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Agner and Braun 2018; Morley and Floridi 2020), and easy 
to create false expectations with (Nordgren 2013).

In this article, we problematise the mobilisation of this 
concept in the new context of self-testing apps. These 
mHealth apps are an emerging technology that allow smart-
phone and tablet users to test themselves for medical con-
ditions. Such apps have become increasingly popular (see 
e.g. Charalambous et al. 2020), may be increasingly nor-
malised due to the Covid-19 pandemic, and are expected 
to gain even more relevance in the near future (Kearns et 
al. 2010; Millenson et al. 2018). Most importantly, they are 
often advertised with the term empowerment, e.g.:

Introduction

The term empowerment has gained new traction in health-
care and public health through the expansion of mobile 
health (mHealth), where promises of empowerment are fre-
quently used to sell mHealth apps. Empowerment, with its 
roots in political movements and its application in a wide 
range of contexts, e.g. law, academia, politics, and business 
(Gibson 1991), is difficult to define (Tengland 2007, 2008; 
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Abstract
Empowerment, an already central concept in public health, has gained additional relevance through the expansion of 
mobile health (mHealth). Especially direct-to-consumer self-testing app companies mobilise the term to advertise their 
products, which allow users to self-test for various medical conditions independent of healthcare professionals. This article 
first demonstrates the absence of empowerment conceptualisations in the context of self-testing apps by engaging with 
empowerment literature. It then contrasts the service these apps provide with two widely cited empowerment definitions 
by the WHO, which describe the term as a process that, broadly, leads to knowledge and control of health decisions. 
We conclude that self-testing apps can only partly empower their users, as they, we argue, do not provide the type of 
knowledge and control the WHO definitions describe. More importantly, we observe that this shortcoming stems from 
the fact that in the literature on mHealth and in self-testing marketing, empowerment is understood as a goal rather than 
a process. This characterises a shift in the meaning of empowerment in the context of self-testing and mHealth, one that 
reveals a lack of awareness for relational and contextual factors that contribute to empowerment. We argue that returning 
to a process-understanding of empowerment helps to identify these apps’ deficits, and we conclude the article by briefly 
suggesting several strategies to increase self-testing apps’ empowerment function.
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	● SkinVision,1 skin cancer: ‘Empower yourself. Check 
for skin cancer today’ and ‘Empower and control your 
health’

	● BrainTest,2 mild cognitive impairment: ‘a simple, at-
home cognitive screening service that can empower and 
educate’

	● Mind Diagnostics,3 mental health conditions: e.g. ‘The 
hope is that this test will help empower you to get the 
help you need for your addiction’

	● Mimi Hearing Test,4 hearing impairments: ‘a simple 
goal: to empower you to hear as well as possible’

Promises of empowerment have received analytic attention 
in the context of general mHealth, but we assert that self-
testing apps take a special place in the mHealth landscape. 
They deliver information neither irrespective of a diagnosis 
(like fitness or diet apps) nor to already diagnosed people 
(like disease management or treatment apps). Rather, they 
provide an indication (not an official diagnosis5) of having 
a disease, which, according to the advertisements, can allay 
worry (in case of a negative result) or result in a recom-
mendation to see a doctor (in case of a positive result). If 
users test positively, this knowledge will, or so is the idea, 
lead to an earlier diagnosis (Rat et al. 2018), which might 
enable lifestyle changes, prevent disease development, or 
make treatment more effective (Kearns et al. 2010). Hence, 
the empowering potential of self-testing apps might lie in 
the provision of information previously reserved for a pro-
fessional healthcare context, which may inform health deci-
sions. It has also been argued that self-testing apps, like 
mHealth apps, can empower ‘vulnerable and underserved’ 
communities that do not have access to affordable health-
care (Mechael 2009; Cvrkel 2018). On the other hand, the 
potential of mHealth apps to empower their users has been 
questioned with regards to their scientific accuracy (Chara-
lambous et al. 2020; Chan et al. 2021), the shift of respon-
sibilities to individuals (Lupton 2013a; Lupton and Jutel 
2015), and the paternalism inherent in health promotion 
(Morley and Floridi 2020).

Our first aim is to analyse to what extent self-testing 
apps can empower their users. For this analysis, we first 
approach the variety of empowerment definitions by cate-
gorising literature on empowerment in three levels: (a) gen-
eral healthcare, (b) mHealth and (c) self-testing (Sect.  2). 
In doing so, we do not repeat earlier efforts to create clarity 
within the conceptualization of empowerment (e.g. Starkey 

1  https://www.skinvision.com.
2  https://braintest.com.
3  https://www.mind-diagnostics.org/get-the-app.
4  https://mimi.health/hearing-test-apps.
5   See for example the disclaimers by SkinVision https://www.skinvi-
sion.com/terms/ and BrainTest https://braintest.com/terms/.

2003; Tengland 2007, 2008; Fumagalli et al. 2015; Agner 
and Braun 2018) but notice how, despite varying defining 
attributes (Holmström and Röing 2010), certain elements, 
namely knowledge and control, are repeated throughout 
these different levels.

These elements are also prominent in two paradigmatic, 
general, and often cited definitions by the World Health 
Organization (WHO), which we use as the basis for our 
analysis in Sect.  3. Together, these definitions understand 
empowerment as a process in which patients are given the 
knowledge and skills to gain greater control over deci-
sions and actions affecting their health in an environment 
sensitive to community and cultural differences (World 
Health Organization 2009, 2021). We contrast the control 
and knowledge described by the WHO definitions with the 
self-testing apps’ function and demonstrate how self-testing 
apps may only partly facilitate such control and knowledge.

This analysis enables us to pursue our second aim, which 
is to problematize a shift in the meaning of empowerment 
in the context of self-testing and mHealth. This shift, we 
observe, replaces process-oriented formulations (as found 
in the WHO definitions) with more goal-oriented formu-
lations which are present in self-testing app literature and 
advertisements. In Sect. 4, we argue that the goal-oriented 
formulations reveal a lack of awareness for relational and 
environmental factors that are present in process-oriented 
formulations. Such factors, which we believe public 
health and mHealth scholars should be aware of, deter-
mine whether self-testing app users can make meaningful, 
informed health decisions, and, ultimately, the empower-
ment potential of self-testing apps. We argue that literature 
and communication around self-testing apps should return 
to a process-oriented perspective as is prominent in general 
health empowerment literature. Lastly, we provide several 
suggestions for how the relational and contextual factors 
highlighted by a process-oriented version of empowerment 
could be considered in self-testing apps, and how this could 
make them more empowering.

