
Experts Evaluation of Usability for Digital Solutions Directed at
Older Adults: a Scoping Review of Reviews

Anabela G Silva
CINTESIS.UA, School of Health

Sciences, University of Aveiro, Aveiro,
Portugal

asilva@ua.pt

Ana Isabel Martins
CINTESIS.UA, School of Health

Sciences, University of Aveiro, Aveiro,
Portugal

anaisabelmartins@ua.pt

Hilma Caravau
IEETA, Department of Medical

Sciences, University of Aveiro, Aveiro,
Portugal

hilmacaravau90@gmail.com

Margarida Almeida
DigiMedia, Department of

Communication and Art, University
of Aveiro, Aveiro, Portugal

marga@ua.pt

Telmo Silva
DigiMedia, Department of

Communication and Art, University
of Aveiro, Aveiro, Portugal

tsilva@ua.pt

Óscar Ribeiro
CINTESIS.UA, Department of

Education and Psychology, University
of Aveiro, Aveiro, Portugal

oribeiro@ua.pt

Gonçalo Santinha
GOVCOPP, Department of Social,
Political and Territorial Sciences,

University of Aveiro
g.santinha@ua.pt

Nelson P. Rocha
IEETA, Department of Medical

Sciences, University of Aveiro, Aveiro,
Portugal
npr@ua.pt

ABSTRACT
Background: it is important to standardize the evaluation and re-
porting procedures across usability studies to guide researchers,
facilitate comparisons, and promote high-quality studies. A first
step to standardizing is to have an overview of how experts-based
usability evaluation studies are reported across the literature. Ob-
jectives: to describe and synthesize the procedures of usability
evaluation by experts that are being reported to conduct inspec-
tion usability assessments of digital solutions relevant for older
adults. Methods: a scoping review of reviews was performed using
a five-stage methodology to identify and describe relevant litera-
ture published between 2009 and 2020 as follows: i) identification
of the research question; ii) identification of relevant studies; iii)
select studies for review; iv) charting of data from selected litera-
ture; and v) collation, summary, and report of results. The research
was conducted on five electronic databases: PubMed, ACM Dig-
ital Library, IEEE, Scopus, and Web of Science. The articles that
met the inclusion criteria were identified, and data extracted for
further analysis, including evaluators, current usability inspection
methods, and instruments to support usability inspection methods.
Results: a total of 3958 articles were identified. After a detailed
screening, 12 reviews matched the eligibility criteria. Conclusion:
overall, we found a variety of unstandardized procedures and a lack
of detail on some important aspects of the assessment, including a
thorough description of the evaluators and of the instruments used
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to facilitate the inspection evaluation such as heuristics checklists.
These findings suggest the need for a consensus framework on the
experts’ assessment of usability that informs researchers and allows
standardization of procedures.
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1 INTRODUCTION
The challenges that contemporary society faces, due to aging, are
also opportunities for technological and socio-economic innovation.
Older adults require security and comfort and an adequate level
of support and social integration. Despite the evident decrease in
the functional capacity of people as they age, a view that associates
only a dependent way of life to the older population is very re-
ductive and does not coincide with current perspectives, namely
healthy and active aging, which consider the need for optimization
of opportunities for social participation, health and the safety of el-
derly individuals, to promote their autonomy and independence [1].
These goals may be supported by new forms of care that involve the
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use of technological solutions to mitigate disability and promote
functioning. Digital solutions play an important role in areas like
optimization and personalization of healthcare provision [2], and
promotion of healthy lifestyles to minimize loneliness and social
exclusion [3] [4] [5], or to improve safety, independence and confi-
dence [2]. Digital solutions can improve the lives of the elderly at
an acceptable cost, but this only occurs if technologies are adjusted
to the challenges and specificities of this population. Issues such as
poor digital literacy, health problems, and chronic illnesses, loss of
visual and auditory acuity, or changes in fine motor skills should be
considered [6] [7] as they may hinder the use of technology. To be
effective, new technological developments must bring added value
to those who use them, so it is essential to adapt technologies to
their needs. To ensure that a digital solution is fully tailored to its
users, a robust evaluation process must be considered, especially in
terms of usability [8].

