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Empathic engineering: helping deliver dignity through design
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Abstract

Dignity is a key value within healthcare. Technology is also recognized as being a fundamental
part of healthcare delivery, but also a potential cause of dehumanization of the patient.
Therefore, understanding how medical devices can be designed to help deliver dignity is
important. This paper explores the role of empathy tools as a way of engendering empathy in
engineers and designers to enable them to design for dignity. A framework is proposed that
makes the link between empathy tools and outcomes of feelings of dignity. It represents a broad
systems view that provides a structure for reviewing the evidence for the efficacy of empathy
tools and also how dignity can be systematically understood for particular medical devices.
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1. Introduction

The paramount importance of patient dignity has been

recognized in healthcare [1]. However, there is a lack of

research for how medical device designers can facilitate

patient dignity. Generating empathy within designers aids

them in creating products to meet the needs of their users [2]

and could also assist in the design of medical devices to help

patients maintain their dignity. Empathy tools are recognized

as helpful; however, there is a lack of research linking the

effects on patient dignity from the use of empathy tools in

medical device design. This paper presents a conceptual

framework with reference to evidence to address this gap in

the literature.

1.1. Background and definitions

Dignity has long been recognized as a fundamental human

right [3]. It is particularly important in healthcare, for

example in the UK, this is embodied in the National Health

Service (NHS) Constitution, which states that dignity ‘should

be at the core of how patients and staff are treated’ [4] (p. 3).

In this case it is derived from the rights conferred by the

European Convention on Human Rights [5]. It is recognized

that illness and hospitalization can severely compromise a

person’s dignity [6]. Technology and medical devices play a

fundamental role in the delivery of modern healthcare and as

such can have a big impact on a patient’s dignity. Some argue

that technology can have a serious dehumanizing effect

generally, but specifically in the healthcare context [7–9].

Many attempts have been made to try and define the

concept of dignity in various settings, particularly in

healthcare, in order to discuss it in an academic context.

The Oxford English Dictionary defines dignity as ‘the quality

of being worthy or honourable; worthiness, worth, nobleness,

excellence’ [10], but, within healthcare it has been debated as

to whether dignity is even a useful concept to acknowledge,

due to the difficulty of defining its meaning [11,12]. However,

Matiti and Trorey [13] conclude that the best way to define it

is through the themes that maintain dignity. They suggest that

in healthcare the following factors contribute to dignity:

privacy; confidentiality; communication and the need for

information; choice, control and the involvement in care;

respect; and decency and forms of address. Cass et al. [14]

propose this definition: ‘Dignity in care means the kind of

care, in any setting, which supports and promotes, and does

not undermine, a person’s self-respect’ (p. 6). They offer

dignity factors of: choice and control; communication; eating

and nutritional care; pain management; personal hygiene;

practical assistance; and privacy and social inclusion.

Martin et al. [15] explain that, to allow patients to maintain

their dignity, all medical devices must meet the requirements

of its users and to do this it needs to be designed with the user

in mind.

The Oxford English Dictionary defines empathy as ‘the

ability to understand and appreciate another person’s feelings,

experience, etc.’ [10]. Kouprie and Visser [2] discuss the

affective and the cognitive aspects of empathy, put forward by

Baron-Cohen and Wheelwright [16], but within the context of

design, p, 164. They explain that the affective aspect is ‘the

automatic response to another’s emotional state’. The
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cognitive aspect is a person’s understanding of another’s

feelings and this can be conveyed through the empathizer

hearing about the situation that the empathizee is in: ‘It is

concerned with intellectually taking the role or perspective of

another person’. To put this in a design context, Mattelmäki

and Battarbee [17] state ‘design empathy means that people

are seen and understood from where they stand, not as test

subjects but as persons with feelings’ (p. 266).

The literature recognizes that it is important that designers

have empathy with their users [18]. Empathic design is des-

cribed as the process by which ‘designers attempt to get closer

to the lives and experiences of (putative, potential or future)

users, in order to increase the likelihood that the product or

service designed meets the user’s needs’ [2] (p. 437).

