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Abstract 

Background  The significance of medical implants goes beyond technical functioning and reaches into everyday 
life, with consequences for individuals as well as society. Ethical aspects associated with the everyday use of implants 
are relevant for individuals’ lifeworlds and need to be considered in implant care and in the course of technical 
developments.

Methods  This scoping review aimed to provide a synthesis of the existing evidence regarding ethically relevant 
psychosocial and cultural aspects in cochlear, glaucoma and cardiovascular implants in patient-centered empirical 
research. Systematic literature searches were conducted in EBSCOhost, Philpapers, PsycNET, Pubmed, Web of Sci-
ence and BELIT databases. Eligible studies were articles in German or English language published since 2000 dealing 
with ethically relevant aspects of cochlear, glaucoma and passive cardiovascular implants based on empirical findings 
from the perspective of (prospective) implant-wearers and their significant others. Following a descriptive-analytical 
approach, a data extraction form was developed and relevant data were extracted accordingly. We combined a basic 
numerical analysis of study characteristics with a thematically organized narrative synthesis of the data.

Results  Sixty-nine studies were included in the present analysis. Fifty were in the field of cochlear implants, sixteen 
in the field of passive cardiovascular implants and three in the field of glaucoma implants. Implant-related aspects 
were mainly found in connection with autonomy, freedom, identity, participation and justice, whereas little to no data 
was found with regards to ethical principles of privacy, safety or sustainability.

Conclusions  Empirical research on ethical aspects of implant use in everyday life is highly relevant, but marked 
by ambiguity and unclarity in the operationalization of ethical terms and contextualization. A transparent orienta-
tion framework for the exploration and acknowledgment of ethical aspects in “lived experiences” may contribute 
to the improvement of individual care, healthcare programs and research quality in this area. Ethics-sensitive care 
requires creating awareness for cultural and identity-related issues, promoting health literacy to strengthen patient 
autonomy as well as adjusting healthcare programs accordingly. More consideration needs to be given to sustainabil-
ity issues in implant development and care according to an approach of ethics-by-design.
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Introduction
Implant-based interventions for the effective treatment 
of health conditions like hearing loss, glaucoma or car-
diovascular disease have become increasingly advanced. 
Cochlear implants (CI) enable persons with hearing loss 
to regain a sense of hearing; through continuous develop-
ment candidacy criteria have expanded over the years [1]. 
Children under 6 months can have a device implanted 
[2]. Regarding the management of glaucoma, minimally 
invasive glaucoma surgery (MIGS) technology and 
implants (GI) offer improved safety and effectively reduce 
intraocular pressure [3]. Passive cardiovascular implants 
(CVI) like coronary stents or valve implants effectively 
treat cardiovascular diseases. Innovations like e.g. the 
Transcatheter Aortic Valve Implantation (TAVI) allow for 
treatment of individuals who are at risk of complications 
from open-heart surgery with well-studied short-term 
results [4]. The current review was part of a collabora-
tive project1 conducted in Germany which examined the 
potentials of innovative medical technology for patients 
and the healthcare system, emphasizing the long-term 
perspective of the implant treatment. The focus herein 
was on the distinctive medical application fields of car-
diovascular diseases, glaucoma as well as hearing loss 
and deafness due to the high epidemiological prevalence 
on the one hand, and a strong technology-driven need for 
innovation on the other hand, combined with high mar-
ket volumes and above-average growth rates on a global 
perspective [5]. Since in the case of innovative treatments 
long-term data are hardly available, the use of implants in 
medicine needs to be assessed both from a medical and 
technological point of view. Moreover, when developing 
and implementing innovative technologies, incorporat-
ing the analysis of (long-term) ethical issues is an integral 
part of technology assessment processes [6]. For exam-
ple, the age range of implantation in conjunction with 
an increasingly aging population reveals new ethically 
relevant aspects of implant use related to sustainability 
(e.g. durability, functionality), care (e.g. easy constant 
maintenance and adaptation) and technical development 
(e.g. replacement), all of which should be considered on 
an individual and societal level. Such aspects are not only 
relevant in the context of the medical consultation, but 

also impact individual’s everyday life experiences and 
identity in the long-term. The ethical debates in the field 
of CI e.g. goes back to the 1990s and address fundamen-
tal conceptions of deafness as a disability or as a culture 
demonstrating the close intertwining of individual, cul-
tural, medical and technology-related values and under-
standings [7–10].

Considering the maintenance or restoration of indi-
vidual health and the sense of hearing or seeing, these 
implants have a significance beyond altering physical 
conditions. Implant-based interventions boast (1) cul-
tural/societal and (2) psychosocial aspects, infiltrating 
individual’s lives and social values:

(1)	 Medical technological developments mirror and 
shape societal values and convictions on the func-
tionality and social desirability of a human body, 
health conditions, and treatment decisions [11], 
potentially leading to the re-negotiation of asso-
ciated values and norms in a given culture. This 
interconnectedness between society, culture and 
(bio-)technologies [12, 13] transpires in the age of 
enhancement, with Western medicine focusing on 
optimizing human life [14] and in the debates on 
cyborgs or medical consumerism [15].

(2)	 Implant-based interventions modify the body, elic-
iting changes in functional and social (in)abilities. 
Thereby, they affect psychosocial aspects of indi-
vidual’s lifeworlds, e.g. by transforming the way 
someone reflexively understands themselves [16], 
or relates to others [17–19].

Some of these aspects are related to fundamental ethi-
cal values like autonomy or participation, warranting 
the examination of ethical relevancies of implant-related 
aspects in implant-wearer’s lives. For future implant 
development, a consideration of ethical values informed 
by empirical research can help to deepen the understand-
ing of living with an implant and to improve the quality 
of implant care.

Conceptual frame
In this review, we refer to the ethical approach of funda-
mental ethical values for three reasons: it (1) is closely 
related to human rights, (2) suits legal perspectives on 
medical technology innovations (such as implants) and 
(3) allows for examination and systematization of empiri-
cal data.

1  Collaborative Project “RESPONSE—Partnership for Innovation in Implant 
Technology” funded by the ministry of education and research, Germany: 
https://​www.​innov​ation-​struk​turwa​ndel.​de/​struk​turwa​ndel/​de/​unter​
nehmen-​region/​die-​initi​ative​n/_​docum​ents/​artik​el/p-​y/​respo​nse.​html

https://www.innovation-strukturwandel.de/strukturwandel/de/unternehmen-region/die-initiativen/_documents/artikel/p-y/response.html
https://www.innovation-strukturwandel.de/strukturwandel/de/unternehmen-region/die-initiativen/_documents/artikel/p-y/response.html
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Human rights declare all human beings to be equal 
in rights, dignity, and worth [20, 21]. Health is defined 
not merely as freedom from disease and infirmity but 
encompasses “the state of complete physical, mental, and 
social well-being “ (p. 1315) [22]. The condition of health 
reflects the implementation of many other human rights 
and ethical values [20] like autonomy, self-determination, 
freedom, privacy, safety, identity, participation, justice, 
and sustainability. In the following, these values will be 
introduced and their meaning in the context of implants 
as well as why they determine the conceptual frame of 
this scoping review will be outlined.

Autonomy refers to the basic human ability to 
“exchange reasons for actions with other individuals [in 
sensible reasoning] and make responsible decisions on 
their own initiative. This ability marks humans as moral 
beings” (p. 38) [23]. Self-determination relates to the pos-
sibility of realizing one’s own actions and decisions [23], 
demonstrating an elementary expression of freedom 
[24]. Understanding the nature of essential aspects that 
guide a decision presents a prerequisite of self-deter-
mination [23]. The patient’s autonomy in DM processes 
in healthcare is considered an ethical imperative [25]. 
Autonomy and self-determination play an important 
role with regards to the decision-making (DM) for or 
against implant treatment, which is often motivated by 
the wish for and can contribute to a more autonomous 
and self-determined way of life. In literature on implant-
wearers’ lived experiences the terms autonomy and self-
determination are sometimes used synonymously or with 
different meanings. Since the majority of studies do not 
provide exact definitions and autonomy is more common 
in the Anglo-American sphere, it is also used in the cur-
rent scoping review.

Freedom entails the ability to act without internal or 
external constraints with sufficient resources to effec-
tively implement one’s desires [26]. Freedom and liberty 
are mainly used interchangeably [27], whereas a distinc-
tion is made between negative liberty (absence of obsta-
cles, barriers, constraints or interference from others) 
and positive liberty ((the possibility of ) taking control of 
one’s life, realizing one’s fundamental purpose, presup-
posing) [27]. An implant touches on freedom by enabling 
individuals to pursue their own objectives, influenc-
ing outside constraints, or imposing limitations on the 
implant-wearer itself.