(Mobile) health empowerment

This section demonstrates how the concepts of knowledge 
and control are interwoven in the debate on empowerment 
on three levels: health/ patient empowerment in general, 
digital and mHealth empowerment, and self-testing app 
empowerment.

Health/ patient empowerment

The concept of health empowerment has been a topic of 
discussion since the 1970s (Lupton 2013a) and gained 
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popularity in the 1990s (e.g. Funnell et al. 1991; Gibson 
1991; Skelton 1994; Feste and Anderson 1995). Scholarship 
on health empowerment traditionally focuses on the politi-
cal dimension of power relations in healthcare, which have 
been described as disadvantageous particularly for patients 
(e.g., Roberts 1999). Health empowerment is then predomi-
nantly understood as patient empowerment, which means 
that it foregrounds a power shift from healthcare profession-
als and systems to patients. This process is captured by a 
widely cited WHO definition (henceforth WHO 1):

WHO 1: Patient empowerment is a process in which 
patients understand their role, are given the knowledge 
and skills by their health-care provider to perform a 
task in an environment that recognizes community 
and cultural differences and encourages patient par-
ticipation (World Health Organization 2009).

In line with the notion of a power shift, this definition identi-
fies the healthcare provider as the party in power, who then 
provides the ‘knowledge and skills’ to the patients. In other 
words: ‘What needs to happen [for empowerment] is for 
doctors to come down off their pedestal and for patients to 
get up off their knees’ (World Health Organization 2012). 
As the second part of this quote indicates, this process of 
empowerment being ‘given’ to patients is only part of it; 
patients also take the role to proactively ‘get up off their 
knees’.

In the literature, descriptions of this more active patient 
role often repeat the ‘knowledge and skills’ from WHO 1, 
e.g.: ‘Patients are empowered when they have knowledge, 
skills, attitudes, and self-awareness necessary to influence 
their own behavior and that of others in order to improve 
the quality of their lives’ (Funnell et al. 1991, p. 38). Knowl-
edge and skills are also strongly connected to the idea of 
‘expert patients’, who can work in partnership with health-
care professionals (Shaw and Baker 2004, p. 723): ‘Expert 
patients […] are those who can manage their own illnesses 
and conditions by developing knowledge relevant to main-
taining health and countering illness’ (Fox et al. 2005, p. 
1299).

As the quotes above already suggest, literature on the 
empowered patient engages many more concepts than 
knowledge and skills, e.g. responsibility, autonomy, atti-
tudes, and experience. Patients are enabled and expected 
to ‘define their goals, take responsibility for their medical 
treatment and increase their autonomy’ (Feste and Anderson 
1995; cited in Varekamp et al. 2009, p. 399). It has been 
argued that such ‘patient participation’ (WHO 1) leads to 
better health outcomes (Roberts 1999, p. 87; Lu et al. 2018; 
McCarron et al. 2021; Hickmann et al. 2022). However, 
increased autonomy and setting goals do not mean that 

patients do everything by themselves: patient participa-
tion means that these shared activities are accompanied by 
healthcare professionals (Roberts 1999), within a facilitat-
ing environment.

During such collaborative decision-making, patients 
will decide differently due to their personal circumstances. 
This awareness of situated differences is also reflected in 
WHO 1, which stresses an ‘environment that recognizes 
community and cultural differences’. Such differences may 
play a role in how much empowerment can be achieved, 
as ‘empowerment efforts must be customised to different 
patient groups. In some circumstances, empowerment may 
provide greater benefit to those who are well-educated and 
better off’ (Angelmar and Berman 2007). This quote empha-
sises that patients are not equally ‘non-empowered’ to begin 
with and that care must be taken to not further enhance the 
power differences between patients who are well-educated 
and socio-economically privileged, i.e. are more likely to 
have ‘knowledge and skills’, and those patients who are less 
so.

Digital and mHealth empowerment

In mHealth literature, we observe a different focus in the use 
of the term empowerment. Some literature still focuses on 
patient empowerment (Lucivero and Jongsma 2018; Faiola 
et al. 2019), as some mHealth technologies are introduced 
in a clinical setting. Notably though, mHealth empower-
ment can be detached from such a care context, as the app 
users are not necessarily patients (yet). As mentioned in 
the introduction, a big part of mHealth apps is directed at 
people who do not have a diagnosis and consult their apps 
for fitness programmes, diet advice, or self-tracking. This 
target group puts many mHealth apps in the realm of health 
promotion, where empowerment has been defined in the 
influential WHO health promotion glossary since 1998 
(hereafter WHO 2):

WHO 2: In health promotion, empowerment is a pro-
cess through which people gain greater control over 
decisions and actions affecting their health (World 
Health Organization 2021).

Although it shares the characterization of a process, this 
definition differs from WHO 1 in interesting ways. First, 
the source of empowerment is not the healthcare provider 
(as in WHO 1); it remains unclear, and it is not specified 
how people can ‘gain’ control over decisions and actions. 
The focus lies less on a power shift from healthcare pro-
fessionals to users but more on the idea that, in line with 
a self-testing advertisement mentioned in the introduction 
(‘Empower yourself!’, ‘Control your health!’), mHealth 
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home. No appointment needed’ (BrainTest). Especially peo-
ple who are worried about conditions that carry a stigma 
might appreciate this discretion. This lowers the threshold 
for testing and may give more control over further health 
decisions and actions (WHO 2).

A different way to understand self-testing apps as 
empowering stems from their use in cooperation with the 
healthcare system. Returning to the idea of a power shift 
(WHO 1), self-testing apps could provide concerned users 
with more grounds to consult their doctor. Bringing a posi-
tive test result might make them feel more confident about 
voicing their concerns than showing up ‘empty-handed’. 
In this case, the test is a way for the patient to ‘get up off 
their knees’ in a shared decision-making process with their 
healthcare professional.

Empowerment through knowledge and 
control?

In this section we explore to what extent the elements of 
knowledge and control can be achieved in self-testing apps.

Empowerment and knowledge

If empowerment involves acquiring ‘knowledge and skills’ 
that can be utilised to ‘perform a task’ (WHO 1), then, in 
order to be empowering, self-testing apps need to provide 
that kind of knowledge to their users. In this section, we 
show that receiving ‘diagnostic’ information does not nec-
essarily result in such knowledge.