McGinley and Dong [19] state there is a need to go beyond

written data ‘into the realm of human understanding and

empathy is crucial for effective design outcomes, as con-

sidering individuals as merely numbers and measurements is

limited, no matter how thoroughly it is carried out’. There are

several pieces of research into the ways in which we can

encourage empathy in various areas of design [20], as well as

specific methods such as empathy probes [17], empathic lead

users [21], capability loss simulation [22], critical user forums

[23] and a suggested framework on how the designer can step

into the users life in order to generate empathy with that user

[2]. However, these authors don’t specifically discuss these

methods in the context of the design of medical devices.

There is extensive literature that covers usability and

consideration of the user, in medical device design. For

example Martin et al. [15] discuss the ways that ergonomics

can assist the designer in considering the user in the design

and development of medical devices. Other authors comment

on specific techniques for considering the user when design-

ing medical devices, such as Vincent and Blandford [24], who

discuss the use of personas in medical device design.

However, this literature does not comment specifically on

encouraging empathy within medical device design.

The focus of this paper is on designers; however, the role

of empathy in healthcare professionals has long been

considered and Stepien and Baernstein [25] provide a useful

review of this in their paper on ‘Educating for Empathy’. This

paper acknowledges the problems of definition and measure-

ment, but does provide evidence for the opportunity to

influence empathy positively.

This work refers specifically to the existing evidence of the

effect that empathy tools have on a product developer’s

empathy for their users, how this impacts on medical device

design and, consequently, the dignity of the user. This is done

through a review of the literature, case studies and a study of

medical device designers in industry. The evidence is

discussed in reference to a framework presented later in the

paper.

1.2. Description of empathy tools and their use

There are a number of techniques for encouraging empathy in

designers. Kouprie and Visser [2] divide these into three

areas: research; communication; and ideation. Although this

division helps us to recognize the differences between

different empathy tools and techniques, they are not orthog-

onal. For this reason the techniques will be discussed in terms

of those that are based on direct contact with potential users

and those that describe or simulate users. These are discussed

in more detail below.

1.2.1. Direct contact

Kouprie and Visser [2] highlight that direct contact with users

should be included where possible (p. 439). They suggest that

‘most authors recommend having designers conduct observa-

tion studies, e.g. to follow the user in his context’.

Furthermore, Dong et al. [26] explain that direct contact is

the best way of generating empathy and understanding in

designers. There are several ways that real people can be used

directly to encourage empathy in designers. These include

observations, user trials and focus groups, amongst other

things. Table 1 presents some example methods.

1.2.2. Indirect contact

Kouprie and Visser [2] explain that communication tech-

niques should be used if the designer cannot have direct

contact with potential users. They add that, to increase the

designer’s empathic understanding of the user, they should

(where possible) use raw data directly from the user, such as

photos of them in their homes, or original handwriting. These

methods of indirect contact have been divided into ’represent-

ing’ and ‘simulating’ users. Examples of these are outlined in

Table 2 and Table 3 respectively.

2. Method

So far we have presented the importance of dignity in

healthcare, the central and potentially dehumanizing role that

medical devices play, linked to the potential use of empathy

tools for developing an understanding of user needs in

developers. What is lacking is a conceptualization of how

empathy tools potentially link to feelings of dignity in the

patient and what evidence there is for the efficacy of such

tools. In this section a conceptual framework in three levels of

Table 1. Example methods of generating empathy, based on direct contact.

Methods of direct contact Details of the method

Focus groups ‘A research technique that collects data through group interaction on a topic determined by the researcher’ [27]. Critical
user forums are a type of focus group that are typically smaller and are comprised of users with the most serious
impairments [23] (p. 129).

Observation A technique that requires the designer to watch potential users to uncover people’s needs and determining their actual
behaviour in a realistic environment [28]. These can be lab-based or may take place in a real-world setting.

User trials Observation of users interacting with specific products, to identify problems and prioritize changes [29].
Interviews ‘Provides individual views on user requirements from a range of users. Face-to-face approach enables in-depth

questioning’ [30] (p. 605).
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increasing detail is proposed based on 10 years of experience

of developing, testing, manufacturing and using empathy

tools in an engineering design research centre in a UK

university [32,33]. Part of the work was focused on the

fidelity of the simulation, the usability of the simulators by

the person using them and their use in usability assessment of

devices as a substitute for testing with real users. The tools

were also used for inclusive design training of a range of

people from large multi-national companies. In addition,

vision and dexterity simulators were integrated into a set of

schools resources to bring inclusive design into the classroom

[34]. Recent work has included systematic interviews of

designers to understand their attitudes to simulators [35].