The influence of medical interventions on personal 
identity and moral implications of potential changes are 
highly contested [28–31], also elaborating on person-
hood, continuity of psychological identity or the con-
ceptual differentiation from personality [31, 32]. This 
also applies to medical implants. Changing the implant-
wearer’s bodily abilities might affect personality [28] or 

personal identity (individual goals, values, and beliefs) 
[29]. The implantation of an implant into the body fur-
thermore touches on the right to physical and mental 
integrity [21] and relates to aspects of embodiment (cul-
tural, social, physical, psychological, and experiential 
nature of being a body) [33]. Against this background, 
the effects of the implant on the implant-wearer’s self-
relation and associated aspects (e.g., self-acceptance, self-
confidence) are conceivable. Wearing an implant impacts 
social and cultural identity, meaning the sense of belong-
ing to a group. Here, social identity refers to any group to 
which a person belongs, whereas cultural identity refers 
specifically to cultural groups [29].

Privacy preserves an individual’s freedom and the 
integrity of one’s personal identity [24]. Informational 
privacy refers to a person’s control over their personal 
information [34]. We focus on device- or implant-related 
privacy, which is also related to the privacy of one’s health 
condition, e.g., in the case of (health-)data-processing 
device components of CIs that can flow into a data sys-
tem accessible for other people. Moreover, persons with 
visible implants and therefore ‘externally visible’ diseases 
or disabilities can be evidently perceptible and tangible 
for their environment making it difficult for individuals 
to keep information regarding personal health conditions 
private.

Safety encompasses an individual’s right to a set of cer-
tain safety standards (e.g. safe living environment) [35]. 
Implants can help implant-wearers to live more safely 
on a very practical level, e.g. by enabling them to rely on 
their hearing in certain situations, such as traffic. Yet, 
such safety standards must be maintained for impaired 
persons without the absolute necessity of an implant or 
even nudging them to decide for an implant, potentially 
leading to ethical conflicts. In implant care, safety refers 
to the feeling of security concerning implant functional-
ity and therefore feeling safe in everyday life [18].

Participation can be seen as “a person’s involvement 
in activities that provide interaction with others in soci-
ety or the community” (p. 2148) [36]. Certain norms and 
beliefs of a society/community regulate the mechanisms 
of (non)involvement of individuals. The understanding 
of disability, disease, and health, and the judgment about 
the need for treatment differ regarding different cul-
tures, subcultures or religious beliefs [37]. Thus culture, 
defined as “The shared, overt and covert understandings 
that constitute conventions and practices, and the ideas, 
symbols, and concrete artifacts that sustain conventions 
and practices, and make them meaningful.” (p. 1610) [38] 
also affects the evaluation and acceptance of medical 
implants. The decision for an implant may affect partici-
pation e.g., by being seen as part of or no longer/ belong-
ing to certain cultures or groups [18].
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(Social) justice addresses the equitable distribution 
of benefits and burdens to individuals in social insti-
tutions, and how individuals’ rights are realized [39]. 
Inequalities in daily life conditions result from uneq-
uitable power, money and resource distribution and 
reason major parts of health inequities [40] under-
mining the human rights’ basis. In healthcare and 
implant care, this relates to questions of equal access 
to adequate treatment. Stigma associated with health 
conditions can negatively affect health-seeking behav-
ior, engagement in care, or adherence to treatment 
[41]. Varieties of discrimination resulting from stigma 
can affect social acceptance of individuals or groups, 
reduce individual opportunities and fuel social ine-
qualities [41].

A sustainable healthcare system “improves, main-
tains or restores health, while minimizing negative 
impacts on the environment and leveraging opportu-
nities to restore and improve it, to the benefit of the 
health and well-being of current and future genera-
tions.” (p. IV) [42]. Implantation entails ongoing naviga-
tion of implant care and continuous (self )management 
of the disease and implant [18]. This demonstrates the 
importance of sustainable implant care, e.g. relating 
to therapy costs, long-term prognoses and continuous 
technological development.

Aim
The scientific debate on ethical values in implant care 
is often determined by theoretical analyses. This is 
undoubtedly a meaningful contribution to implant eth-
ics. However, the individual decision on implantation is 
made in a local context, influenced by immediate cir-
cumstances and challenges (e.g. access to healthcare 
services, personal preferences, cultural values, indi-
vidual living conditions) [43]. The same applies to the 
impact of the implant on everyday life. Empirical data 
on implant-related ethical aspects from a patient’s per-
spective may help to better display the implant-specific 
circumstances and experiences with decision-making 
for or against an implantation and understand more 
about living with an implant. Examining the reflection 
of ethical principles in implant-wearers’ lifeworlds can 
provide valuable information for theoretical debates. A 
scoping review is a suitable form of knowledge synthe-
sis, to map key concepts, evidence types, and research 
gaps by systematically searching, selecting and syn-
thesizing existing knowledge [44]. Therefore, we con-
ducted a synthesis of the existing evidence regarding 
ethically relevant psychosocial and cultural aspects 
in cochlear, glaucoma and cardiovascular implants in 
empirical patient-centered research.

Methods
Our methodical approach is based on established meth-
ods and recommendations on conducting scoping 
reviews (e.g., PRISMA-ScR) [45–48]). A 5-phase scoping 
review framework was applied, including research ques-
tion development, studies identification and selection, 
data collection, and result assembly [45, 46]).

Databases searched were: EBSCOhost, Philpapers, 
PsycNET (PsycArticles), Pubmed, Web of Science, and 
BELIT. Initially, we performed single, limited searches 
with search terms derived from core concepts (funda-
mental ethical values, patient experiences) and analyzed 
keywords and index terms of relevant hits. A suitable 
sup was developed testing Medical Subject Headings 
(MeSH terms), Boolean operators, truncations, and vari-
ous search term combinations. In case a complex search 
algorithm was unfeasible for a database, we searched for 
implant-related articles in general (Philpapers, PsycNET 
(PsycArticles), BELIT). The final search algorithm for 
Pubmed is presented in supplementary material A. Lit-
erature searches were conducted on 25 March 2020 and 
updated on 28 April 2022. The final results were exported 
to a literature management program, duplicates were 
removed.

Eligibility criteria
Eligibility criteria were developed iteratively during lit-
erature search and determined post hoc. Eligible studies 
were research articles in German or English, published 
since 2000. Regarding population, intervention, and out-
comes, eligibility criteria are presented in Table 1.

Qualitative studies were included if relevant outcomes 
were addressed in data collection or analysis, e.g., in 
interview guidelines or emerging themes. Quantita-
tive studies were considered relevant if specific patient-
report measures, addressing one of the above-mentioned 
aspects, were used. Studies based solely on generic 
questionnaires were excluded. Articles whose primary 
outcome(s) did not include the above-mentioned but pre-
sented relevant data regarding ethically relevant aspects 
of the respective implants were also included.

Data selection and charting
The screening of articles against the eligibility criteria 
was performed in duplicate. In case of disagreement, a 
third person was involved. Further disagreements on the 
eligibility of articles were resolved by discussion among 
the three reviewers.

A descriptive-analytical method applying a common 
analytical framework to all research articles and collect-
ing standard information of each article [45] was cho-
sen. Independently developed data extraction forms 
were compared and integrated into a final template [46]. 
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Initially, 10% of studies were charted in duplicate; results 
were compared to determine whether meaningful data 
extraction was allowed ensuring all relevant data was 
consistently captured across researchers. The remaining 
records were charted independently (C.H, M.L., S.S.). 
Data extraction was approached as an iterative process, 
so that the template was constantly edited, supplemented 
and refined in consultation within the team.

Extracted data included year of publication, country 
of publication, type of implant, research question/aim, 
population characteristics (e.g., age, gender, ethnicity, 
religion), methodological approach and resulting evi-
dence regarding ethically relevant aspects as defined in 
the introduction. A list of all variables in the final data 
extraction form is presented in supplementary material 
B.

Preparation, compilation and assembly of the results
We combined a descriptive numerical analysis with a 
thematically organized narrative synthesis of the find-
ings. The descriptive numerical analysis was based on 
extracted data (e.g., publication year or methodology). 
Regarding the narrative synthesis, the introduced fun-
damental ethical values acted as conceptual supercat-
egories according to which the included literature was 
thematically organized and structured. We derived top-
ics for each article depending on applied questionnaires, 
surveys, single items, (sub)themes, (sub)categories, (sub)
headings in the results section, interview topic guidelines 
or eligibility criteria (in the case of reviews). These were 
assigned to the ethical values. (The selection of the ethical 
values building the conceptual categories of this review 
was based on a preliminary literature research on ongo-
ing theoretical and less empirical bioethical discussions 

on medical implants in general and these three specific 
implant types. We did not include the analysis in the cur-
rent review in order to keep the focus on patients’ expe-
riences and the existing empirical research.) The results 
of the included empirical studies were summarized in 
the narrative synthesis. Text passages regarding relevant 
keywords (e.g., self-confidence, discrimination) were also 
recorded and thematically organized accordingly. In the 
following, the results are presented along the previously 
reasoned fundamental ethical values (conceptual frame) 
and therein their thematic placement depending on the 
topics and keywords that occurred.