The difference between information and knowledge is 
well-discussed in information systems literature (e.g. Bas-
karada and Koronios 2013). Information is described as 
‘data that have been shaped into a form that is meaningful 
and useful to human beings’ (Laudon and Laudon 2006, p. 
13; cited in Baskarada and Koronios 2013). Knowledge, on 
the other hand, is described as ‘the combination of data and 
information, to which is added expert opinion, skills, and 
experience, to result in a valuable asset which can be used to 
aid decision making’ (Chaffey and Wood 2005, p. 223, cited 
in Baskarada and Koronius 2013). Knowledge is thus a pro-
cessed and organised ‘next step’ of information. The dif-
ference between information and knowledge is functional: 
while the former is contained in descriptions, the latter is 
conveyed by instructions and answers to how-to questions 
(Ackoff 1999). Such instructions, or decision-making aids, 
are what WHO 1 seems to allude to in its demand for the 
‘knowledge and skills […] to perform a task’.

Self-testing apps undoubtedly provide their users with 
information in the form of a test result. They usually pro-
vide a numerical score that is linked to an indication or just 

apps may allow users to empower themselves - to ‘get up 
off their knees’ (World Health Organization 2012). They 
would do so by providing their users with an unprecedented 
amount of health information and encouraging them to 
manage their health proactively (Morley and Floridi 2020). 
This line of reasoning has also been followed in the context 
of other mHealth apps directed at diagnosed patients, which 
help with tracking symptoms or following treatment plans 
(‘Take control over your disease and health’,6 ‘It’s YOUR 
Health. Take Control’7). Through the availability of infor-
mation, users would be empowered to make rational and 
reasoned decisions about what to do next (Lupton 2013a, 
cited in Morley and Floridi 2020, p. 1162). As a result, they 
should have more control over their health (Lupton 2013b, 
p. 260).

Control also plays a role in a second difference between 
WHO 1 and WHO 2. The emphasis no longer lies on knowl-
edge and skills but on control over decisions and actions. An 
increased control over decisions has also been formulated 
as an increase in autonomy (Schmietow and Marckmann 
2019) or as gaining mastery of one’s own health and life 
(Tengland 2007, p. 201; Nordgren 2013, p. 259). These con-
cepts may be connected, but it is not clear how the informa-
tion provided by the apps may lead to knowledge, and how 
exactly such knowledge leads to control and empowerment 
(Morley and Floridi 2020).

Self-testing app empowerment

Although empowerment is a frequently recurring concept in 
the rhetoric of self-testing apps, scholarship on empower-
ment in this context is scarce. Since self-testing apps are 
part of the mHealth realm, they do share potentially empow-
ering features with mHealth apps in general: self-testing 
apps may empower their users with information and active 
health management (Morley and Floridi 2020), and benefit 
‘vulnerable and underserved populations’ (Cvrkel 2018).

In addition to what other mHealth apps offer, self-test-
ing apps provide a particular kind of information, namely 
information about one’s current health status. Such ‘diag-
nostic’ information was previously only obtainable through 
professional healthcare and may carry profound meaning 
for a user’s self-understanding and future. In this sense, 
self-testing apps may provide information necessary for the 
‘knowledge and skills’ mentioned in WHO 1.

Second, users have control over the way they receive 
this diagnostic information, i.e. where, when, and in whose 
presence, which has also been put forward by app provid-
ers’ advertisements: ‘Taken from the comfort of your own 

6   Happi app, https://happiapp.nl.
7   Vilua app, https://vilua.com.
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stems from the fact that many available mHealth apps, includ-
ing those for self-testing, are of questionable scientific quality 
(de la Vega and Miró 2014; Charalambous et al. 2020). Even 
if self-testing apps have been scientifically validated, they can-
not avoid false positive and false negative results. Users and 
patients may not be in a position to appraise the scientific value 
of test results, which creates uncertainties as well as the need 
for contextualization.

Uncertainties may be less problematic for the ‘expert 
patients’ mentioned in Sect. 2, who already have expertise 
and knowledge at their command, but they are very much 
present for self-testing app users, who, in the absence of a 
diagnosis, are less likely to have the same resources. These 
uncertainties make it difficult to decide what to do next, or 
in other words, to develop the answers to ‘how-to’ questions 
that characterise knowledge in the sense of WHO 1.

Although self-tests are independently accessible and easy 
to take, they require contextualization or explanation, often 
from healthcare professionals or family. It is not a given 
that patients or users can independently utilise information 
to generate empowering knowledge, i.e., actionable knowl-
edge that will help to meaningfully engage with a healthcare 
professional, nor the patient skills required to act on this 
knowledge and take on an active role.

In sum, receiving a test result can be a first step towards 
the development of this kind of knowledge. However, nei-
ther the act of taking a self-test, nor the bringing of a self-
test result to a doctor, is necessarily equivalent to taking on 
the role of the knowledgeable patient who actively cooper-
ates in decision-making.

Empowerment and control

As explained in the second section, the mHealth discourse 
often links knowledge to an idea of control (Lupton 2013b). 
The following section examines to what extent self-testing 
apps can provide control as described in WHO 2.

As discussed before, self-testing apps provide control over 
the circumstances in which the test is performed. Deciding 
and acting upon the questions if, when, and where to take 
the test could be interpreted as ‘decisions and actions affect-
ing health’ (WHO 2), and having control over said decisions 
and actions may be, following WHO 2, considered empow-
ering. In this sense, we agree that self-testing apps empower 
their users to take the test in the circumstances they prefer. 
The apps might also go beyond the test itself insofar as they, 
as mentioned in Sect. 2, help users gain the confidence to 
bring their concerns to a healthcare professional. It also may 
motivate users to make ‘better’ health decisions. However it 
is important to note that control over the decision to take the 
test is not control over health or directly linked to a better 
health outcome.

a generic recommendation, e.g. to see a doctor or to repeat 
the test later, but not with other concrete advice. While such 
descriptive information means something (i.e. is not just 
data) and may be useful to the app user or others, it does not 
necessarily provide the actionable knowledge WHO 1 refers 
to in its definition.

This difference between information and knowledge 
becomes especially clear in the case of a positive test. A 
positive result, as information, may lead to an earlier diag-
nosis, which can leave more room for treatment options, and 
hence more opportunities for decision-making. Yet in the 
absence of ‘added expert opinion, skills, and experience’ 
(Chaffey and Wood 2005, p. 223, cited in Baskarada and 
Koronius 2013), it does not necessarily provide instructions 
or contextualization.8 On the contrary, a positive result cre-
ates many uncertainties about what to do. Could the test 
result be false positive? What does ‘indication’ mean? Do 
I really have a disease? Is it serious? What does this mean 
for my future? Is there anything that can be done about it? 
Whom should I talk to now? As Swallow summarises:

Paradoxically, the conditions of uncertainty in which 
early diagnosis is promoted produces, rather than 
sorts, a number of uncertainties, particularly around 
patient futures (Swallow 2016).

