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Abstract

Objective: This systematic review aims to describe the involvement of persons 

with epilepsy (PWE), healthcare professionals (HP) and caregivers (CG) in the 

design and development of medical devices is epilepsy.

Methods: A systematic review was conducted, adhering to the Preferred 

Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) guide-

lines. Eligibility criteria included peer- reviewed research focusing on medical 

devices for epilepsy management, involving users (PWE, CG, and HP) during 

the MDD process. Searches were performed on PubMed, Web of Science, and 

Scopus, and a total of 55 relevant articles were identified and reviewed.

Results: From 1999 to 2023, there was a gradual increase in the number of pub-

lications related to user involvement in epilepsy medical device development 

(MDD), highlighting the growing interest in this field. The medical devices in-

volved in these studies encompassed a range of seizure detection tools, healthcare 

information systems, vagus nerve stimulation (VNS) and electroencephalogram 

(EEG) technologies reflecting the emphasis on seizure detection, prediction, and 

prevention. PWE and CG were the primary users involved, underscoring the im-

portance of their perspectives. Surveys, usability testing, interviews, and focus 
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 1  |  INTRODUCTION

Epilepsy impacts approximately 70 million individuals 

and 30% of them do not respond to current treatments 

to control their seizures.1 Accurately anticipating the 

onset of seizures and managing them can assist PWE in 

avoiding self- injury and potentially enhance their overall 

well- being. Seizure detection and, more recently, seizure 

forecasting are critical areas of clinical advancement in 

epilepsy. The progress in these areas has been driven by 

developments in medical devices, which have the poten-

tial to optimize seizure control and prevent seizure- related 

morbidity and mortality in individuals with epilepsy.2

Medical devices used in epilepsy range from implant-

able devices such as vagus nerve stimulators, responsive 

neurostimulation and deep brain stimulation to non- 

implantable devices such as electroencephalography 

(EEG)- based systems and non- EEG- based seizure detec-

tion wearable devices.1 Regardless of the type of medical 

device, the ultimate goal is to develop devices that meet 

the needs of end- users (PWE, CGs and HP), improve dis-

ease outcomes, and enhance the overall quality of life of 

individuals with epilepsy.

Medical device manufacturers create life- changing 

innovations through the collaborative expertise of 

various disciplines, including engineering, manufactur-

ing, clinical, regulatory, marketing, sales, and business 

specialists. Although cutting- edge technology advance-

ment in medical device design is absolutely vital, it is 

the overall experience (cognitive and emotional) that 

impacts the daily life of the patient and CG.3 In recent 

years, there has been a growing recognition of the im-

portance of user involvement in MDD in general,4 and 

specifically for epilepsy.5 In epilepsy, user involvement 

refers to the active participation of PWE, CGs, HP and 

other stakeholders in the design and development of 

groups were the methods used for capturing user perspectives. User involvement 

occurs in four out of the five stages of MDD, with production being the exception.

Significance: User involvement in the MDD process for epilepsy management 

is an emerging area of interest holding a significant promise for improving device 

quality and patient outcomes. This review highlights the need for broader and 

more effective user involvement, as it currently lags in the development of com-

mercially available medical devices for epilepsy management. Future research 

should explore the benefits and barriers of user involvement to enhance medical 

device technologies for epilepsy.

Plain Language Summary: This review covers studies that have involved users 

in the development process of medical devices for epilepsy. The studies reported 

here have focused on getting input from people with epilepsy, their caregivers, 

and healthcare providers. These devices include tools for detecting seizures, 

stimulating nerves, and tracking brain activity. Most user feedback was gathered 

through surveys, usability tests, interviews, and focus groups. Users were involved 

in nearly every stage of device development except production. The review high-

lights that involving users can improve device quality and patient outcomes, but 

more effective involvement is needed in commercial device development. Future 

research should focus on the benefits and challenges of user involvement.

K E Y W O R D S

epilepsy, medical device design, medical devices, user involvement

Key Points

• PWE are the users more involved in the MDD 

process.