Considering the interconnectedness of ethical values, 
suggested classifications may give an overview of relevant 
concepts without striving for extensive theoretical com-
parisons of terminology.

Results
Electronic searches identified 7513 citations, resulting in 
4862 unique citations to be screened for inclusion (flow 
chart, Fig. 1). In the screening process titles and abstracts 
of the articles were assessed, resulting in 1240 cita-
tions being retained. The full texts of these articles were 
assessed along the inclusion criteria. Through backward 
citation chaining, an additional 9 citations were identi-
fied, resulting in a total of 69 articles (CI = 50, GI = 3, 
CVI = 16).

Numerical analysis
Articles were published across North America, South 
America, Europe, Asia and Australia (see Fig. 2). Out of 
50 articles addressing CI, most articles were published in 
the USA (n = 12) and UK (n = 12). The 3 articles address-
ing GI were published in Singapore, UK and Canada. 

Table 1  Eligibility criteria

Inclusion Exclusion

Population (prospective) implant-wearers or their significant others (as long 
as thematic focus laid on impact of implant-related aspects on its 
wearers)

patients with specific comorbidities or underlying diseases, e.g., 
Usher’s syndrome

Intervention Cochlear implants; glaucoma drainage or filtration implants (e.g., 
Ahmed valve implant, iStent); passive cardiovascular implants (valve 
replacement, coronary stent)

hearing loss, glaucoma or cardiovascular disease without any 
implant reference

Outcome fundamental ethical values in relation to one of the three implant 
types;
implant-related societal/cultural aspects (e.g., cultural identity, 
discrimination experiences, sense of connectedness or belonging 
to a certain social or cultural group, norms, expectations, accultura-
tion, social acceptance, participation);
psychosocial aspects (e.g., self-concept, self-confidence, personal 
identity, communication, social interaction, social relationships, 
personality, psychosocial functioning, psychological (not pathologi-
cal), social well-being, lifestyle, self-esteem, employment, education, 
life planning

quality of life (QoL) outcomes, quantified with health-related 
or generic questionnaires
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Fig. 1  Flow chart of this review’s search strategy (CI-cochlear implants, GI-glaucoma implants, CVI-cardiovascular implants, n-number of records)

Fig. 2  Number of articles per country and continent overall as well as in each implant field. Source: Map adapted from geographyteacherytc 
via Pixabay (in accordance with Pixabay Content License) (CI-cochlear implants, GI-glaucoma implants, CVI-cardiovascular implants)
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With regards to CVI, out of 16 included articles, most 
were published in Canada (n = 4) and USA (n = 3). A 
detailed listing of all publications and the corresponding 
location is presented in supplementary table 1.

All included studies were published between 2000 and 
2021 (Fig. 3). Apart from one article, articles addressing 
CVI were published from 2013 while articles address-
ing CI were published nearly every year since 2000. In 34 
studies a qualitative approach was chosen, mainly based 
on interview data (n = 32). Overall, 28 studies applied 
quantitative research methods, 6 used a mixed approach 
and 2 studies conducted reviews (Table 2). In the field of 
CI, qualitative methods (48%) were applied to a similar 
extent as quantitative methods (46%). Regarding GI, one 
article each applied a qualitative, quantitative or mixed 
design. With CVI, qualitative methods were applied in 
over half of the articles (53%), compared to 23% quan-
titative methods and 18% of studies applying a mixed 
approach.

Narrative synthesis
Based on the thematic sorting of relevant topics along-
side the fundamental ethical values the main results of 
the included articles were summarized in the following 
narrative synthesis. An overview of the thematic sorting 
is presented in the supplementary table 2.

Some of the included studies refer to data from pro-
spective implant-wearers, meaning individuals con-
templating implantation who have not (yet) received an 
implant. These are included in the following description 
of ’implant-wearers’.

The vocabulary used in the narrative synthesis to 
address certain phenomena related to the implants mir-
rors the concepts and understandings in the original 

sources. Due to the fact that most of the empirical litera-
ture comes from medical and healthcare research, certain 
terms such as "disability" or "patient" in the narrative syn-
thesis were adopted from the vocabulary used in the data 
source and contain no valuations made by the authors in 
this section.

Cochlear implants
Empirical evidence of ethically relevant aspects mainly 
related to informed, shared and parental decision-mak-
ing (DM), post-implantation impact on autonomy (in 
device usage) and freedom of action, self-relation (body 
and technology; ability and disability), (Deaf ) identity 
and participation in the hearing society. Concerning 
sustainability and privacy little to no data was available. 
In the narrative presentation of the results, no explicit 
overaching distinction is made between prelingual and 
postlingual hearing-impaired individuals and CI implan-
tations; however, when refering to specific study results 
the respective population specifics are indicated clearly. 
Furthermore, this will be taken up in the discussion 
section.

Fig. 3  Year of publication of included articles in the respective implant fields (CI-cochlear implants, GI-glaucoma implants, CVI-cardiovascular 
implants)

Table 2  Methodical approach of included articles

Number of articles (percentage) applying qualitative, quantitative, mixed 
methodical designs or reviews in each implant field (CI-cochlear implants, 
GI-glaucoma implants, CVI-cardiovascular implants)

CI GI CVI Total

Qualitative 24 (48%) 1 (33,3%) 9 (56%) 34

Quantitative 23 (46%) 1 (33,3%) 4 (25%) 28

Mixed 2 (4%) 1 (33,3%) 2 (13%) 5

Review 1 (2%) - 1 (6%) 2

Total 50 3 16 69
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With respect to autonomy, several studies assessed the 
perceived amount and quality of information and knowl-
edge as a basis of informed DM and consent. Individu-
als reported on their level of satisfaction of CI-related 
health information and their experiences varied from 
feeling well-informed [49, 50] to poorly informed due to 
the-lack-of/or superficial information [51–53]. More in-
depth information was desired [51, 54]. Satisfaction with 
the provided information may depends on which process 
step of implantation the implant recipient was [55] and 
opportunities for peer group exchange [49]. The follow-
ing sources of information were perceived as reliable: 
media [56], lip reading class [51], other implant-wearers 
[54, 57, 58], peers [49–51, 53, 57–59], family/ friends [51, 
56], internet [49, 51, 53, 57, 59], online forums [51] or 
Deaf organizations [53], health and implant profession-
als (e.g. implantation center, manufacturers) [49–53, 55, 
57–59]. With regards to shared decision-making (SDM), 
professional advice was perceived mostly positive [53, 
59]. However, some deaf parents opting for CI for their 
deaf child perceived advice given by professionals to be 
one-sided and incomplete with an exclusive focus on 
the medical approach (implantation) and felt pressured 
to implant as early as possible [53]. In some cases, dif-
ficulties in processing information given by profession-
als arose due to the patient’s feeling overwhelmed and 
could manifest in trusting professionals out of ’’blind 
faith’’ (p.142) [60]. Regarding DM, most parents in one 
study (61%) felt they had no choice, stating to simply 
have complied with the referral decision [50]. The pro-
cess of weighing among different opinions and infor-
mation sources was perceived as important and needed 
to be supported by evidence-based information [58]. 
Although trying to inform themselves extensively, par-
ents reported feeling overwhelmed before and shortly 
after implantation [57]. This ties in with surrogate DM; 
parents expressed concerns and difficulties about decid-
ing for their children, who are not yet able to consent and 
make this decision in an autonomous way, wondering 
about how their children would evaluate this decision in 
the future [53, 57, 61].

The desire to live independently reportedly contrib-
uted to the decision to have a CI [55], assuming CI to 
play an important part in enabling more autonomous, 
independent and self-determined lives. This assump-
tion was supported by other studies, e.g. depicting a 
post-implant transformation “from someone in need 
of help to an independent human being” (p. 543) [54]. 
CI-wearers felt less dependent on others [50, 52, 54] 
and had overall increased perceptions of independ-
ence [49, 50, 52, 62–65]. CI-wearers indicated feeling 
more informed (e.g. through increased sound percep-
tion [52], increasing knowledge and understanding of 

situations [64]), more assertive [66] and empowered 
through the implant [54, 64]. Furthermore, individuals’ 
perceptions of autonomy increased [54, 63–65] as well 
as their self-reliance [56, 57] and self-efficacy [54]. In 
terms of being emotionally autonomous from their par-
ents, adolescents with CI demonstrated similar adap-
tive and maladaptive forms of emotional distancing 
from parents compared to hearing peers [67]. However, 
in another study parents worried the family’s overpro-
tection (due to fear of implant damage) could increase 
the child’s dependence [64].