These uncertainties are especially grave because diagnostic 
information, albeit only in the form of an indication, is not 
experienced like any other piece of information; ‘the person 
is not a neutral spectator when receiving information like 
a health care diagnosis’ (Kearns et al. 2010, p. 206). For 
such non-‘neutral spectators’, a possible diagnosis entails a 
‘huge psychological dimension’ (Swallow 2016, p. 128) and 
the need to interpret and articulate the significance of such 
information (Kearns et al. 2010, p. 206). Even in the case of 
an indication, i.e. a less ‘final’ result, a new future, in which 
official diagnoses need to be obtained and decisions about 
therapies need to be made, could become reality.

With self-testing apps, such uncertainty about the future 
might be fuelled by conflicting impressions regarding the sta-
tus of the provided information. While advertisements stress 
the importance of the test, i.e., assign meaning to the result, 
their terms and conditions also show disclaimers that clarify 
that the app is not a medical product and does not provide 
medical information.9 A user’s uncertainty about the result also 

8   Some self-testing apps additionally explain the result in the form 
of a pre-recorded video. Although expert opinion has been part of 
making these videos, they are still generic and recorded without any 
knowledge about the patient themselves. Hence, they may help with 
contextualisation of what the score means, but not necessarily with 
what the score means for the user and for what to do next.

9   See for example the websites of SkinVision, BrainTest.

1 3

147



A. Kapeller, I. Loosman

controlled by macro forces over which the “user” has 
only very marginal or no control (Morley and Floridi 
2020, p. 1166).

A user’s difficulty in meeting the expectations stemming 
from empowerment narratives also points to important dif-
ferences regarding users’ different ‘starting points’. Not all 
users will be able to manage the responsibility to ‘control 
their health’ in the same way. Users are, so to speak, not 
equally ‘non-empowered’ before they start using these apps. 
As mentioned in Sect. 2, literature on the patient empower-
ment level has already observed that empowerment does not 
help patients equally, and that educated and socio-econom-
ically privileged users might benefit more from empow-
erment efforts. In the case of self-testing apps, handling 
information and responsibility may also require a certain 
level of ‘pre-existing empowerment’, e.g. a certain level of 
cognitive capacities (Egher and Wyatt 2016, p. 154), digital 
literacy, and health literacy (Kreps 2017), as well as mate-
rial means like access to a smartphone or tablet. Here again, 
the difference in expertise between expert patients and pre-
patient app users comes into play. When considering such 
individual and contextual conditions, it seems that although 
nobody can fully control their health, some can more than 
others. All users are dependent on the means available to 
them, especially the local healthcare system: Do users have 
(affordable) access to it? Will the doctor take the user and 
the test seriously? Does the healthcare system offer post-
diagnostic care? In this sense, self-testing apps might prom-
ise empowerment to users who do not have the means to 
empower themselves and who may ultimately be blamed for 
failing to do so.

Revisiting empowerment as a process: a 
strategy

Section 3 demonstrated that the goals of actionable knowl-
edge and control over health decisions can neither be 
attained by the individual user nor provided by the self-test-
ing app alone. While these shortcomings make self-testing 
apps less empowering than promised, they also point to an 
important implication in the meaning of empowerment. 
Self-testing apps seem to promise (and demand) an end 
result (‘Control your health!’), a state of ‘having knowl-
edge’ and ‘being in control’ through the test result. Such an 
envisioned state of an individual or group aligns with defi-
nitions of empowerment as a goal in contrast to a process 
(Tengland 2007, 2008; Nordgren 2013). While the WHO 
definitions formulated patient empowerment as a process, 
literature on mHealth and self-testing app rhetorics shifted 
towards presenting empowerment as a goal - some in the 

This missing link may not be problematic were not the 
control over test circumstances being misconstrued as con-
trol over health when testing apps are advertised (e.g. ‘Con-
trol your health’10). The advertisements suggest that health 
is something that can and should be controlled (see also 
Sharon 2017, p. 97). In this sense, self-testing apps

represent the vagaries of human embodiment as ame-
nable to control if sufficient vigilance and self-respon-
sibility are exercised on the part of lay people (Lupton 
and Jutel 2015, p. 132).

It is no coincidence that WHO 2 reads ‘control over health 
decisions’, not health itself. Although preventive measures 
are important, full control over health is impossible. This 
unrealistic idea has consequences for the users. First, it 
might manifest as an illusory sense of control, which, as has 
been argued, should not suffice for empowerment (Tengland 
2007, p. 201). Second, being in increased control over one’s 
health also signals increased responsibility over it (Harris, 
Wathen and Wyatt 2010, p. 223; Kearns et al. 2010). If you 
are (or feel like you are) in control, you are not only able to 
act, you (feel that you) are expected to (Kayser et al. 2019). 
In other words, more control may entail ‘increased obliga-
tions and expectations on individuals to take this active role, 
requiring increasing skills in terms of self-education’ (Nuff-
ield Council on Bioethics 2010).

Self-testing apps often encourage users to self-test regu-
larly, to stay informed, to stay in control. This continuous 
engagement with the apps is in the commercial interest of 
app companies and may lead to a dependency on the tech-
nology: If the technology is the way to become empowered 
and stay in control, it becomes indispensable. In this situ-
ation of continuous use, in which users are in a perpetual 
state of concern about their health, monitoring themselves 
for any changes, and experiencing a pressure to act, users 
might turn into ‘pre-patients’ (Egher and Wyatt 2016). 
While acknowledging technology’s potential to help with 
early diagnosis and treatment, experts worry that the 
increased availability of vast information could send ‘the 
“worried well” into hyperdrive’ by causing ‘unnecessary 
alarm’ (Royal College of Surgeons of England 2018). The 
combination of overwhelming information and high expec-
tations has been criticised as unhelpful (Angelmar and Ber-
man 2007, p. 155; Lupton 2013a, p. 397), as it sets people 
up for failure and may ultimately result in blame. This ‘cor-
relative vice’ of empowerment narratives

can feel like an elaborate mechanism for victim-
blaming that denies the fact that much of health is 

10   Skinvision app, https://www.skinvision.com.
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Returning to process considerations of empowerment in 
the context of self-testing apps can yield several strategies 
to make these apps more empowering. First, the need for 
actionable knowledge points to the importance of providing 
users, as well as others in their social circle, with additional 
resources to interpret and act upon their test results. In line 
with what some self-testing apps have begun to offer, these 
could be video materials with guidance on how to under-
stand what a test outcome means, forums to discuss experi-
ences with others, or materials on ways to support someone 
who receives a test result. Similarly, users could be sup-
ported in their ‘next steps’: Which healthcare professional 
are located in their region? If avoiding stigma is important 
to the user, which healthcare professionals are sympathetic 
to that concern? If none are nearby, what alternatives are 
available? Which doctors offer video consultations?