2.1. Framework

Designing technology that enables dignity is a complex and

multifaceted problem. The work of Kouprie and Visser [2]

provides a specific framework that addresses the stages that a

designer goes through in developing empathy with the end

user. It is derived from a psychological understanding of

empathy. However, this paper considers a broader view that

is looking at a potential causal link between empathy

tools and patient dignity in the context of medical device

use. This is shown in Figure 2, where Empathy Tools are used

to inform the Development Process that creates a new

Medical Device. This has an Operational Procedure that is

followed by the patient, who consequently experiences

Feelings of Dignity.

Figure 3 expands this core process to include the

Developer and Patient and how the Empathy Tools help

improve the developer’s understanding of the patient. The

singular form is used to describe the stakeholders, but applies

equally to a range of patients or developers. Developers cover

a range of stakeholders involved in the development process

that includes but is not limited to engineers, industrial

Table 2. Example methods of generating empathy, by representing users.

Methods of indirect contact: Representing users Details of the method

Storytelling techniques This is a blanket term for a range of methods such as personas, storyboards and role-playing [2].
Personas A technique involving the creation of a fictitious but realistic character to ‘provide a method of

summarizing user diversity, which also includes physical, social and cultural contextual factors’
[28] (p. 6).

Video Videos and audio recordings of potential users in their own environment or interacting with products
has the same benefits as observation, but does not require direct contact and results are clearly
recorded for future use.

Measurement This can include anthropometrics and physical capability measurements such as grip strength, as well
as encouraging a designer to measure their own capabilities, which can provide some context to
what their users might experience.

Population data ‘Estimating exclusion identifies the task steps where a product or prototype places the highest
demands on the following user capabilities: vision; hearing; thinking; reach and dexterity’ [28]
(p. 6).

Experience prototyping ‘Any kind of representation, in any medium, that is designed to understand, explore or communicate
what it might be like to engage with the product, space or system we are designing’ [31] (p. 2).

Table 3. Example methods of generating empathy, by simulating users.

Methods of indirect contact: Simulating users Details of the method

Simulation tools Simulation tools work by ‘enabling designers to experience some of the effects of capability loss for
themselves, e.g. through wearing equipment that restricts their abilities. This encourages greater
empathy with users with capability loss, and aims to provide a deeper understanding of their needs
than can be obtained from written descriptions’ [22]. These can include glasses, gloves and full body
suits. See Figure 1 for an example.

Structured experience with simulators Designers utilizing simulators such as the Cambridge Simulation Glasses and carrying out particular
tasks to highlight to them the difficulties that users may experience.

Simulation software The use of computer software to re-create the experience of someone with an impairment, either in a
virtual environment or by overlaying an impairment over an existing 2D design, on-screen. These can
include Inclusive CAD, HADRIAN, VICON, VERITAS and the Cambridge Simulation Software.

Figure 1. Cambridge simulation gloves and glasses.
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designers and ergonomists. This figure also introduces the

notion of how Feelings of Dignity are derived by the Patient

making a Comparison of the experience of the Medical

Device with experience of the Conventional Process.

A simple example is where a patient has had a colostomy

and as a result the patient has to use a colostomy bag. Here the

comparison would be with using a conventional toilet

(Conventional Process). The user would consider the differ-

ences between the two. In practice there may be a distinction

between the Patient and a healthcare professional or carer

using the device with or on them. This would, however, add

further complexity, with limited benefit in adding to the

principles involved.

Figure 4 introduces a range of additional elements. First, it

elaborates the Conventional Practice further by bringing a

societal dimension (Society) that covers the development of

cultural norms that the patient is likely to compare with. It

also includes Mainstream Product that may perform part of,

or be replaced by, the operation of the Medical Device. The

conventional toilet in the colostomy bag example would be

such a mainstream product.