Autonomy was also relevant in device usage. For some 
CI-wearers a deeper understanding of the technology 
was lacking [68] potentially hindering self-determined 
usage of their implant. Similarly, the importance of 
acquiring skills in device management and getting used 
to the implant in daily life was illuminated in several 
articles [49, 52, 63, 64, 69, 70]. With increased ability in 
implant-management, CI-wearers could make use of the 
opportunity to turn their own hearing on and off [70, 71]. 
Against this stand feelings of dependence [68], anxiety or 
concerns about implant failure [49, 52, 57] as well as the 
impression of parents that their child is totally reliant on 
the implant [57].

In addition to increased autonomy and independence 
relating to freedom, the CI was associated with free-
dom of action. Some CI-wearers indicated restrictions 
imposed by hearing loss to be lower post-implantation 
[64, 66] expanding the scope of possible actions. In this 
context, the implant was described as providing practi-
cality and agility in life [64], enabling the CI-wearer to 
enjoy mundane activities [72]. The CI could bring about 
new or refined abilities in terms of hearing, e.g. using 
the phone, listening to music or playing an instrument 
[56, 64, 66, 69, 73–76]. (Re)gained hearing ability could 
in turn elicit independence which was associated with 
“the freedom to come and go, realize, think, act, be able 
to dream, and restart and rescue life projects” (p.6) [64]. 
However, in one study examining the perceived experi-
ence of hearing loss as a functional impairment, CI-wear-
ers reported significantly higher levels of feeling limited 
by hearing loss compared to deaf individuals without CI 
[77].

The implant can be of a restrictive nature itself, neces-
sitating the implant-wearer to refrain from certain activi-
ties in daily life due to the risk of damaging the implant 
[61, 63, 78]. Also, the risk of electrical shock led to par-
ents prohibiting their implanted child from playing 
sports [61]. Another study mentioned that CIs were per-
ceived as “bulky to carry around” (p. 404) hindering the 
child [50]. Some CI-wearers struggled with the respon-
sibility of device-management [49]. Communication 
breakdowns, taking care of the device [76], the hardware 
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and fragility of the device [49] (e.g., short battery runt-
ime, high cost [54]) led to frustrations.

A CI affected identity in terms of the individual’s rela-
tion to themselves and their body, personality and cul-
tural belonging. One article directly examined embodied 
identity development in connection with CI [17]. Regard-
ing self-relation, the CI led to increased self-confidence 
[49, 50, 52, 56, 62, 64, 66, 72, 78] and feelings of self-
worth, self-value and self-acceptance [52, 54, 64]. Com-
paring self-esteem of CI-wearers with other reference 
groups elicited heterogeneous results [79–81]. Also, one 
study indicated that some young people with CI strug-
gled with self-concept issues [82], whereas another study 
did not find significant differences between adolescent 
CI-wearers and typical developing adolescents regarding 
self-concept scales [67]. With regards to sense of coher-
ence, most of the examined children with CI had a strong 
sense of coherence (global tendency to view life situa-
tions as comprehensible, manageable and meaningful) 
[83]. Regarding personality, data from one study showed 
that two years post-implantation the CI had no effect on 
any of the Big Five personality factors [84]. However, in 
another study some parents attributed development of 
confidence and a more outgoing personality to the CI 
[72].

The implant was valued differently in relation to the 
body: it was seen as a natural part of the individual’s life 
[71]; or perceived to be embarrassing [50]. Some CI-
wearers were self-conscious about the appearance of 
their CI equipment [50, 72, 76, 78] and/or tried to hide 
the device [49, 78, 82]. The CI was perceived to be a visual 
sign distinguishing implant-wearers from hearing people 
[78]. Here, the age at implantation could be a decisive 
factor in individual’s relation to their body, since there 
is evidence that an early age CI-implantation related to 
higher levels of physical self-concept and perceptions of 
attractiveness [67]. The CI can have a transformative and 
existential impact, revolutionizing the implant-wearer’s 
life [64]. Transforming CI-wearer’s body the implantation 
was seen as a disruption of the unity between body and 
self-perception (“being shaken” and “losing one’s own 
foundation”) [70]; this transformation (“significant reve-
lation as well as the emotionally loaded starting point for 
the subjects coming back to life” (p. 119) [52]) led the CI-
wearer to feel the world in a radically different way [70].

Having a CI can also impact (self )-perceptions with 
regards to disability and Deaf identity [70]. In this 
review Deaf identity is understood as belonging to the 
Deaf culture based on shared experiences with deaf-
ness, common language and communication mode and 
shared understandings on Deafness as cultural vari-
ety, while ‘being deaf ’ refers to the health condition in 
terms of hearing capabilities. Local cultural beliefs on 

disability (e.g., an equation between deafness and stu-
pidity) may lead to an internalised shame [17]. The ana-
lysed literature did not provide a clear picture on the 
impact of CI on individual’s (self-)perceptions on dis-
ability [66]: the CI could bring about (1) a new sense 
of disability [70] for the implant-wearer, realizing how 
much has been missing pre-implantation [50, 70] or 
realising that hearing people can simply hear effort-
lessly [17]; (2) a feeling of being more deaf and depend-
ant after sequential CI [78]; (3) a feeling of “fixing” the 
disability of deafness through CI [78].

Similarly, variability in the participants’ accounts with 
regards to cultural identity was depicted [49, 55, 56, 68, 
71, 78, 85]. Some CI-wearers felt more connected to the 
hearing world [49, 56, 85]; others identified themselves as 
being both hearing and deaf [49, 71, 78], acknowledging 
their deafness but identifying with their ability to hear 
via CI [78]. Some participants not using sign language 
reported not feeling fully integrated into the hearing or 
the Deaf world [56]. Even identifying themselves as deaf, 
participants rarely aligned themselves with being cultur-
ally Deaf [49, 55, 78]. No conclusive evidence was found 
on the impact of the (non)use of CI with respect to the 
self-perceived identity as ‘hearing’ or ‘Deaf ’ among deaf 
and hard-or hearing individuals. However, it is indicated 
that CI-wearers tend to bicultural or hearing identity, 
whereas deaf individuals without CIs showed more Deaf 
acculturation [77, 86–90]. There is also evidence of edu-
cational setting (mainstream, special or mixed schools) 
impacting identity formation [80, 86]: deaf adolescents 
attending mainstream educational settings had sig-
nificantly lower scores in Deaf acculturation and higher 
hearing acculturation [80]. Adolescents who did not 
maintain a stable educational setting were not able to 
establish a cultural identity [86].

The CI can impact individual’s safety in everyday life: 
with the CI the wearer is able to perceive environmen-
tal sounds or warning signals [50, 62, 64, 71, 91], keep-
ing them safe e.g. from approaching cars in traffic [66]. 
In the same vein, parents felt free to let their child with 
CI play outside since they would be aware of the environ-
mental sounds [57]. The nightly deafness after removing 
the CI however led to feeling insecure (e.g. risk of miss-
ing alarms) [50]. Moreover, concerns about functioning 
and the effect of having an implant inside one’s head were 
expressed, wondering “whether it’s going wrong on the 
inside” (p. 38) [68].

Regarding privacy, CI can bring to its wearer a feeling 
of empowerment that enables the implant-wearer to do 
things alone, in private [64]. the visibility of the implant, 
however, discloses private information on the individual’s 
health condition. Not wanting to be judged as “deaf” or 
“not fitting in” with the environment, implant-wearers 
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hid their CI [49, 78, 82], wishing it could be smaller, less 
noticeable [49].

Considering that (non-)hearing fundamentally affects 
the ability to communicate and relate to others [70] the 
CI influences participation. Several included articles, 
including a scoping review [65], indicated a positive influ-
ence of the CI on participation and social life [52, 57, 65, 
76, 78, 92]. Post-implantation, CI-wearers regained their 
place in the hearing world as equal communication part-
ners [49], feeling a greater sense of connectedness [52, 
54, 56]. Confidence in interacting socially was increased 
post-implant [50, 52, 54, 56, 62, 64, 66, 71, 74]. CI-wear-
ers felt encouraged to be initiating and light-hearted 
in social interactions [54, 64] and perceived their social 
environment as more proactive in starting conversa-
tions post-implantation [54]. Having a CI was described 
as “after years of being a mediocre person, you become 
someone who other people recognize and reckon with” 
(p. 118) [52]. Post-implantation, the nature of interaction 
changed [93] and new dynamics in personal relationships 
were established [54, 74]. Social support was generally 
important for CI-wearers [94] facilitating participation 
and inclusion [72].