A second strategy could be to promote education and sup-
port for care providers rather than users. What do healthcare 
professionals need to know about self-testing technologies, 
in order to adequately respond to patients who contact them 
about their results? What do healthcare professionals need 
to adequately value the outcome of a self-testing app? How 
do we include healthcare professionals in the development 
of these technologies?

Finally, we suggest extending the possibility of participa-
tion in decision-making from the clinical interaction to the 
development of health technologies, i.e. users receiving the 
opportunity to collaborate on the development of self-test-
ing apps. With a process-oriented form of empowerment, it 
would be considered empowering if users had a seat at the 
table during the development process and, therefore, were 
empowered to not just make health decisions, but design 
the very possibilities for making health-decisions through 
the app. Such participation would also ensure that self-test-
ing apps best facilitate what later users need to acquire the 
knowledge and skills central to the empowerment process. 
In sum, it would give users the chance to be active decision-
makers instead of “passive targets” of health technologies 
(Lupton 2013b).

The strategies presented here are not exhaustive but 
may provide app developers and public health experts with 
directions to ensure that self-testing apps are as empowering 
as possible.

Conclusion

As self-testing apps offer potentially significant outcomes 
to their users, it is important to address their empower-
ment promises. This new and emerging technology is pre-
sented with the intuitively attractive goal of facilitating 
an empowered role for its users. However, what exactly 

form of knowledge and control, some as empowerment as a 
goal in itself. It is this shift from process to goal that entails 
the apps’ shortcomings: in the former case, knowledge and 
control are not fully attainable by the app user and in the lat-
ter case, empowerment is mobilised as a positively conno-
tated marketing trope, while its benefits to the user remain 
unclear (Segers and Mertes 2022, p. 852).

In this section, we argue that a process-understanding 
of empowerment should guide the conceptualization of 
empowerment in the context of self-testing apps. Many 
authors have written about empowerment as a process (Gib-
son 1991; Rissel 1994; Rodwell 1996; Kabeer 1999; Kay-
ser et al. 2019). Defined as such, empowerment refers to 
the means required to attain the goals sought, which ‘has 
to do with the means of working toward health, empower-
ment and quality of life’ (Tengland 2013, p. 143). Two of 
such means have been formulated within the health empow-
erment definitions described in Sect.  2, namely (1) coop-
eration between user/patient and healthcare professionals or 
other professional expertise, and (2) consideration of indi-
vidual circumstances of the user/patient when setting goals.

These means are especially valuable for tackling the 
shortcomings of self-testing apps we identified in Sect. 3. 
The first one, cooperation with healthcare professionals, 
points to the expertise and skills necessary to contextualise 
and operationalise the information provided by the app – or, 
in other words, to turn information into knowledge. High-
lighting a collaborative process relieves users of unrealistic 
expectations to achieve health goals by themselves, or to 
be in control of their health altogether. Hence, a process-
oriented understanding of empowerment underscores the 
importance of cooperation and, more widely, the doctor-
patient relationship, which allows for patients to receive and 
discuss the contextualised knowledge and control that can 
be considered empowering. Understanding empowerment 
as a process, in this way, also creates room for discussing 
the effects of self-testing apps on the doctor-patient rela-
tionship (for such a discussion, see e.g. Segers and Mertes 
2022), which, in an empowerment-as-goal formulation, 
might be overlooked.

Second, considering a user’s individual circumstances 
would mean supporting many different end users, with 
various levels of ‘pre-empowerment’, as well as different 
intended uses they may have for the apps. Users may not 
aspire to have ‘control over health’ but may be looking for 
a way to approach their healthcare professional in a more 
informed manner. In a similar vein, they may be looking 
for a way to feel like they are ‘doing something’ to be more 
involved in their own health, or to open up a dialogue with 
loved ones about a condition they experience but struggle 
to describe.
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empowerment (Tengland 2007, p. 201) but such qualita-
tive future research could benefit the debate by potentially 
describing new, unexpected ways and criteria to be empow-
ered. Hence, additional research is needed to increase our 
understanding of empowerment in the context of self-test-
ing apps. What do users experience as empowering features 
of self-testing apps, for example? What do they need? And 
why do they need an app for that? Such research is beyond 
the scope of this article. We hope, however, that the consid-
erations presented here and the demonstrated importance of 
procedural elements can provide a first direction in pursuing 
such efforts.

Funding  This work was supported by the Swedish Research Coun-
cil under Grant 2016-0078 (project A Feminist Approach to Medical 
Screening); and the Dutch Organisation for Scientific Research – Re-
sponsible Innovation (NWO-MVI) under Grant 100–23–616 (project 
Mobile Support Systems for Behaviour Change). Open access funding 
provided by Linköping University.

Statements and declarations

Competing interests  No competing interests to declare.

Open Access  This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Ackoff, R.L. 1999. Ackoff’s best: his classic writings on management. 
New York: Wiley.

Agner, J., and K. L. Braun. 2018. ‘Patient empowerment: A critique 
of individualism and systematic review of patient perspectives’, 
Patient Education and Counseling, 101(12), pp.  2054–2064. 
Available at: https://doi.org/10.1016/j.pec.2018.07.026.

Angelmar, R., and P. C. Berman. 2007. ‘Patient empowerment and effi-
cient health outcomes’, in Financing Sustainable Healthcare in 
Europe: New Approaches for New Outcomes. Luxembourg.

Baskarada, S. and Koronios, A. 2013. ‘Data, Information, Knowledge, 
Wisdom (DIKW): A Semiotic Theoretical and Empirical Explo-
ration of the Hierarchy and its Quality Dimension’, Australasian 
Journal of Information Systems, 18(1). Available at: https://doi.
org/10.3127/ajis.v18i1.748.

Chaffey, D. and Wood, S. 2005. Business information management: 
improving performance using information systems. Harlow, Eng-
land: Financial Times/Prentice Hall.