• Surveys and usability testing are the methods 

more frequently adopted for user involvement 

in the MDD process in epilepsy.

• Literature discloses the involvement of users in 

the MDD process of 13 commercially available 

medical devices for epilepsy m ana gem ent . 
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medical devices. Understanding and incorporating users' 

needs, preferences, and feedback into the MDD process 

can help to ensure that the device is effective, safe, and 

well- received by the intended users. User involvement 

can take various forms, including needs assessment, us-

ability testing, co- creation and co- design.6 User- centered 

design is a critical factor in the design and development 

of medical devices. Specifically, considering user needs 

during the early stages of device conceptualization and 

throughout the subsequent development process can 

yield substantial benefits. This approach can improve 

patient safety, increase compliance with treatment reg-

imens, and enhance health outcomes.7 Additionally, 

user- centered design promotes higher levels of user 

satisfaction, and it can lead to a reduction in device de-

velopment time by identifying and addressing usability 

issues prior to launch. This, in turn, can help to avoid 

costly design changes and product recalls, which can 

have significant financial and reputational implications 

for device manufacturers.8 Therefore, successful medical 

device innovation requires investigation of end- user and 

broader stakeholder contexts and incorporation of those 

context- specific needs into design processes.9

Despite the initial promise that user involvement 

in medical device design and development for epilepsy 

holds, there is widespread skepticism regarding its ef-

fectiveness within the scientific, medical, and general 

communities, leaving important choices and questions 

open for debate, namely: (i) who should be involved, (ii) 

at which stages should they be involved, (iii) which par-

ticipatory methods are most suitable and (iv) what topics 

are to be discussed with end users during development. 

Therefore, we conducted a systematic review to explore 

the practice of user involvement in the design and devel-

opment of medical devices for epilepsy, aiming to provide 

valuable insights into the role of user involvement in this 

context and inform future research and practice in this 

area. Descriptive statistics and qualitative thematic anal-

ysis were used for analyzing the data, which were divided 

into different themes, that is, types of medical devices 

developed and assessed; types of medical device users 

involved; extent of user involvement by different stages 

of the MDD cycle; and methods used for capturing users' 

perspectives.

2 |  METHODS

The present systematic literature review was performed 

to identify and extract all currently available literature re-

lated to user involvement in medical devices or technology 

utilized in the monitoring, treatment and/or management 

of epilepsy.

2.1 | Protocol and registration

This systematic review was reported according to the 

Preferred Reporting Items for Systematic Reviews and 

Meta- Analyses (PRISMA) guidelines,10 and was prospec-

tively registered on the International Prospective Register 

of Systematic Reviews (PROSPERO) (CRD42023490599).

2.2 | Eligibility criteria

Publications inclusion and eligibility for short- listing cri-

teria encompassed (a) peer- reviewed original research, (b) 

targeted only at medical devices according to WHO's defi-

nition11 with application for epilepsy management and (c) 

indicating user (PWE, CG and HP) involvement during 

these products' development lifecycle.

Original publications were excluded if presenting any 

of the following characteristics: the wrong population 

(i.e., non- human population); the wrong intervention (i.e., 

medical devices used for other purposes rather than epi-

lepsy management); the wrong outcome (i.e., there were 

no epilepsy or seizure diagnosis, management, or treat-

ment outcomes); publication not available in the English 

language; publications not in full publication. All studies 

published up to 30 November 2023 were included with no 

other time limitations.

2.3 | Search strategy

Search strings related to medical devices, users' (PWE, CG 

and HP) involvement and epilepsy were developed. Thus, 

the search term (“epilepsy”) was searched in combina-

tion with the following search strings: (“device users” OR 

“end- users” OR “medical devices” OR “medical device 

users” OR “needs assessment” OR “new medical technol-

ogy” OR “user centered product” OR “user criteria” OR 

“user input” OR “user interests” OR “user involvement” 

OR “user needs” OR “user needs assessment” OR “user 

needs research” OR “user participation” OR “user per-

ceptions” OR “user perspective” OR “user requirements” 

OR “user requirements elicitation” OR “user studies” or 

“user survey” OR “user- based” OR “wearable device” OR 

“device” and “acceptability” OR (“device” AND “usabil-

ity”) OR (“device” AND “satisfaction”) OR (“device” AND 

“patient views”)). The Boolean operator AND was used to 

link the search term with the respective search strings on 

all databases.