The CI in relation to education or employment was 
addressed by several studies. While deaf parents contem-
plating a CI for their deaf child were divided regarding 
the importance of their child’s participation in main-
stream (hearing) education in creating future opportu-
nities in education and employment [53], CIs were often 
considered important and beneficial for education or 
work [50, 54, 57, 62, 65, 66, 68, 78], e.g. helping to bet-
ter understand lessons [68] or being “able to perform 
work tasks just like anyone else” (p. 543) [54]. Also, the 
educational setting impacted on friendship patterns [72, 
83, 95]: children in mainstream schools had larger and 
closer social networks compared to children in special 
schools [83]. Some barriers and challenges still occurred 
post-implantation [65, 75, 77, 95] (e.g., cultural differ-
ences with hearing people [77], or struggles to hear and 
follow conversations in groups or loud environments [72, 
78, 95]), leading to “social deafness” (p. 481) [72]. Diffi-
culties also related to lacking awareness for some of the 
subtleties involved in peer interactions indicating a need 
to improve social skills [72]. Moreover, exclusion from 
social activities or sports due to the implant led to frus-
trations [78].

Belonging to the Deaf or the hearing cultures was also 
important for participation, potentially being influ-
enced by social norms and convictions on normality [60, 
63]. This was a possible reason why parents might have 
attached different levels of importance of child’s partici-
pation in the hearing world [53, 96]. Participants without 
CI were more likely to report socializing with deaf friends 

and participating in Deaf culture activities whereas those 
with CI were more likely to socialize with hearing friends 
[77]. Similarly, hearing acculturation (being significantly 
higher in adolescents with CI than without) was posi-
tively related to socialization with and acceptance by 
hearing peers and negatively related to socialization with 
and acceptance by deaf peers [80]. In contrast, marginal 
Deaf identity (feeling alienated from both the Deaf and 
hearing communities) was associated with difficulties 
in peer relationships [89]. Perceiving themselves as dis-
similar from hearing peers was negatively associated with 
the CI-wearer’s well-being [85]; this finding may be also 
related to results of another study, indicating that indi-
viduals with a hearing identity had significantly greater 
feelings of limitation than those with a deaf or bicultural 
identity [77].

Against the background of hearing as a social norm, 
the visibility of the implant can elicit worries of accept-
ance by others, e.g., concerns of looking different “’like 
an alien’ […] with ‘metal bits on my skull’” (p. 259) [70]. 
The fear of alienation prior to the implantation decreased 
after the implantation which was seen as a transforma-
tion from a state of alienation to normality—as not being 
seen as different from everyone else, the “hearing people” 
[54]. Being able to function more like a hearing person 
resulted in feeling less different [49]. The integration of 
the device into the CI-wearer’s daily lives at an early age 
may support acceptance by others and increase partici-
pation [76]. A study demonstrated that a vast majority 
of parents (88%) experienced that their child with CI is 
easily accepted by other children in the classroom; never-
theless, 12% still reported experiences of social isolation 
of their child [97]. The extent to which CI-wearers per-
ceived others to be bothered by their hearing difficulties 
also strongly influenced psychological well-being [94].

In terms of justice, difficulties in accessing adequate 
healthcare services were addressed in several studies 
[50, 54, 55, 61, 63, 69, 91, 93]. Travelling to the CI-center 
was an obstacle for CI-wearers, requiring support from 
their social environment or health services [55]. Other 
burdens included personal expenses for equipment [54], 
rehabilitation [63] or out-of-pocket contributions to 
implantation/device cost [69] and device updates [61]. 
Some patients experienced institutional discrimination 
based on ethnicity or race hindering access to CI ser-
vices [91, 93]. Discrimination related to hearing loss was 
also addressed [55, 63, 64, 78, 87]. Negative prejudice of 
others towards deafness based on the perception of deaf 
people as being “dumb” impacted individual’s decision 
opting for CI as protection against prejudice and possible 
bullying [78]; the stigma of disability could be reduced by 
using CI as a new, expensive and high-tech device [64]. 
A comparison between the perception of stigmatization 



Page 11 of 22Schulz et al. BMC Medical Ethics           (2023) 24:68 	

of deaf students with or without CIs showed no differ-
ence [87]. On occasion, the fear of prejudice and social 
discrimination remained for parents also after implanta-
tion [63].

Sustainability related to future technological and sci-
entific advancements in contrast to the irreversibility 
of implantation [55] and the availability of long-term 
implant related healthcare: Uncertainty regarding health-
care policy, e.g., in case of equipment problems or loss, 
can intensify worries about losing or damaging device 
equipment [52]. Still, individuals felt confident regarding 
advancements technical science [52].

Glaucoma implants 
A prominent topic concerning GI was SDM. No relevant 
information on identity, privacy or sustainability was 
available. Compared to CI and CVI very little informa-
tion addressing GI was found.

Relevant information was depicted regarding the reali-
zation of autonomy in SDM, whereby the patient-doctor 
relationship (PDR) played an important role [98, 99]. A 
trusting relationship was essential in developing com-
fort when deciding to undergo GI surgery. Trust in one’s 
own healthcare providers and the perception of a SDM-
process influenced DM positively [98, 99]. This was i.e. 
attributed to glaucoma as a disease being associated with 
uncertainty due to its “unknown nature and symptoms” 
[98]. One study referred to the surgeon’s ethnic-specific 
expertise as a valuable factor contributing to the patient’s 
well-being [99]. Autonomy in DM on GI was strongly 
impacted by the feared loss of eyesight, whereby surgery 
was perceived to be the only option to avoid blindness. 
Eyesight being perceived to be essential for maintaining 
individuality and independence, reinforced the percep-
tion of inevitability and necessity of the procedure [98]. 
The decision was also partly determined by the gradual 
severity of the disease. Glaucoma patients willing to 
accept an implant were mainly (appr. 63%) those who had 
more severe glaucoma [100].

Freedom was mostly related to restrictions in everyday 
life resulting from continuous eye drop therapy. Although 
patients reported that their eye drop prescriptions were 
generally simple and effective [98], lack of adherence and 
medicinal treatment was generally problematic [98, 100]. 
Compliance issues and other frustrations with pharma-
cotherapy (e.g., the eye drop regimen determining their 
everyday life) were factors that reinforced the decision to 
undergo surgery [98]. Participants viewed the procedure 
as an opportunity to maintain their current level of activ-
ity and QoL [98].

Relating to safety, patients reported that the larg-
est impact of glaucoma was emotional distress and fear 
of potentially losing eyesight [98]. In the same study, a 

participant expressed that being able to maintain vision 
through surgeries meant that they “can be safe” (p. 34) 
[98].

In terms of participation, glaucoma felt like an invisible 
condition which families and coworkers were not aware 
of [98]. Disruptions and frustrations evoked by the condi-
tion could therefore be overlooked and ignored by others 
[98]. The main factor in the extracted data which refers 
to participation is again the fear of blindness, since vision 
was perceived to be essential for participation: “to engage 
in the world”, “to live a life with meaning” (p. 31) [98].

In terms of justice, only one study from Canada 
reported that the potential cost associated with glau-
coma treatments, including eye drops caused frustration 
among some patients [98].

Cardiovascular implants 
Out of 16 articles, 15 articles dealt with valve replace-
ments and one article addressed coronary stents. Auton-
omy in DM, SDM, freedom and feeling safe against the 
background of facing mortality were prominent top-
ics. No relevant information was available concerning 
sustainability.

Autonomy was mainly related to DM. One study 
directly addressed autonomous DM [101]: it was seen as 
a balancing act of dependence on physicians and autono-
mous appraisal capacity, where “autonomous trust” could 
be established through positive encounters with physi-
cians [101]. Trust in the physician established a feel-
ing of confidence regarding DM [102]. Patients felt that 
the decision was shared between patient and physician 
[103], generally feeling included in DM [104]. But other 
patients also reported that the decision was more likely 
to be made by the physician [103]. With regards to the 
final decision on valve choice, most patients specified 
that the decision was made by the physician; with the 
patient’s consent [105]. Health professionals were val-
ued in the DM process as co- ‘deciders’ who take part in 
the decision or even take it off of the patient [103, 106, 
107]. Depending on personal identity and situational 
circumstances valuing of autonomous DM varied [101, 
106]. Whereas for some participants it was important to 
make the decision on their own [101, 103], the wish to be 
relieved of the decision, following what experts recom-
mend due to feeling completely overwhelmed [106] was 
also expressed.