Second, the full conceptual framework introduces

Elements of Dignity, which are modified definitions drawn

from Matiti and Trorey [13].

� Privacy, which includes the visual, auditory and olfactory

presentation of the device in use.

� Control, which relates to the level of independence that

can be maintained by the patient.

� Choice, which concerns whether the patient can continue

to do the things that they have done previously or would

like to do in the future.

� Communication, which relates here specifically to

the control the patient has over the disclosure of

their condition and the use of a medical device.

For example, a blind person with white stick may

want to make others aware (disclose) their lack of

vision.

� Respect, which is specific to the feelings of being

respected by the patient.

These definitions are by no means exhaustive and overlap;

however, they represent a way of examining the development

of Feelings of Dignity. In reality this comparison will be

different for different people and may be a very visceral

reaction. Nonetheless, the Developer can consider these

elements of dignity for each step of the Operational

Procedure compared to a benchmark of the Conventional

Process. Again in the case of the colostomy bag, the

comparison may be: does the user experience differences in

Figure 3. The role of comparison in feelings of dignity.

Figure 2. Linking empathy tools to feelings of dignity.
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visibility such as a bulge under their clothing? Do they

experience unusual sounds or a smell from the bag? How does

it impact on the control they have and the choices they can

make about activities?

Third, the framework introduces Strategy, which can be

influenced by the Empathy Tools. The tools can have an

impact on senior decision-makers by raising the awareness of

the struggle that patients may face with existing solutions.

This in turn can lead to changes in the Development Process

to make it more patient-focused as well as providing greater

focus on dignity for specific Medical Device development.

Finally, it is possible to view this process in terms

of Psychological and Sociological theories that have the

potential to provide insights into underlying mechanisms and

in turn stimulate improvements to the Empathy Tools. Of

particular note is E-S theory and the associated Empathizing

and Systemizing Quotients (EQ & SQ) devised by Baron-

Cohen and Wheelwright [16]. These quotients have been used

to show variation between different cohorts such as males and

females and technical and non-technical cohorts. This enables

a quantitative measure of a developer’s empathy levels and

also opens up the possibility of determining if the empathy

tools impact a developer’s EQ level.

It is also worth noting that the Empathy Tools can be used

in a variety of contexts that include training the Developers

and the evaluation of solutions in the Development Process.

In addition, Empathy Tools have been used to raise awareness

and understanding amongst carers, relatives, local authorities

and schools and in conjunction with the World Health

Organization, the RNIB and Guide Dogs for the Blind [36]

and, thus, impact wider ‘Society’. Note, this relationship is

not shown to avoid additional complexity to the diagram.

The users’ feelings regarding dignity are likely to be

influenced by the wider societal context that they sit in, for

example how people view incontinence. Empathy Tools can

be used with and by Developers to develop insight and

empathy about patients. This should not only drive motiv-

ation, but also provide insight into the user requirements for

the design of the Medical Device.

The framework highlights two practical things in enabling

dignified outcomes for patients. The first is the role of

Empathy Tools in influencing the process at multiple levels

across different stakeholders. The second is the notion of

comparison between a benchmark of the Conventional

Process and the new Operational Procedure of the Medical

Device. The developer can systematically compare the two

step-by-step for the user journey [28,36].

This analysis is performed by breaking the use of the

Medical Device into steps. This is essentially the Operational

Procedure, but is broader than a narrow standard operating

procedure as it includes all necessary steps to successfully

gauge the benefit of the intervention. For example, in the case

of an auto-injector (a patient activated spring loaded syringe

delivering a single drug dose) it should include issues such as

Figure 4. Full conceptual framework.
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carrying, storage and the task of opening and using the