Three databases were used from database inception on 

30 November 2023: PubMed, Web of Science and Scopus. 

All searches were performed based on the title, abstract 

and keyword in all databases. Articles were first screened 
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through their titles and abstracts before proceeding with 

the full- text screening of relevant articles. The search cri-

teria and keywords were arrived at through consensus 

with all researchers. Hand searching, personal collections 

(unpublished studies, conference abstracts, gray litera-

ture, or other resources that researchers have accumu-

lated through personal networks or professional contacts) 

and exploding references (reviewing the reference lists of 

relevant articles to identify additional studies that may not 

have been captured through our primary search strategy) 

were also used to augment the results.

2.4 | Selection process

Database search results were imported into EndNote 

(EndNote x9; Clarivate, Philadelphia, PA, USA), and du-

plicates were removed. Results were then exported to an 

Excel spreadsheet for title, abstract, and full- text screen-

ing. Study selection, data extraction and assessment 

of study quality followed the Standards for Reporting 

Qualitative Research.12 No assumptions were made dur-

ing the selection to reduce the risk of bias. Each paper was 

screened and discussed by two independent reviewers (JF, 

RP). Disagreements were resolved by a third independent 

researcher (CC).

2.5 | Data collection and analysis

Data were extracted using a data- extraction form 

(Appendix A) developed for the review.13 Data extracted in-

cluded: (1) author details, (2) year of publication, (3) coun-

try of study, (4) type of medical device, (5) method/tool/

approach, (6) users and (7) product development stages. 

Since there is no standard framework to describe the MDD 

stages,14 for data extraction purposes, the medical device 

lifecycle was divided into five stages: 1- Concept, 2- Design, 

3- Testing and Trials, 4- Production, and 5- Deployment. 

The classification of medical device lifecycle stages was 

carried out based on the product lifecycle reported in the 

literature (Table 1 adapted from Shah, Robinson15).

3 |  RESULTS

The study workflow and paper selection process is illus-

trated in Figure 1. Following the inclusion criteria review, 

55 publications16- 70 were included, and 109 were excluded 

(see Figure 1 for PRISMA flow chart).

Seventeen of the 55 included publications were from 

the United States, 7 from the United Kingdom, 6 from 

Canada, 5 from Denmark, 4 from The Netherlands, 

3 from Germany and 3 from South Korea and 1 from 

Sweden, 1 from Mexico, 1 from France, 1 from Italy and 

1 from Belgium. Five studies were of multiple origin 

(Table S1).

Across the years, we find that user involvement in MDD 

is becoming more frequent. Figure 2 shows the number of 

papers published per year and the total accumulated num-

ber of publications over time since the inaugural paper by 

Hufford, R.L., P.M.16

3.1 | Types of medical devices assessed 
by user involvement

In our comprehensive review, we have identified a broad 

spectrum of medical devices (as illustrated in Figure 3) 

that have been conceived and rigorously assessed by 

involving end- users. The majority of the devices were 

seizure detection devices (44%) and healthcare/clinical 

information systems (40%) such as Software as Medical 

Device, web- based tools, electronic health records, and 

videoconferencing systems. Vagus Nerve Stimulator sys-

tems represented 9% of the studies found, followed by 

EEG (5%) and 1 study on an automated injection system 

(2%).

3.2 | Types of medical devices users 
involved in MDD and assessment

A wide range of users were involved in the MDD pro-

cess, including clinicians, PWE, carers, family members 

and persons with different disabilities and impairments 

(Figure 4). PWE were the users more frequently involved 

T A B L E  1  Product Lifecycle Stages (Adapted from Shah, 

Robinson15).