Several studies addressed issues related to informed 
DM (e.g., availability, sources and needs of informa-
tion) [101, 103, 105–114]. Patients with mechanical CVI 
were better informed than patients with biological valve 
replacement [108], while coronary stent as intervention 
was overall not well-known [109]. Especially in emergen-
cies, where patients could not be thoroughly consulted, 



Page 12 of 22Schulz et al. BMC Medical Ethics           (2023) 24:68 

more implant- and disease-related information were 
desired post-implantation [109]. Sources of informa-
tion were professionals [103, 107, 114], hospital ratings 
[110], digital information platforms [105], rehabilitation 
programs [112]. Pre-implantation consultation also was 
a factor in DM [101, 108, 114]. Some patients preferred 
an “honest approach” (p.434) while for others the infor-
mation communicated in consultations evoked negative 
feelings, as patients were confronted with their own mor-
tality; some felt that the information focused on the risks 
rather than benefits [114]. Two studies reported mostly 
positive attitudes regarding information sharing and con-
sultation by and with physicians [101, 103]. Variability in 
patient preferences and values was stated to highlight the 
importance of well-founded and informed SDM [115].

Furthermore, the availability of options is essential in 
the realization of self-determination. However, in some 
cases implantation was seen as the only option [101, 106]. 
Given the patients’ health status, some “felt that they had 
little choice” (p. 437) regarding the type of procedure 
having undergone several open-heart surgeries already 
[114], leaving TAVI to be the only alternative.

Heart disease can severely limit patient’s freedom 
by imposing physical restrictions. Symptoms such as 
breathlessness or fatigue aggravate engaging in physical 
activities and lead to functional restrictions in activities 
of daily living [102, 107, 114] limiting the opportunity 
to live a full life [114]. Some patients were dependent 
on medications to manage their symptoms [102]. Post-
implantation, reduced symptom burden [104, 113, 114] 
enabled patients to stay independent and plan more con-
fidently for the future [104]. The wish to gain more free-
dom is mirrored in the patient’s valuing a quicker time to 
return to independence associated with TAVI compared 
to SAVR [116]. Also, the implantation could facilitate the 
treatment of other health conditions [114]. Neverthe-
less, living with complex health challenges, some patients 
still struggled with limiting symptoms post-implantation 
[104, 111–114].

The CVI itself could bring about limitations in daily life 
of implant-wearers: continuous anticoagulation medica-
tion and possible side effects [106, 113], frequent blood 
testing and adjustment of drug usage [106, 113], lifestyles 
changes (e.g., refraining from contact sports or shaving 
with a blade, diet modifications [106]). A study examin-
ing valve-specific interferences with QoL showed that 
23% of participants stated being afraid of eventual bleed-
ing complications due to anticoagulant medication, 19% 
perceived regular blood samplings and medical visits to 
be disturbing; 24% stated feeling disturbed by the valve 
noise (mechanical valve) [105].

Regarding identity and self-relation, patients felt worth-
less and burdensome due to their loss of independence 

caused by physically limiting disease factors. In this con-
text, the implantation was positively depicted as having a 
life-changing impact [114], experiencing a “new start in 
life”, “returning to life” post-implantation  (p. 154) [104]. 
One participant perceived a change in personality, from 
being nervous, aggressive and irritable before to a calmer 
and more patient character post-surgery [109]. The 
implant furthermore affected the implant-wearer’s rela-
tion to their body. Post-implantation, patients became 
very aware of their body paying more attention to signals 
and sensations [112]. Such increased bodily attention, 
e.g. focusing on the surgery scar, could entail a psycho-
logical burden, which needed to be compensated with (1) 
the development of a fit body [112] or (2) hiding the scar 
[112, 113]. On a similar note, after stenting, some par-
ticipants gained the sense of having physical impairment, 
feeling “like a broken dish” (p. 184) [109].

A topic specific to CVI relating to safety was the health 
threat imposed by the heart disease (progression) in 
the form of impending death instigating patients to face 
their own mortality [104, 112, 114], potentially shattering 
their feeling of safety. In this regard, a sense of personal 
safety was rebuilt by the implant [114]. Also, participat-
ing in rehabilitation programs and receiving informa-
tion and training instructions contributed to feeling safer 
[112, 113]. In some cases however, a sense of insecurity 
remained post-implantation with patients worrying 
about inadequate follow-up treatment, valve sound, anti-
coagulation side effects or complications [113]. Another 
article reported on the anxiety and fear for the future 
induced by insecurity regarding the implant functioning 
(possibility of clogging in stents) and not knowing about 
the stent lifetime [109].

Regarding privacy, the closing sound of a mechanical 
valve which may be noticeable to others caused stressful 
situations for the patient, who tried to conceal the sound 
of the valve through talking or moving, layers of clothing 
or installing a wall clock with a sound similar to the valve 
[113].

Physical limitations associated with cardiovascular dis-
eases can lead to social restriction [104, 114], illuminat-
ing the relevance of CVI for participation. Furthermore, 
feeling responsible to maintain the best possible health 
to participate in day-to-day-activities [107], also as an 
obligation to their relatives [101], motivated patients to 
seek or accept treatment. However, in some cases TAVI 
did not dissolve social restrictions with patients being old 
and afflicted by other diseases impairing the potential for 
a good social life [104]. Similarly, functioning problems 
were associated with concerns of being socially accepted 
post-implantation [109]. Informing family and friends 
of an upcoming open-heart surgery was depicted to be 
emotionally draining [106].
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Relevant to justice, logistical and economical barri-
ers and facilitators in accessing healthcare services were 
addressed [102, 107, 109, 111]. Patients living far from 
the procedure site were concerned about travel burden 
[107], reported greater difficulty in assessing the proce-
dure [102] and felt the need to have systems in place to 
assist with transportation [111] or social networks [107]. 
Patients were concerned about personal costs involved 
for travel [102, 107] and expressed concerns regarding 
financials and economic problems [109].

An overview of main results of this synthesis is pre-
sented in supplementary table 3.

Discussion
In this scoping review empirical research into ethically 
relevant cultural and psychosocial aspects of CI, GI 
and CVI was examined and summarized to deepen the 
understanding of how fundamental ethical values can 
enrich or impact an implant-wearer’s life. Aspects related 
to the implant could be found in connection with all fun-
damental values addressed in this review, although they 
were not equally addressed in all implant areas. It has 
to be acknowledged that the types of implants and their 
applications differ and are therefore challenging to dis-
cuss on a meta level. Some ethical values and concepts 
are therefore more or less relevant regarding each type of 
implant and are discussed in the following.

Autonomy
Patient autonomy is widely discussed in the medical and 
bioethics literature as a fundamental ethical principle in 
healthcare alongside understanding risks and benefits 
as a basis for informed DM and its implications for the 
physician’s role [25, 117–123]. These aspects are also 
underlined by the findings of this review, which reveal 
several weak points in terms of implementing patient 
autonomy in implant care. Perceptions of lacking or 
insufficient information, one-sided or biased profession-
als’ advice, pressure to decide for an implant or lacking 
disease awareness were depicted in patients’ perspectives 
and lived experiences as factors hindering autonomy. 
Empirical research on patients’ perspectives and lived 
experiences offers valuable insights regarding designing 
and providing transparent and comprehensible implant-
related information.

The ethical literature also thematizes industry-spon-
sored research and physicians’ conflicts of interest in 
all implant areas. The existence of financial incentives 
regarding specific implant brands impacts prescriptions 
or maintenance, potentially undermining patient auton-
omy [120, 124–126]. However, this was not addressed in 
the empirical studies included in this review. Here, dis-
closure obligations and transparency on the part of the 

professionals could be valuable measures for patients to 
be in the know; this in turn requires patients’ ability to 
engage with and process the technological information 
on the different brands and choose accordingly—a matter 
that is worthy of further empirical research.

Furthermore, whenever the question arises as to 
whether patients are sufficiently capable of making deci-
sions and consenting autonomously, e.g. in case of psy-
chiatric patients [119], surrogate DM is a relevant ethical 
issue. Surrogate DM, “best interest” decisions and the 
child’s right to an open future are prominently discussed 
in the case of pediatric CI [8, 127–129], what distin-
guishes strongly the prelingual CI implantation of chil-
dren from postlingual implantation in general. Accounts 
on parental challenges when deciding on CI for their 
child were also addressed in this review revealing par-
ents’ distress and uncertainty. Further empirical research 
on surrogate DM may support the development of inter-
ventions to reduce parental stress in the course of DM, 
offer advice how to address the DM in conversations with 
their child in the future or support their child in identity 
building.

