdf?sequence=2
https://idus.us.es/bitstream/handle/11441/78031/QUIERE_SER_UN_CIBORG_EFECTO_MODERADOR_DE_LA_ETICA_EN_LA_ACEPTACION_DE_LOS_IMPLANTES_NEURONALES.pdf?sequence=2
https://idus.us.es/bitstream/handle/11441/78031/QUIERE_SER_UN_CIBORG_EFECTO_MODERADOR_DE_LA_ETICA_EN_LA_ACEPTACION_DE_LOS_IMPLANTES_NEURONALES.pdf?sequence=2
https://idus.us.es/bitstream/handle/11441/78031/QUIERE_SER_UN_CIBORG_EFECTO_MODERADOR_DE_LA_ETICA_EN_LA_ACEPTACION_DE_LOS_IMPLANTES_NEURONALES.pdf?sequence=2
https://www.researchgate.net/publication/375662175_ANTECEDENTS_OFTHE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662175_ANTECEDENTS_OFTHE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662175_ANTECEDENTS_OFTHE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662175_ANTECEDENTS_OFTHE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://www.researchgate.net/publication/375662175_ANTECEDENTS_OFTHE_INTENTION_TO_USE_IMPLANTABLE_TECHNOLOGIES_FOR_NONMEDICAL_PURPOSES_A_MIXED-METHOD_EVALUATION
https://medicalfuturist.com/superhumans-2021/
https://medicalfuturist.com/superhumans-2021/


[61] S. Gauttier, “‘I've got you under my skin’–the role of ethical
consideration in the (non-) acceptance of insideables in the
workplace,” Technology in Society, vol. 56, pp. 93–108, 2019.

[62] H. Pedersen and S. Söderström, “The creation of cyborgs
within a socially constructed understanding of disability and
assistive activity technology use,” Disability & Society, vol. 39,
no. 8, pp. 1984–2006, 2024.

[63] L. H. Segura-Anaya, A. Alsadoon, N. Costadopoulos, and
P. W. Prasad, “Ethical implications of user perceptions of
wearable devices,” Science and Engineering Ethics, vol. 24,
no. 1, pp. 1–28, 2018.

[64] G. Gaobotse, E. Mbunge, J. Batani, and B. Muchemwa, “Non-
invasive smart implants in healthcare: redefining healthcare
services delivery through sensors and emerging digital health
technologies,” Sensors International, vol. 3, Article ID
100156, 2022.

[65] K. Warwick, “Superhuman enhancements via implants:
beyond the human mind,” Philosophies, vol. 5, no. 3, p. 14,
2020.

[66] Munsell, “Neil Harbisson interview–part 6: life as a human
cyborg,” 2023, https://munsell .com/color-blog/neil-
harbisson-human-cyborg/.

[67] J. Stragier, M. Vanden Abeele, and L. De Marez, “Recreational
athletes’ running motivations as predictors of their use of
online fitness community features,” Behaviour & Information
Technology, vol. 37, no. 8, pp. 815–827, 2018.

[68] K. Warwick, “The cyborg revolution,” Nanoethics, vol. 8, no. 3,
pp. 263–273, 2014.

[69] K. J. Heffernan, F. Vetere, and S. Chang, “Insertables,” Interac-
tions, vol. 23, no. 1, pp. 52–56, 2015.

[70] C. B. Bello-Wilches, “Transhumanización: mitad humano y
mitad robot,” Revista Fe y Libertad, vol. 4, no. 1, pp. 16–24,
2021.

[71] L. D. Kaczmarek, “Hedonic motivation,” in Encyclopedia of
personality and individual differences, V. Zeigler-Hill and T.
K. Shackelford, Eds., Springer, 2017.

[72] M. J. Arnold and K. E. Reynolds, “Hedonic shopping motiva-
tions,” Journal of retailing, vol. 79, no. 2, pp. 77–95, 2003.

[73] C. Baker and K. Sicchio, “Hacking the body,” in Electronic
visualisation and the arts (EVA 2013), pp. 297–301, BCS
Learning & Development, 2013.

[74] Y. Gidron, “Perceived risk,” in Encyclopedia of Behavioral
Medicine, M. D. Gellman and J. R. Turner, Eds., Springer,
New York, NY, 2013.

[75] P. Rotter, B. Daskala, and R. Compañó, “Passive human ICT
implants: risks and possible solutions,” in Human ICT
Implants: Technical, Legal and Ethical Considerations, M. Gas-
son, E. Kosta, and D. Bowman, Eds., vol. 23 of Information
Technology and Law Series, T.M.C. Asser Press, The Hague,
The Netherlands, 2012.

[76] Z. P. Birnbaum, “Regulating the cyberpunk reality: private
body modification and the dangers of 'body hacking',” Journal
of Business & Technology Law, vol. 16, no. 1, pp. 119–141,
2021, https://digitalcommons.law.umaryland.edu/jbtl.

[77] M. H. Maras and M. D. Miranda, “Augmented body surveil-
lance: human microchip implantations and the omnipresent
threat of function creep,” Technology in Society, vol. 74, Article
ID 102295, 2023.

[78] C. C. Ragin, “Using qualitative comparative analysis to study
causal complexity,” Health Services Research, vol. 34, no. 5,
Part 2, p. 1225, 1999.

[79] F. Manfredi, “Thinking the Self through Hooks, Needles, and
Scalpels: Body Suspensions, Tattoos, and other BodyModifica-
tions,”Medicine Anthropology Theory, vol. 10, no. 3, pp. 1–25,
2023.

[80] R. Rutten and C. Rubinson, “A vocabulary for QCA,” 2022,
https://compasss.org/wp-content/uploads/2023/02/
vocabulary.pdf.