Chan, J. Y., et al. 2021. ‘Diagnostic Performance of Digital Cognitive 
Tests for the Identification of MCI and Dementia: A Systematic 

this means, why it is valuable, or how it is to be achieved, 
remains vague. We observed that this technology is being 
presented as inherently empowering to the individual user, 
and have argued that this is a one-sided and incomplete rep-
resentation. Hence, our position problematises the idea that 
through the use of technology, empowerment is achievable 
without relying on healthcare professionals (e.g. Hickmann 
et al. 2022).

As we have shown, self-testing apps’ functions do not 
seamlessly fit with the empowerment definitions found in 
healthcare, nor with those found in health promotion. These 
apps may, to some extent, empower their users by provid-
ing them with control over the test circumstances. However, 
in this goal-focussed formulation of empowerment, the step 
from receiving information to taking control, to knowing 
what to do or decide, or to becoming empowered, is not as 
immediate or independently achievable as promised.

Attention to the details in process-focussed versions of 
empowerment can yield strategies for self-testing apps to 
approximate the knowledge and control that could be con-
sidered helpful for making health decisions. With its focus 
on interaction between app, user and healthcare profes-
sional, a process-focused version allows us to consider rela-
tional and contextual factors that goal-focussed versions fail 
to take into account. This focus on interaction also reveals 
that self-testing apps could be considered empowering 
beyond the criteria of knowledge and control, as they could 
increase a user’s self-confidence in approaching a doctor 
with evidence of their symptoms.

In sum, with a goal-focused sense of empowerment, self-
testing apps could be considered to promise much more 
empowerment than they deliver, and with a process-focused 
sense of empowerment, the apps could constitute the first 
step in the empowerment process. With this analysis, we 
refrain from settling on a particular definition of empower-
ment for measuring the empowerment facilitated by self-
testing apps. It is possible that a new, hitherto undefined 
sense of empowerment should be used to evaluate self-test-
ing apps, or that empowerment is not the right term for what 
self-testing apps should aim for.

This article contributes to literature on digital health 
technologies, which, so has been argued, has been domi-
nated by a ‘largely uncritical preventive medical or health 
promotion perspective’ (Lupton 2013b). It also adds to the 
literature on the definition of empowerment (Skelton 1994; 
Tengland 2007, 2008; Agner and Braun 2018; Morley and 
Floridi 2020) by showing what is at stake with a goal- or 
process definition in mHealth.

In discussing the coherence of the term empowerment 
in the context of self-testing, we did not engage with user 
experiences of empowerment. It is unclear to what extent 
such experiences should be accounted for in definitions of 

1 3

150

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/j.pec.2018.07.026
http://dx.doi.org/10.3127/ajis.v18i1.748
http://dx.doi.org/10.3127/ajis.v18i1.748


Empowerment through health self-testing apps? Revisiting empowerment as a process

Laudon, K.C. and Laudon, J.P. 2006. Management information sys-
tems: managing the digital firm. Boston: Prentice Hall.

Lu, C., et al. 2018. ‘The Use of Mobile Health Applications to Improve 
Patient Experience: Cross-Sectional Study in Chinese Public 
Hospitals’, JMIR mHealth and uHealth, 6(5), p. e9145. Available 
at: https://doi.org/10.2196/mhealth.9145.

Lucivero, F., and K. R. Jongsma. 2018. ‘A mobile revolution for 
healthcare? Setting the agenda for bioethics’, Journal of Medical 
Ethics, 44(10), pp. 685–689. Available at: https://doi.org/10.1136/
medethics-2017-104741.

Lupton, D. 2013a. ‘Quantifying the body: Monitoring and measur-
ing health in the age of mHealth technologies’, Critical Public 
Health, 23(4), pp. 393–403. Available at: https://doi.org/10.1080/
09581596.2013.794931.

Lupton, D. 2013b. ‘The digitally engaged patient: Self-monitor-
ing and self-care in the digital health era’, Social Theory and 
Health, 11(3), pp. 256–270. Available at: https://doi.org/10.1057/
sth.2013.10.

Lupton, D., and A. Jutel. 2015. ‘“It’s like having a physician in your 
pocket!” A critical analysis of self-diagnosis smartphone apps’, 
Social Science and Medicine, 133(January 2014), pp. 128–135. 
Available at: https://doi.org/10.1016/j.socscimed.2015.04.004.

McCarron, T. L., et al. 2021. ‘Patients as partners in health research: 
A scoping review’, Health Expectations, 24(4), pp. 1378–1390. 
Available at: https://doi.org/10.1111/hex.13272.

Mechael, P. N. 2009. ‘The Case for mHealth in Developing Coun-
tries’, Innovations: Technology, Governance, Globaliza-
tion, 4(1), pp.  103–118. Available at: https://doi.org/10.1162/
itgg.2009.4.1.103.

Millenson, M. L., et al. 2018. ‘Beyond Dr. Google: the evidence on 
consumer-facing digital tools for diagnosis’, Diagnosis, 5(3), 
pp. 95–105. Available at: https://doi.org/10.1515/dx-2018-0009.

Morley, J., and L. Floridi. 2020. ‘The Limits of Empowerment: How 
to Reframe the Role of mHealth Tools in the Healthcare Ecosys-
tem’, Science and Engineering Ethics, 26(3), pp.  1159–1183. 
Available at: https://doi.org/10.1007/s11948-019-00115-1.

Nordgren, A. 2013. ‘Consumer Genomics Companies and Their 
Appeal to Empowerment’, in P. Derkx and H. Kunnemann (eds) 
Genomics and Democracy. Amsterdam: Brill | Rodopi, pp. 257–
274. Available at: https://doi.org/10.1163/9789401209755_013.

Nuffield Council on Bioethics. 2010. Medical profiling and online 
medicine: the ethics of ‘personalised healthcare’ in a consumer 
age. Abingdon: Nuffield Council on Bioethics.

Rat, C., et al. 2018. ‘Use of smartphones for early detection of mela-
noma: Systematic review’, Journal of Medical Internet Research, 
20(4). Available at: https://doi.org/10.2196/jmir.9392.

Rissel, C. 1994. ‘Empowerment: The holy grail of health promotion?’, 
Health Promotion International, 9(1), pp.  39–47. Available at: 
https://doi.org/10.1093/heapro/9.1.39.

Roberts, K. J. 1999. ‘Patient empowerment in the United States: a crit-
ical commentary’, Health Expectations, 2(2), pp. 82–92. Avail-
able at: https://doi.org/10.1046/j.1369-6513.1999.00048.x.