In view of the option of self-adjusting in electronic 
implantable devices it is questioned from an ethical 
standpoint whether or to what extent patients should 
have control over their devices [130]. The importance 
of assessing the patient’s or surrogate’s ability to remain 
responsible for the device is emphasized [119]. The anal-
ysis of the empirical research included in this review 
demonstrates that some implant users have difficulties to 
use the implanted device responsibly and autonomously, 
revealing the practical need to enable implant-wearers 
to autonomously manage their device in everyday life 
including an understanding of the device technology. 
Here, health literacy (HL) could prove to be a beneficial 
factor for device management. Technology-related HL 
[131], as a ‘dimension upgrade’ on established models of 
HL and specification of digital HL, could serve as a con-
temporary add-on to this concept [18].

Freedom
On the one hand the implant can extend the implant-
wearer’s freedom of action and autonomy, on the other 
hand, they depend on the proper functioning of the 
implant implying a loss of autonomy in case of techni-
cal implant failure. The technical dependency might also 
be intensified by concurrent psychological dependency 
[132]. This dimension of freedom related to implants is 
discussed predominantly in the context of neuropros-
theses or neural implants [132, 133]. Looking at the find-
ings of this review, these issues can also apply to a certain 
degree to non-electric implants such as CVI or GI. Per-
ceptions of increased independence and the implant’s 
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impact in lessening (or preventing impeding) limitations 
of the health condition were illustrated in the empirical 
literature in all implant areas. However, the implant itself 
was also reported to impose restrictions on the implant-
wearer’s life. Furthermore, our results on CVIs indicate 
that the actual impact of the implant was difficult to 
assess or differed from expectations since comorbidi-
ties remained after implantation. Tying in with informed 
DM, this illustrates the importance of ensuring that 
patients have realistic expectations (e.g., regarding medi-
cation regiment, valve noise, post-implant comorbidities) 
implying corresponding demands on health professionals 
in consultation situations.

Identity
Other than the intended reversal of personality changes 
caused by a disease [133] the possibility and moral impli-
cations of implant-related personality or identity remain 
contested. This discussion is predominantly conducted 
in the context of neural implants or brain-machine-
interfaces (BMIs) [31, 119, 134–136], alongside debates 
on agency or free will [135, 137, 138]. On a more prac-
tical note, the possibility of identity changes elicited by 
medical interventions raises questions of appropriately 
obtaining informed consent [30]. When deciding to 
undergo the implantation, individuals may understand 
the possibility of identity changes, but cannot reasonably 
understand what feeling like a different person entails; 
highlighting the possibility of identity changes in dis-
cussions regarding the suitability of the implant for the 
individual is therefore essential [119]. However, the 
extent to which individuals were aware of the possibil-
ity of changes in identity or self-relation was not assessed 
in the empirical studies in this review. Further research 
on patients’ experiences could illuminate ways of inte-
grating the issue of identity in implant-related counsel-
ling. With regards to cultural identity, ethical debates 
[139–142] are embedded in contemplations on disability 
identity, the definition of “normal” bodies, also question-
ing the nature and significance of (minority) cultures [7, 
128], and touch on participation. In the case of CI, this 
applies especially to prelingually deaf children and their 
hearing or deaf parents who decide for or against a CI. 
Considering how Deaf people and hearing children of 
Deaf adults inhabit various in-between spaces, highlights 
the fluidity of cultural identities, deconstructing the 
notion of essentialist Deaf and hearing identities  [140]. 
The various dimensions and intersections of implant-
wearers’ cultural identity depicted in this review align 
with the concept of a fluid and complex cultural iden-
tity. Research efforts on cultural identity need to expand 
beyond CIs also to GIs and CVIs. The meaning of the 
implant in relation to the body and its impact on identity 

are discussed relating to issues of embodying technol-
ogy like cyborgs, fusion of body and machine, predomi-
nantly in the context of neural implants, neuroprostheses 
or BMI [135, 138, 139, 143, 144]. On a more individual 
level, the transition that occurs in learning to hear with a 
CI is contemplated as a “total disruption” and “complete 
re-worlding” (p. 307) [143]. The evidence of the implant’s 
transformational impact on implant-wearers’ lives and 
its effect on self-relation summarized in this review sup-
ports this, not only regarding CIs but also CVIs. Our 
results furthermore suggest difficulties of adjusting body 
image regarding the visibility of implant components 
or implant-related scars and the perception of living in 
a scarred or disturbed body. Still, more insight regard-
ing the meaning of implants in relation to body and 
identity is needed, further exploring implant-wearers’ 
experiences.  

Safety
The research landscape of implants is dominated by 
issues of patient safety in the sense of medical safety, 
efficacy and legal regulations [145–147]. Furthermore, 
the ethical duty of the physician in case safety concerns 
arise towards already implanted types of devices is elab-
orated [126]. Issues of remote accessibility or cyberse-
curity are addressed, also relating to privacy [119, 120, 
125, 148]. The awareness of implant-wearers of device-
related cybersecurity issues, however, was not addressed 
in the literature examined in this review. Our findings 
surround other notions of safety, namely the establish-
ment of safer living conditions through the implant and 
fears of implant failure. In view of the contribution of 
an implant to a safer living environment, implant-wear-
ers’ lived experiences illuminate the ethical relevance of 
implants in terms of safety, going beyond the often-elab-
orated medical efficacy or safety risks. Further empirical 
research on the relevance of cybersecurity in everyday 
life of CI-wearers is recommended.

Privacy
In general, experiences of privacy invasion or gained pri-
vacy are rarely covered in the research landscape, which 
focusses on privacy in the context of data protection of 
health information [149, 150] or security and privacy 
issues of implantable medical devices [132, 151, 152]. 
This threat to data privacy can be transferred to other 
implant (technology) that can assess and store health-
related data (e.g., CI). This ethical issue gets particularly 
controversial with respect to a medical-technical pro-
gress along with digital data-dominated markets [153, 
154]. With personal data being a digital currency in now-
adays economy, the need for strict protection of personal 
(heath) data amplifies. Since this was not addressed in 
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the empirical research included in this review, the extent 
of implant-wearers’ awareness on these issues remains 
unclear. A privacy-relevant subject that was addressed 
in this review, however, is the visibility (CI) or acoustic 
notability (CVI) of implants, disclosing private informa-
tion regarding the health condition. With prejudices and 
stigma being central issues in health-related discourses, 
these aspects need to be considered as contributing fac-
tors to the role of privacy in implant care.

Participation
Against the background of social norms of a hearing, see-
ing and functioning body, implants can strongly influ-
ence participation. One participation-related ethical 
issue addressed in this review regarding CIs is potential 
discrimination of non-hearing community members by 
valuing functional hearing as a defining cornerstone for 
‘good life’ and thereby disregarding the facets of a plural-
istic society [126]. Emphasizing implantation as a gold 
standard concerning social “functioning” and inclusion 
inevitably indicates the potential of social exclusion in 
implant care. In the example of persons with hearing loss, 
medical efforts mostly direct to aural communication 
only, disintegrating persons without implants. This hin-
ders alternative inclusion efforts like teaching and learn-
ing/wanting to learn sign language [155], thereby further 
consolidating the normativity of conventional medi-
cine. Furthermore, our findings showed that whereas CI 
and CVI facilitated social participation in the sense of 
removing barriers such as physical symptoms or com-
munication difficulties, maintaining eyesight by means 
of GIs was perceived to be essential to engage in the 
world. Here, GIs present an opportunity to prevent visual 
impairment, which otherwise can jeopardize participa-
tion [156–158]. Aligning with our findings, CVIs enable 
implant-wearers to fulfill social roles and feel like a use-
ful part of the community [18]. Social participation has 
been studied both empirically and theoretically in CIs; in 
CVIs and GIs however, there is a lack of research in this 
respect.

Justice
In terms of justice, patient experiences concerning 
facilitators and barriers in accessing healthcare were 
addressed in this review. Cost and expenses were pointed 
out across all three implant areas. Travel burden or 
institutional discrimination were also factors jeopard-
izing equitable access. This aligns with research show-
ing racial/ethnic and insurance disparities in pediatric 
cochlear implantation [159]. Health disparities are also 
discussed regarding GI among people of African descent 
[99]; Moreover, prescription of eye drops considering 
cost–benefit ratios was subject to geopolitical disparities 

[160]. Geographical injustice in medical device distri-
bution or healthcare infrastructure implies an unequal 
access for respective ethnicities. There are endeavors to 
reuse medical implants to cover care demands in low- or 
middle-income countries; however, they are accompa-
nied by ethical issues, e.g., when it comes to inequalities 
in state of the art of technologies. An already used device 
that is reused may not meet care standards in wealthier 
countries but is supposed to be ‘good enough’ for devel-
oping countries [161]. In this review, ethical issues are 
revealed that are emphasized by previous research. We 
strongly encourage further research in this regard includ-
ing possible cultural differences in perception on, assess-
ment of and attitudes towards implantable technology.