[81] B. B. Neves, J. M. de Matos, R. Rente, and S. L. Martins, “The
‘non-aligned’,” Young, vol. 23, no. 2, pp. 116–135, 2015.

[82] S. Paluch, S. Tuzovic, H. F. Holz, A. Kies, and M. Jörling, ““My
colleague is a robot”–exploring frontline employees' willing-
ness to work with collaborative service robots,” Journal of Ser-
vice Management, vol. 33, no. 2, pp. 363–388, 2022.

[83] P. M. Podsakoff, S. B. Mac Kenzie, J. Y. Lee, and N. P. Podsak-
off, “Common method biases in behavioral research: a critical
review of the literature and recommended remedies,” Journal
of Applied Psychology, vol. 88, no. 5, pp. 879–903, 2003.

[84] V. Venkatesh and F. D. Davis, “A theoretical extension of the
technology acceptance model: four longitudinal field studies,”
Management Science, vol. 46, no. 2, pp. 186–204, 2000.

[85] J. F. Hair, J. J. Risher, M. Sarstedt, and C. M. Ringle, “When to
use and how to report the results of PLS-SEM,” European Busi-
ness Review, vol. 31, no. 1, pp. 2–24, 2019.

[86] C. Fornell and D. F. Larcker, “Evaluating structural equa-
tion models with unobservable variables and measurement
error,” Journal of Marketing Research, vol. 18, no. 1,
pp. 39–50, 1981.

[87] J. Henseler, C. M. Ringle, and M. Sarstedt, “A new criterion for
assessing discriminant validity in variance-based structural
equation modeling,” Journal of the Academy of Marketing Sci-
ence, vol. 43, no. 1, pp. 115–135, 2015.

[88] C. M. Fuller, M. J. Simmering, G. Atinc, Y. Atinc, and B. J.
Babin, “Common methods variance detection in business
research,” Journal of Business Research, vol. 69, no. 8,
pp. 3192–3198, 2016.

[89] N. K. Malhotra, S. S. Kim, and A. Patil, “Commonmethod var-
iance in IS research: a comparison of alternative approaches
and a reanalysis of past research,” Management Science,
vol. 52, no. 12, pp. 1865–1883, 2006.

[90] K. W. Mossholder, N. Bennett, E. R. Kemery, and M. A. Weso-
lowski, “Relationships between bases of power and work reac-
tions: the mediational role of procedural justice,” Journal of
Management, vol. 24, no. 4, pp. 533–552, 1998.

[91] N. Kock and G. S. Lynn, “Lateral collinearity and misleading
results in variance-based SEM: an illustration and recommen-
dations,” Journal of the Association for Information Systems,
vol. 13, no. 7, pp. 546–580, 2012.

[92] C. C. Ragin, User's Guide to Fuzzy-Set/Qualitative Compara-
tive Analysis 3.0, Department of Sociology, University of Cali-
fornia, Irvine, California, 2018, https://sites.socsci.uci.edu/%
7Ecragin/fsQCA/software.shtml-.

[93] C. DiStefano, M. Zhu, and D. Mîndrilã, “Understanding and
using factor scores: considerations for the applied researcher,”
Practical Assessment, Research, and Evaluation, vol. 14, no. 20,
2009.

[94] P. C. Fiss, “Building better causal theories: a fuzzy set approach
to typologies in organization research,” Academy of Manage-
ment Journal, vol. 54, no. 2, pp. 393–420, 2011.

[95] C. M. Ringle, S. Wende, and J.-M. Becker, SmartPLS 4,
SmartPLS GmbH, Oststeinbek, 2022, http://www.smartpls
.com.

19Human Behavior and Emerging Technologies

 hbet, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/hbe2/1064335 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [06/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://munsell.com/color-blog/neil-harbisson-human-cyborg/
https://munsell.com/color-blog/neil-harbisson-human-cyborg/
https://digitalcommons.law.umaryland.edu/jbtl
https://compasss.org/wp-content/uploads/2023/02/vocabulary.pdf
https://compasss.org/wp-content/uploads/2023/02/vocabulary.pdf
https://sites.socsci.uci.edu/%7Ecragin/fsQCA/software.shtml-
https://sites.socsci.uci.edu/%7Ecragin/fsQCA/software.shtml-
http://www.smartpls.com
http://www.smartpls.com


[96] P. Reyes-Mercado, “Adoption of fitness wearables,” Journal of
Systems and Information Technology, vol. 20, no. 1, pp. 103–
127, 2018.

[97] W. Sinnot-Amstrong, “Consequentialism,” Stanford Encyclo-
pedia of Philosophy, E. N. Zalta, Ed., 2023, https://plato
.stanford.edu/.

20 Human Behavior and Emerging Technologies

 hbet, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/hbe2/1064335 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [06/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://plato.stanford.edu/
https://plato.stanford.edu/

	Antecedents of the Intention to Use Implantable Technologies for Nonmedical Purposes: A Mixed-Method Evaluation
	1. Introduction
	2. Theoretical Framework
	2.1. Preliminary Considerations
	2.2. Formulation of Hypotheses in the Analysis of Research Question 1
	2.2.1. PE
	2.2.2. EE
	2.2.3. SI
	2.2.4. FCs
	2.2.5. HED
	2.2.6. PR

	2.3. Formulation of Hypotheses in the Analysis of Research Question 2

	3. Materials and Methods
	3.1. Materials
	3.2. Measurement of Variables
	3.3. Data Analysis

	4. Results
	4.1. Findings From Structural Equation Analysis With Partial Least Squares
	4.2. Results of the fsQCA

	5. Discussion
	5.1. General Considerations
	5.2. Theoretical and Practical Considerations

	6. Conclusions
	Data Availability Statement
	Disclosure
	Conflicts of Interest
	Funding
	References