Medical device 

lifecycle stage Details

Concept Starts with idea generation and includes 

technical, financial, and commercial 

assessment

Design Involves product development 

process from (re)design to prototype 

development

Testing and trials Starts with prototype testing in- house 

and includes trials in the real field

Production Includes production on large scale 

supported by business and commercial 

rationale

Deployment Includes product marketing, launch, 

and use in the real field
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(40%, N = 3), followed by the PWE alongside CG (27%, 

N = 15) and HP (11%, N = 6). CG and HP alone were the 

users less frequently involved.

3.3 | Extent of user involvement by 
stage of the medical device lifecycle

The findings of the selected studies, especially the stages 

of the development of new medical devices, and meth-

ods used for capturing user perspectives by stages of the 

medical device lifecycle, are summarized in Figure 5 and 

Table S1. In 93% (N = 51) of the studies, users were involved 

in one stage of the medical device lifecycle especially in the 

deployment stage, and in the remaining studies users were 

involved in 2 (5%, N = 3) or 3 (2%, N = 1) stages of the lifecy-

cle. Single- stage involvement was predominant in the de-

ployment phase during which the product is already in the 

market, as reported in 45% (N = 25) of the studies, followed 

by concept stages in 25% (N = 14), when all uncertainties 

such as the clinical need definition, customer require-

ments and needs, finances, reimbursement strategy, team 

F I G U R E  1  PRISMA Flowchart adopted for the present systematic review.
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selection, or legal aspects must be considered. Two- stage 

combinations were between design and testing and trials 

in 5% (N = 3). Three- stage combinations for user involve-

ment were between concept, design, and testing and trials 

stages in 2% (N = 1), which is shown in Figure 5.

All other studies are less comprehensive as their mod-

els only encompass one stage.

3.4 | Methods used for capturing users' 
perspectives

Our review shows that several methods were designed 

to involve users, often requiring the combination of both 

qualitative methods to evaluate parameters from a numer-

ical point of view and quantitative methods to indicate the 

user's choices, thoughts, and feelings. Involving users and 

capturing their perspectives in the medical device technol-

ogy lifecycle concerned mostly surveys in 49% (N = 43), us-

ability testing in 20% (N = 18), interviews in 19% (N = 17), 

and focus groups in 11% (N = 10) of the studies (Figure 6). 

These methods are mapped against the medical device 

lifecycle stages where they were used (Table 2). Some of 

the studies used more than one method of inquiry.

Surveys and focus groups were used in all four medi-

cal device lifecycle stages where the users were involved. 

Typically, surveyed individuals were asked to respond to 

the questions in a yes/no manner, on a Likert- type scale 

F I G U R E  2  Number of publications 

per year (blue bars) and cumulative 

number (orange line) of publications from 

1999 to 2023, as of *November 30, 2023. 

(N = 55).

F I G U R E  3  Types of medical 

devices developed and assessed by user 

involvement (N = 55).

 2
4

7
0

9
2

3
9

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

0
0

2
/ep

i4
.1

3
0

3
8

 b
y

 R
ead

cu
b

e (L
ab

tiv
a In

c.), W
iley

 O
n

lin
e L

ib
rary

 o
n

 [0
9

/1
2

/2
0

2
4

]. S
ee th

e T
erm

s an
d

 C
o

n
d

itio
n

s (h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/term

s-an
d

-co
n

d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o
m

m
o

n
s L

icen
se
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(e.g., very often to not at all often), or with open- ended 