Rodwell, C. M. 1996. ‘An analysis of the Concept of empowerment’. 
Journal of Advanced Nursing 23: 305–313.

Royal College of Surgeons of England. 2018. Advances in health tech 
could send “worried well” into hyperdrive, warns leading sur-
geon. Available at: https://www.rcseng.ac.uk/news-and-events/
media-centre/press-releases/worried-well-hyperdrive/.

Schmietow, B., and G. Marckmann. 2019. ‘Mobile health ethics and 
the expanding role of autonomy’, Medicine, Health Care and Phi-
losophy, 22(4), pp. 623-630. Available at: https://doi.org/10.1007/
s11019-019-09900-y.

Segers, S., and H. Mertes. 2022. ‘The curious case of “trust” in the 
light of changing doctor–patient relationships’, Bioethics, 36(8), 
pp. 849–857. Available at: https://doi.org/10.1111/bioe.13064.

Review’, Ageing Research Reviews, 72(September), p. 101506. 
Available at: https://doi.org/10.1016/j.arr.2021.101506.

Charalambous, A. P., et al. 2020. ‘Tools for app- and web-based self-
testing of cognitive impairment: Systematic search and evalua-
tion’, Journal of Medical Internet Research, 22(1). Available at: 
https://doi.org/10.2196/14551.

Cvrkel, T. 2018. ‘The ethics of mHealth: Moving forward’, Journal 
of Dentistry, 74(April), pp.  S15–S20. Available at: https://doi.
org/10.1016/j.jdent.2018.04.024.

Egher, C., and S. Wyatt. 2016. ‘Testing Memory, Shifting Responsibil-
ity: Internet-Based (Self-) Diagnostics of Alzheimer’s Disease’, 
in M. Boenink, H. van Lente, and E. Moors (eds) Emerging 
Technologies for Diagnosing Alzheimer’s Disease. London: 
Palgrave Macmillan, pp.  141–162. Available at: https://doi.
org/10.1057/978-1-137-54097-3.

Faiola, A., E. L. Papautsky, and M. Isola. 2019. ‘Empowering the 
Aging with Mobile Health: A mHealth Framework for Support-
ing Sustainable Healthy Lifestyle Behavior’, Current Problems 
in Cardiology, 44(8), pp.  232–266. Available at: https://doi.
org/10.1016/j.cpcardiol.2018.06.003.

Feste, C., and R. M. Anderson. 1995. ‘Empowerment: from philosophy 
to practice’, Patient Education and Counseling, 26(1–3), pp. 139–
144. Available at: https://doi.org/10.1016/0738-3991(95)00730-N.

Fox, N. J., K. J. Ward, and A. J. O’Rourke. 2005. ‘The “expert 
patient”: Empowerment or medical dominance? The case of 
weight loss, pharmaceutical drugs and the Internet’, Social Sci-
ence and Medicine, 60(6), pp. 1299–1309. Available at: https://
doi.org/10.1016/j.socscimed.2004.07.005.

Fumagalli, L. P., et al. 2015. ‘Patient Empowerment and its neigh-
bours: Clarifying the boundaries and their mutual relationships’, 
Health Policy, 119(3), pp.  384–394. Available at: https://doi.
org/10.1016/j.healthpol.2014.10.017.

Funnell, M. M., et al. 1991. ‘Empowerment: An Idea Whose 
Time Has Come in Diabetes Education’, The Diabe-
tes Educator, 17(1), pp.  37–41. Available at: https://doi.
org/10.1177/014572179101700108.

Gibson, C. H. 1991. ‘A Concept Analysis on the process of empower-
ment’. Journal of Advanced Nursing 16: 354–361.

Harris, R., N. Wathen, and S. Wyatt. 2010. ‘Working to be healthy: 
empowering consumers or Citizens?’. In Configuring Health 
Consumers: Health Work and the imperative of personal respon-
sibility, eds. R. Harris, N. Wathen, and S. Wyatt, 211–224. 
Houndmills: Palgrave Macmillan.

Hickmann, E., P. Richter, and H. Schlieter. 2022. ‘All together 
now – patient engagement, patient empowerment, and asso-
ciated terms in personal healthcare’, BMC Health Services 
Research, 22(1), p.  1116. Available at: https://doi.org/10.1186/
s12913-022-08501-5.

Holmström, I., and M. Röing. 2010. ‘The relation between patient-
centeredness and patient empowerment: a discussion on con-
cepts’. Patient Education and Counseling 79: 167–172.

Kabeer, N. 1999. ‘Resources, Agency, achievements: reactions on 
the measurement of women’s empowerment’. Development and 
Change 30 (May): 435–464.

Kayser, L., et al. 2019. ‘A new understanding of health related empow-
erment in the context of an active and healthy ageing’, BMC 
Health Services Research, 19(1), pp. 1–13. Available at: https://
doi.org/10.1186/s12913-019-4082-5.

Kearns, A. J., D. P. O’Mathúna, and P. A. Scott. 2010. ‘Diagnostic 
self-testing: Autonomous choices and relational responsibili-
ties’, Bioethics, 24(4), pp.  199–207. Available at: https://doi.
org/10.1111/j.1467-8519.2008.00711.x.

Kreps, G. L. 2017. ‘The relevance of health literacy to mHealth’, 
Information Services and Use, 37(2), pp. 123–130. Available at: 
https://doi.org/10.3233/ISU-170828.