Sustainability
Sustainability in implant care relates to (1) long-term 
treatment success (avoidance of reimplantation) entailing 
continuous access to healthcare services or implement-
ing implant-related technological innovations, as well as 
(2) sustainable manufacturing of medical implants (e.g., 
ecological footprint, durability of implants). Sustainabil-
ity is especially important for pediatric implantation, as 
these individuals often need to be able to sustain their 
CI for the rest of their lives, being dependent on long-
term access as well as affordability of care. These consid-
erations were reflected in the empirical research on CIs 
included in the review. At the system level, there were 
uncertainties regarding the long-term supply of tech-
nological equipment. Ultimately, however, confidence 
was placed in technological development. Continuous 
access to healthcare is intertwined with justice and also 
touches upon signclinical and financial sustainability of 
implant programs [162]. Environmental sustainability of 
implants is highly debated within the field of organ tissue 
and biomaterial implants [163, 164] and technological 
advancements and developments offer the opportunity 
to increase the sustainability of implants in various fields 
[165–169]. Such advancements reveal the need to reflect 
upon ethical questions of progress in technological 
implant development, e.g. how to proceed when higher 
performing implants indicate the replacement of an older 
device [125]. Patients’ perspectives regarding ecological 
considerations were not addressed in the included arti-
cles of this review. However, assessing and integrating 
patient perspectives in implant development might allow 
for insights in how to sustainably implement innovative 
implant technologies.

General
The use, definition and operationalization of ethical val-
ues and terms in the reviewed research were often vague 
and unclear. Terms like independence, autonomy or 
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freedom were often not clearly differentiated, at times 
aggravating the distinct relation of extracted data to an 
ethical value. This might be due to a missing orientation 
framework for research on ethical values in the context of 
lived experiences, conceptual difficulties, and limitations 
in the ethics expertise of researchers in this field. Fur-
thermore, the amount of literature found in the respec-
tive implant areas differed significantly. Articles referring 
to CI accounted for a vast majority of results whereas 
hardly any relevant articles regarding ethically relevant 
cultural and psychosocial aspects of GI could be found. 
Also, the amount of relevant empirical literature address-
ing passive CVI was lower than for CI.

This imbalance may root in: (1) the visibility and 
noticeability of the implant, whereby CIs are much more 
visible than GI and CVI; (2) range of treatment alterna-
tives, whereby CI and GI are possible but not ultimate 
treatment options, unlike CVI which can be lifesaving; (3) 
aspects of pediatric CI treatment such as surrogate DM, 
implant-related impact on functional and social develop-
ment; (4) the cultural meaning and complexity of CI.

Implications
Implications for individual care and healthcare programs
The entire care process surrounding implants should be 
considered, from (1) decision-making to (2) implantation 
to (3) subsequent rehabilitation as well as (4) long-term 
maintenance. Ethical aspects must be operationalized 
individually and systemically. This may include, e.g., psy-
chological care, culturally sensitive counselling, and tech-
nological training and follow-up care. Such an approach 
prerequisites that research is increasingly integrated into 
everyday care. It is moreover required that implant-recip-
ients, their significant others, professionals from different 
occupational fields, and organized groups, e.g., self-help 
groups, are sensitized and educated on ethical issues. 
Professionals are encouraged to reflect on their own ethi-
cal values and internalized norms, especially regarding 
bodily functioning, disability and physical integrity, and 
to what extent these may affect their recommendations, 
counselling or the course of treatment. More guidelines, 
interventions or trainings (e.g. eLearning-modules on the 
subject of implant ethics [170]), should be developed for 
both affected persons and professionals to address these 
issues and to provide guidance on how to deal with the 
individual situation in care and everyday life.

Regarding the technology we suggest implement-
ing an ethics-by-design approach [171]. This approach 
considers ethical values throughout the entire process 
of technology development and deployment. The aim 
of ethics-by-design is to acknowledge ethical implica-
tions and eliminate or reduce potential problems already 
when designing a product. Adequate training for implant 

engineers as well as interdisciplinary teams including 
ethical expertise is recommended.

Implications for future research
Ethical aspects explicitly named as such have not yet 
been investigated extensively in the field of implant 
care. Although the field of CIs has been by far the most 
researched in this respect, all three implant areas are 
underrepresented regarding empirical research focusing 
on patient perspectives relating to ethical values; often-
used generic measurements may not adequately reflect 
the individual lifeworld of an implant-wearer, potentially 
being unsuitable for in-depth research of ethical issues 
from a patient viewpoint. Alternatively, qualitative meth-
ods (e.g., group discussions, observations of counselling 
situations, diary studies) can help to capture first-hand 
experiences and perspectives of implant-wearers regard-
ing ethical values.

Furthermore, there is a need for research with respect 
to awareness of ethical relevance regarding different 
influential factors in implant care, e.g., systemic circum-
stances, that may promote or hinder equity of access to 
implant care or ongoing maintenance. Research on these 
issues is also embedded in an overarching discourse on 
ableism, including normative convictions regarding 
bodily function, reinforced by increasing technological 
opportunities. Again, incorporating a patient’s point of 
view by specifically directed qualitative and participatory 
research can improve understanding of systemic issues 
in this context. There should be more empirical research 
in the field of patient-centered implant care, specifically 
investigating ethical dimensions, values and principles 
that are connected to patients’ concerns.

In total, these prospects can contribute to a successive 
uncovering and mapping of ethical aspects in implant 
care with the aim of integrating them in implant develop-
ment and care guidelines.

Strengths and limitations
Both data selection and data extraction were super-
vised and cross-checked by at least three researchers, 
in duplicate, and independently, allowing for internal 
validation of the proceedings. In addition, the search 
algorithm was gradually tested and refined and ulti-
mately applied to several databases, resulting in a high 
degree of saturation of the relevant literature. Not lim-
iting the search to a certain empirical study design ena-
bled the coverage of a variety of research in this review. 
The extensiveness and actuality of the findings was 
maintained and enhanced by an update search. To the 
best of our knowledge, this is the first review of ethi-
cally relevant psychosocial and cultural aspects of CI, 
GI and CVI.
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Considering the lack of an ethical framework and con-
sensus of definitions regarding ethical principles and val-
ues in empirical research, it is conceivable that, although 
the search algorithm was very comprehensive, relevant 
articles not applying the exact ethical keywords used in 
this review were not captured. Since the included stud-
ies had hardly any explicit definitions or explanations of 
ethical principles and values, a minimal level of interpre-
tation was required, potentially leading to an inadequate 
recognition of some text passages. To counteract this 
potential bias, careful data extraction was carried out by 
strictly adhering to introduced definitions and keywords 
during the selection and assignment of relevant results to 
ethical principles.

Since our aim was to focus specifically on empirical 
research, a presentation of the thorough analysis of theo-
retical literature may have fallen short. Furthermore, the 
broad scope of research including implant wearers’ expe-
riences with three very different types of implants led to 
limitations in presenting in depth and highly differenti-
ated comparisons and analysis within the single implant 
field.

Conclusion
Ethical aspects play an important role both in implant 
development and care as well as in individuals’ everyday 
life and experiences. However, there is too little empiri-
cal research on central ethical values (autonomy, free-
dom, identity, participation, safety, privacy, justice, and 
sustainability) for wearers of CI, GI and CVI. Further-
more, there is a great imbalance in the consideration of 
ethical aspects in the implant-wearer’s lifeworld, not only 
between different kinds of implants, but also regarding 
the extent to which different ethical values are addressed. 
Besides patient autonomy and justice in terms of equi-
table access and non-discrimination, ethical values such 
as social participation and the implant-wearer’s identity, 
e.g., regarding the fulfilment of social norms of having a 
hearing, seeing or functioning body played a major role. 
There was little to no empirical information on privacy, 
safety and sustainability issues from an implant-wearer’s 
standpoint. Integrating patients’ perspectives and lived 
experiences can inform individual healthcare, health-
care programs and future research. Patient-centered 
approaches could benefit from an explicit and transpar-
ent ethical framework. Eventually, this requires creating 
awareness for cultural and identity-related issues, on the 
side of patients as well as healthcare professionals and 
implant engineers. Additionally, (technology-related) 
individual and organizational HL is needed to empower 
patients and strengthen their autonomy. Sustainability in 
implant care needs to be given more consideration since 
the implant affects an individual’s whole lifespan.
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