responses. The choice of responses was dictated by the in-

vestigator and the medical device (if one was used). The 

selection of the type of response desired was often made 

based on the difficulty of the question asked and the depth 

of knowledge and level of precision the investigator would 

like to have about a particular factor.71

Usability tests and interviews were most commonly 

used for involving users and capturing their perspectives 

across three stages of the medical device lifecycle. During 

usability tests, various data collection methods were used 

to collect both qualitative and quantitative data. Results 

such as time to complete tasks, or errors made during 

tasks, were easy to understand and compare. In its sim-

plest form, a usability test just involved users performing 

a number of typical tasks and then reporting their expe-

riences of using the device, that is, what, in their opin-

ion, worked well and what was problematic in the device 

placement.42 When testing an existing or prototype device 

to identify areas for improvement for example, qualitative 

data were more useful.46 In some of the reviewed studies, 

the developers observed users performing scenario- based 

usability tests to identify shortcomings or areas for im-

provement48 and/or asked the user to report their experi-

ences in follow- up interviews55 or through user- centered 

methods such as empathy interviews, empathy mapping, 

and persona development as they complete the task.63 

Sometimes quantitative data were collected during usabil-

ity tests, such as the time taken to complete a task using the 

device or the number of errors made while performing the 

F I G U R E  4  Included publications 

by types of users (N = 55), CG, caregivers; 

HP, health professionals; PWE, patients 

with epilepsy.

F I G U R E  5  Included publications by 

products lifecycle stages (N = 55).
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task.41 Interviews were mainly semi- structured and face- 

to- face. The factors on which information was routinely 

collected in these studies include socio- demographic char-

acteristics, lifestyle practices, medical history, and use of 

medical devices.

Finally, our systematic review revealed that almost half 

of the papers we retrieved incorporated 2 or more meth-

ods to evaluate user perspectives throughout the MDD 

process. For example, a scoping method such as explor-

atory interviews64 or a focus group50 were used to specify 

the needs and requirements of the users with an evalua-

tive method such as a usability test64 or survey50 then used 

respectively at a later stage to determine whether these 

have been met.

4 |  DISCUSSION

Successful medical device innovation requires research 

beyond technology- centered or technocentric design ap-

proaches to embrace user- centered methods.9 Using for-

mal methods to involve users in the MDD process should 

increase the probability that devices meet proper clinical 

goals, comply with technical standards, are cost- effective 

and meet ethical norms.72

4.1 | Types of devices

In this review, a substantial proportion of the devices per-

tained to seizure detection, and healthcare and clinical in-

formation systems. This distribution aligns with previous 

studies73,74 that highlight the predominant focus on sei-

zure forecasting and detection in epilepsy research, under-

scoring the profound impact of seizures' unpredictability 

in this condition. Notably, only 5 VNS and 3 EEG- based 

systems were found in our literature search. Moreover, 

among the 23 commercially available seizure detection de-

vices and tools in the US and Europe, reported by Shum, 

Friedman,75 only Nightwatch, Epicare, Epilog, Sensor 

Dots and GeneActiv were identified to have involved 

users in the MDD process predominantly in the deploy-

ment phase.26,36,38,49 This indicates a notable discrepancy 

in the extent of user involvement in the development of 

commercially available devices for epilepsy management. 

As highlighted by Hagedorn, Krishnamurty, Grosse,76 the 

F I G U R E  6  Methods used for 

capturing user perspectives (N = 55).

T A B L E  2  Methods used for capturing user perspectives by stages of the medical device lifecycle (N = 55).

Concept stage Design stage Test and trials stages Deployment stage

Survey (11)

Focus groups (2)

Interview (3)

Usability testing (1)

Focus groups (4)

Interviews (3)

Survey (4)

Usability testing (4)

Usability testing (6)

Survey (8)

Focus groups (3)

Interviews (10)

Survey (16)

Usability testing (6)

Focus groups (3)

Abbreviation: N, total publications included.
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disclosure of user involvement might be limited due to 

safety, privacy, and other ethical concerns that are unique 

to medical environments and contexts. Nevertheless, these 

results highlight a potential area for further research and 

improvement.