sterilizing alcohol wipe for cleaning the injection site. In

the exclusion audit [28] each step is analysed in terms of the

sensory, cognitive and motor demands. Each step represents a

metaphorical hurdle that users have to get over. The greater

the demand on the user’s sensory, cognitive and motor skills

the harder the task is to complete. Where the demand is

greater than the user’s capability, they are excluded. The aim

in the design process is to lower these hurdles to reduce

exclusion and make the device easier to use. We are proposing

to extend the exclusion analysis criteria to include Elements of

Dignity. For each step it is possible to perform a better–same–

worse comparison with the Conventional Process. Although

there is unlikely to be an exact mapping of task steps between

the two processes, a judgement can be made. For example, if a

task step is not required at all in the Conventional Process,

then it is reasonable to say with the new medical device that

the task is more difficult and may impact one or more

Elements of Dignity. It is important when making the better–

same–worse comparison to record both the result of the

comparison, but also the underlying reason for the judgement,

because the reason will inform potential improvements to the

design. The grid can be formed with physical cards and/or

recorded in a spreadsheet [28]. With the auto-injector

example it would highlight both the usability and the privacy

problems associated with removing clothing to gain access to

a suitable injection site (for example the thigh area).

Although the approach is methodical it is less about

creating a measure and more about providing insights to the

Developer to help them better understand the impact on the

patients and enable them to make more informed decisions.

3. Discussion

When it comes to the use of empathy tools to drive dignity in

relation to medical device use, there is no international, multi-

centre randomized control trial that says it works. The

framework proposed in this paper shows that such an

approach would be unlikely to be successful for such a

complex system problem. What is suggested is to use a range

of methods to probe what happens when empathy tools are

used.

This paper presents a range of qualitative evidence that

empathy tools do have a significant impact on stakeholders in

the development process. What is less clear is how this

impacts the dignity afforded by actual products. In other

words we have to be cautious about making the jump from an

enthusiastic response from stakeholders about empathy tools

to say that the design has changed for the better as a result.

However, the examples from two global companies in

Hosking et al. [35] strongly indicated that the empathy had

an impact on developers, the subsequent design of products

and their usability.

What is harder to say is if these improvements also led to a

maintenance or improvement in dignity, simply because it

was not systematically probed. The framework does provide a

way of systematically doing this and could be applied to

future projects.

The framework encapsulates psychological and socio-

logical theory regarding empathy and dignity such as E-S

Theory [16]. The variability in empathy between different

types of people means that some will be inherently more

empathic than others, for example staff engaged in technical

aspects of design or engineering may be less empathic. This

has an impact in terms of the make-up of the project team and

also how the impact of the empathy tools may vary depending

on a person’s underlying EQ. Further research is need to

understand this and the availability of the Quotients makes

this viable, i.e. the correlation between and EQ and response

to the tools could be assessed.

Another aspect of the framework that is worth elaborating

on is the notion of Elements of Dignity these help analyse the

Feelings of Dignity that the Patient experiences. These can be

methodically considered for each task step in the use of the

medical device. The framework does not include specific

properties of the device such as aesthetics that could

potentially be mapped to the Elements of Dignity. For

example, the device may have an aesthetic appearance that

makes it discreet and, therefore, helps maintain privacy. The

problem with this is that devising a comprehensive and indeed

comprehensible set of properties is problematic due to the

complexity of product form and function. Something such as

Gero’s [37] Function–Behaviour–Structure Framework could

be considered, but should only be included if it adds useful

insights.

4. Conclusions

Dignity is a fundamental principle in healthcare and technol-

ogy has a fundamental role in the delivery of healthcare.

However, technology can be dehumanizing and have a

detrimental impact on dignity. Interventions to mitigate this

occurring are, therefore, important. This paper shows that

empathy tools can and are used to influence a range of

stakeholders involved in the delivery of medical devices. In

addition it is possible to systematically analyse the link from

such tools to the patient maintaining dignity. There is

emerging evidence that this works albeit predominantly

from other fields. Finally, developers can methodically look

at dignity in relation to their designs through an extension to

tools such as the exclusion audit.

4.1. Future work

There is a need to increase the evidence base for the efficacy

of empathy tools in improving outcomes. To do this,

systematic end-to-end studies are required. This would not

only increase confidence in the approach, but would help

encourage uptake and importantly also help refine the

approach used. Within such a study the use of the EQ/SQ

instrument would be valuable in understanding the underlying

empathy of participants and how this could be influenced.

Finally, developing the exclusion audit approach to include

dignity parameters would provide a practical tool for devel-

opers to understand the impact of their designs.
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