1 3

151

http://dx.doi.org/10.2196/mhealth.9145
http://dx.doi.org/10.1136/medethics-2017-104741
http://dx.doi.org/10.1136/medethics-2017-104741
http://dx.doi.org/10.1080/09581596.2013.794931
http://dx.doi.org/10.1080/09581596.2013.794931
http://dx.doi.org/10.1057/sth.2013.10
http://dx.doi.org/10.1057/sth.2013.10
http://dx.doi.org/10.1016/j.socscimed.2015.04.004
http://dx.doi.org/10.1111/hex.13272
http://dx.doi.org/10.1162/itgg.2009.4.1.103
http://dx.doi.org/10.1162/itgg.2009.4.1.103
http://dx.doi.org/10.1515/dx-2018-0009
http://dx.doi.org/10.1007/s11948-019-00115-1
http://dx.doi.org/10.1163/9789401209755_013
http://dx.doi.org/10.2196/jmir.9392
http://dx.doi.org/10.1093/heapro/9.1.39
http://dx.doi.org/10.1046/j.1369-6513.1999.00048.x
https://www.rcseng.ac.uk/news-and-events/media-centre/press-releases/worried-well-hyperdrive/
https://www.rcseng.ac.uk/news-and-events/media-centre/press-releases/worried-well-hyperdrive/
http://dx.doi.org/10.1007/s11019-019-09900-y
http://dx.doi.org/10.1007/s11019-019-09900-y
http://dx.doi.org/10.1111/bioe.13064
http://dx.doi.org/10.1016/j.arr.2021.101506
http://dx.doi.org/10.2196/14551
http://dx.doi.org/10.1016/j.jdent.2018.04.024
http://dx.doi.org/10.1016/j.jdent.2018.04.024
http://dx.doi.org/10.1057/978-1-137-54097-3
http://dx.doi.org/10.1057/978-1-137-54097-3
http://dx.doi.org/10.1016/j.cpcardiol.2018.06.003
http://dx.doi.org/10.1016/j.cpcardiol.2018.06.003
http://dx.doi.org/10.1016/0738-3991(95)00730-N
http://dx.doi.org/10.1016/j.socscimed.2004.07.005
http://dx.doi.org/10.1016/j.socscimed.2004.07.005
http://dx.doi.org/10.1016/j.healthpol.2014.10.017
http://dx.doi.org/10.1016/j.healthpol.2014.10.017
http://dx.doi.org/10.1177/014572179101700108
http://dx.doi.org/10.1177/014572179101700108
http://dx.doi.org/10.1186/s12913-022-08501-5
http://dx.doi.org/10.1186/s12913-022-08501-5
http://dx.doi.org/10.1186/s12913-019-4082-5
http://dx.doi.org/10.1186/s12913-019-4082-5
http://dx.doi.org/10.1111/j.1467-8519.2008.00711.x
http://dx.doi.org/10.1111/j.1467-8519.2008.00711.x
http://dx.doi.org/10.3233/ISU-170828


A. Kapeller, I. Loosman

Tengland, P. A. 2013. ‘Behavior Change or Empowerment: On 
the Ethics of Health-Promotion Goals’, Health Care Analy-
sis, 24(1), pp.  24–46. Available at: https://doi.org/10.1007/
s10728-013-0265-0.

Varekamp, I., et al. 2009. ‘Facilitating empowerment in employ-
ees with chronic disease: Qualitative analysis of the process of 
change’, Journal of Occupational Rehabilitation, 19(4), pp. 398–
408. Available at: https://doi.org/10.1007/s10926-009-9188-x.

de la Vega, R., and J. Miró. 2014. ‘mHealth: A Strategic Field with-
out a Solid Scientific Soul. A Systematic Review of Pain-Related 
Apps’, PLoS ONE. Edited by J.E. Mendelson, 9(7), p. e101312. 
Available at: https://doi.org/10.1371/journal.pone.0101312.

World Health Organization. 2009. WHO Guidelines on Hand Hygiene 
in Health Care: First Global Patient Safety Challenge Clean 
Care is Safer Care. Geneva.

World Health Organization. 2012. ‘Empowering patients’, 17 April.
World Health Organization. 2021. Health Promotion Glossary of 

terms 2021. Geneva.

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Sharon, T. 2017. ‘Self-Tracking for Health and the Quantified Self: 
Re-Articulating Autonomy, Solidarity, and Authenticity in an 
Age of Personalized Healthcare’, Philosophy and Technol-
ogy, 30(1), pp.  93–121. Available at: https://doi.org/10.1007/
s13347-016-0215-5.

Shaw, J., and M. Baker. 2004. ‘“Expert patient”—dream or night-
mare?’, Bmj, 328(7442), pp.  723–724. Available at: https://doi.
org/10.1136/bmj.328.7442.723.

Skelton, R. 1994. ‘Nursing and empowerment: concepts and strate-
gies’, Journal of Advanced Nursing, 19(3), pp. 415–423. Avail-
able at: https://doi.org/10.1111/j.1365-2648.1994.tb01102.x.

Starkey, F. 2003. ‘The “Empowerment Debate”: Consumerist, Profes-
sional and Liberational Perspectives in Health and Social Care’, 
Social Policy and Society, 2(4), pp. 273–284. Available at: https://
doi.org/10.1017/S1474746403001404.

Swallow, J. 2016. ‘Understanding cognitive screening tools: navigat-
ing uncertainty in everyday clinical practice’. In Emerging Tech-
nologies for Diagnosing Alzheimer’s Disease: Innovating with 
Care, eds. M. Boenink, H.V.A.N. Lente, and E. Moors, 123–139. 
London: Palgrave Macmillan.

Tengland, P. A. 2007. ‘Empowerment: A goal or a means for health pro-
motion?’, Medicine, Health Care and Philosophy, 10(2), pp. 197–
207. Available at: https://doi.org/10.1007/s11019-006-9027-1.

Tengland, P. A. 2008. ‘Empowerment: A conceptual discussion’, 
Health Care Analysis, 16(2), pp. 77–96. Available at: https://doi.
org/10.1007/s10728-007-0067-3.

1 3

152

http://dx.doi.org/10.1007/s10728-013-0265-0
http://dx.doi.org/10.1007/s10728-013-0265-0
http://dx.doi.org/10.1007/s10926-009-9188-x
http://dx.doi.org/10.1371/journal.pone.0101312
http://dx.doi.org/10.1007/s13347-016-0215-5
http://dx.doi.org/10.1007/s13347-016-0215-5
http://dx.doi.org/10.1136/bmj.328.7442.723
http://dx.doi.org/10.1136/bmj.328.7442.723
http://dx.doi.org/10.1111/j.1365-2648.1994.tb01102.x
http://dx.doi.org/10.1017/S1474746403001404
http://dx.doi.org/10.1017/S1474746403001404
http://dx.doi.org/10.1007/s11019-006-9027-1
http://dx.doi.org/10.1007/s10728-007-0067-3
http://dx.doi.org/10.1007/s10728-007-0067-3

	﻿Empowerment through health self-testing apps? Revisiting empowerment as a process
	﻿Abstract
	﻿﻿﻿Introduction
	﻿﻿(Mobile) health empowerment
	﻿﻿Health/ patient empowerment
	﻿﻿Digital and mHealth empowerment
	﻿﻿Self-testing app empowerment

	﻿﻿﻿﻿Empowerment through knowledge and control?
	﻿Empowerment and knowledge
	﻿Empowerment and control

	﻿﻿﻿﻿Revisiting empowerment as a process: a strategy
	﻿Conclusion
	﻿References