4.2 | Types of users

The development of better products requires an in- depth 

understanding of all types of users, their activities, and 

their needs.77 In epilepsy, prior research has demon-

strated that distinctions among users, including PWE, 

CG or HP can influence the delineation of user- specific 

requirements.27 Consequently, similar factors were ap-

propriately considered in this study. Our review reveals 

that various types of medical devices are developed and 

assessed by PWE, CG and HP. These different groups of 

healthcare technology users' characteristics, skills and 

working environment may be different, which is worth 

considering when developing health care technologies 

from the users' perspective. It must be mentioned, how-

ever, that in assessing user needs, there is a substantial 

bias towards considering the needs of HP in contrast to 

PWE and CG. It is vital, therefore, that a range of users 

are consulted to get as wide an array of input as pos-

sible.78 Our review showed that PWE and CG are the 

users more involved in the MDD process. These users 

are likely to be a non- medical, heterogeneous group, in-

cluding family members. As a result, their background, 

age, level of training, physical and mental fitness, and 

language knowledge vary considerably. Furthermore, 

the context of use is hard to predict and likely to be less 

controlled, when compared with a healthcare setting 

where standardized procedures and protocols are usu-

ally in effect. Therefore, understanding their individual 

needs is imperative for a successful device development 

process, and product quality and safety,13,15 which might 

be the reason why these are more involved.

4.3 | Methods of involvement

In the process of designing and developing medical devices, 

biomedical innovators have at their disposal a range of for-

mal methods to incorporate user requirements. Our review 

shows that four methods were used to involve users in the 

MDD process, despite several other available approaches 

could have been considered such as heuristic evaluation, 

journey mapping,79 and cognitive walkthrough.80 The ma-

jority of the studies used surveys, probably due to their ef-

fectiveness in gathering user feedback, namely through 

scalability, cost- effectiveness, standardization of data, 

anonymity, and quick data collection.81 With increasing 

attention being paid to patient- reported outcomes by fund-

ing agencies, measures of patient- centered factors, such as 

quality of life, depression, anxiety, cognitive, and functional 

status, are increasingly included in these surveys. Usability 

evaluation was the second most used method, reported in 

20% of the reviewed studies, probably due to the current 

focus on improving usability and reducing human error 

within the medical device industry, and their need for regu-

latory agencies' certification.82

Depending on the purpose and context of the medi-

cal device, understanding user needs and eliciting their 

perspectives for developing medical devices could entail a 

combination of different methods.13 Our systematic review 

revealed that nearly half of the papers we retrieved incor-

porated two or more methods to evaluate user perspectives 

throughout the MDD process. The identified use of multiple 

qualitative and quantitative methods in combination with 

specific design methods is in line with the most recent lit-

erature which highlights the importance of multi- method 

human- centered design approaches for the development of 

health innovations comprising several design cycles.83

4.4 | Stages of MDD

Human- centered design should be central to all MDD 

to ensure that user needs are met. It is recommended 

that user- centered design should begin early, and con-

tinue throughout device development.84 Although we 

have found that users were involved in four out of the 

five stages of the MDD process—concept, design, testing 

and trials, and deployment stages—none of the medical 

devices identified was assessed in all of these four stages. 

Moreover, the predominance of studies found in the de-

ployment phase suggests that devices may lack sufficient 

user input during their development, since the form and 

function has already been determined, and the ability to 

innovate based on user needs is limited due to a number 

of fixed parameters.3 Consequently, the medical devices 

found in this review may only partially meet user require-

ments or fail to meet user requirements which could re-

sult in suboptimal user experiences, higher modification 

costs, and missed opportunities for innovation.

4.5 | Regulatory view

Despite the fact that regulatory authorities such as Food 

and Drug Administration (FDA) and European Medicines 

Agencies (EMA) and international standards organizations 

have increasingly emphasized the importance of the using 

formal methods for users' involvement in the MDD as a 
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critical factor in ensuring the effectiveness, safety, and usa-

bility of medical devices,85,86 the involvement of users in the 

MDD process in epilepsy remains marginal. Our systematic 

review revealed that users were only involved in the MDD 

process of 13 commercially available medical devices for 

epilepsy management with most of the involvement being 

performed at the end of the MDD process in the deployment 

phase. These results are in line with other therapeutic areas, 

as medical device manufacturers often do not consider the 

benefit of using formal human factors engineering methods 

within the MDD process.7 This gap suggests that the appro-

priate employment of formal methods by manufacturers is 

unlikely to occur to significant levels without deliberate ef-

forts to encourage and support manufacturers in doing so. 

Alternatively, the implementation of such methods could 

assume a mandatory character, being dictated to manufac-

turers by standards and purchasing agencies.

5 |  LIMITATIONS

This systematic review adopted the MDD cycle compris-

ing 5 phases accordingly with Shah, Robinson.15 However, 

there is a lack of standardization of the MDD life cycle 

phases. WHO has yet to publish the medical device inno-

vation part of the WHO medical device technical series, 

where it is expected to contribute to the standardization of 

the stages of the MDD process. Moreover, one limitation 

of this systematic review lies in the potential exclusion of 

medical devices developed by HP, whose contributions, 

though integral to the development phase, may not be 

explicitly reported in dedicated studies. Moreover, our 

review is contingent on published studies, and thus, it 

might not capture unpublished research, proprietary as-

sessments by companies, or start- up initiatives aimed at 

gathering end- users' feedback. This limitation highlights 

the potential underrepresentation of critical insights and 

developments in the field. The underreporting of user in-

volvement in the MDD process, especially in epilepsy man-

agement, results in a missed opportunity for the broader 

medical community. Theoretically, once IP rights are se-

cured, companies could safely disclose their methods of 

user involvement without jeopardizing their competitive 

position. However, the prevalent medical device indus-

try practice of non- disclosure prevents the sharing of po-

tentially beneficial experiences. Such transparency could 

foster an environment of collaborative improvement, mo-

tivating others to adopt user- centric approaches in device 

development. The lack of published information on user 

involvement methods in peer- reviewed journals hinders 

the opportunity for cross- learning and iterative enhance-

ments in medical device design. This gap in knowledge 

dissemination ultimately impacts the quality and efficacy 

of devices developed for epilepsy care, as well as other 

medical fields. Additionally, our review found only 55 pa-

pers on user involvement or acceptability, likely because 

these metrics are often embedded within the paper rather 

than highlighted in the abstract or title. This may have 

inadvertently excluded relevant studies, suggesting there 

could be more instances of user involvement not captured 

in our review.

6 |  CONCLUSION AND FUTURE 
DIRECTIONS

This systematic review elucidates the potential advantages 

and constraints of user involvement in MDD for epilepsy 

management. The analysis of 55 scientific sources reveals 

key findings: PWE are the most involved users, empha-

sizing the critical role of end- user feedback. Surveys and 

usability testing are common methods for gathering user 

input due to their scalability and cost- effectiveness. The se-

lection of formal methods varies by device type, indicating 

a need for diverse qualitative and quantitative approaches. 

Despite user involvement in four out of five MDD stages—

concept, design, testing, and deployment—there is insuf-

ficient engagement across all stages, potentially affecting 

device efficacy and usability. Existing regulatory guide-

lines stress the importance of user involvement, but more 

detailed guidelines are necessary for widespread adoption.

Future research should develop comprehensive guide-

lines that detail best practices for user involvement, en-

suring early and continuous engagement. It should also 

broaden the scope to include caregivers and healthcare 

professionals, recognizing their distinct needs. Innovative 

methods like heuristic evaluation and journey mapping 

should be explored to enhance user feedback. Addressing 

underreporting and non- disclosure of user involvement 

methods is crucial, advocating for greater transparency 

and sharing of best practices. Additionally, research 

should investigate the impact of user involvement on clin-

ical outcomes, safety, and satisfaction, providing robust 

evidence for user- centered design. This comprehensive 

approach aims to improve patient outcomes, foster inno-

vation, and enhance efficiency in medical device develop-

ment for epilepsy care.
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APPENDIX A

Data extraction form
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