The ISO 9241-11 standard defines usability as the measure by
which a product can be used by specific users to achieve specific
objectives with effectiveness, efficiency, and satisfaction, in a con-
text of specific use [9]. The same standard stresses that usability
is dependent on the context of use, meaning that the level of us-
ability obtained depends on the specific circumstances in which
the product is used [9]. The usage context includes users, tasks,
equipment (i.e., hardware and software), and the physical and social
environment since all these factors can influence the usability of a
system. Thus, the usability of a system corresponds to the objective
of making it adapted to the body and mind of its user in a given
context [10].

Usability assessment is part of the interactive design, prototyp-
ing, and validation cycles, which are a very important component of
the overall design process [11]. When human-computer interaction
is built considering usability criteria, it enables an intuitive, efficient,
memorable, effective, and pleasant interaction. The improvement
in usability has several benefits, namely increased efficiency, higher
productivity, reduced errors, less need for training, improved ac-
ceptance, assisting non-specialized users, and assisting users with
limitations such as older adults [12] [13].

Usability evaluation can be empirical (based on data from real
users) or analytical (based on the analysis by specialists of an in-
teractive system and / or potential interactions). Empirical models
include test and inquiry methods, while analytical models involve
the inspection of the digital solution by experts to assess the various
aspects of user interaction [14] [15].

This review focuses on inspection methods that imply the use of
standards, heuristics, or guidelines by experts when performing a
usability evaluation. Heuristics are an established set of principles
of interface design and usability arranged on written sentences
[16], having a dual-use both for creating an interface (typically
used by designers and developers) and to evaluate its compliance
in terms of usability (typically performed by usability evaluators)
[17]. Experts have a fundamental role in both cases, as they are key
contributors to all stages of development, from product design to
evaluation.

The importance of usability standards is that they increase speed
and decrease the cost of technological development, along with
providing better consistency to the evaluated products [18]. Many

inspection methods lend themselves to the inspection of user inter-
face specifications that have not necessarily been implemented yet,
which means that inspection can be performed early in the usabil-
ity engineering lifecycle [19] [20]. Regardless of the development
phase, it is important to standardize the evaluation and reporting
of usability procedures across studies. This will contribute to high-
quality usability studies, with a greater probability of identifying
usability problems that will favor the quality of the products evalu-
ated or developed. A first step to standardize is to have an overview
of how the inspection procedures for assessing usability are re-
ported throughout the literature. This scoping review of reviews
aimed to describe the procedures of assessment of usability evalu-
ation by experts that are being reported to conduct an inspection
usability assessment of digital solutions relevant for older adults.

2 METHODS
This study followed a previous 5-stage framework for scoping re-
views [21] [22]. These stages are: i) identification of the research
question; ii) identification of relevant studies; iii) selection of rele-
vant studies; iv) charting the data; and v) collating, summarizing,
and reporting the results of the review. A scoping review of the
literature was the method selected as it aims to map key concepts,
summarize a range of evidence, especially in complex fields, and
identify gaps in the existing literature [21], [22].

2.1 Identification of the Research Question
The research question guides the subsequent stages of the review.
The research question for the present scoping review resulted from
the knowledge and experience of the research team. There is an
apparent lack of consensus in the academic literature regarding the
procedures that should be used by experts to evaluate the usability
of digital solutions. Therefore, the following research question was
defined: “What are the current practices for the experts’-based eval-
uation of the usability of digital solutions (e.g., evaluators, methods,
and instruments) relevant for the older adult population?”

2.2 Identification of Relevant Studies
A broad search strategy was used not including any reference to
older adults as this might narrow the search, although this topic
was subsequently used to select relevant studies. Therefore, the
research expression “usability” OR “user experience”was used in the
electronic search carried out in PubMed, ACMDigital Library, IEEE,
Scopus, and Web of Science. Databases were searched for English
language articles published between January the 1st of January
2009 and the 23rd of January 2020. The research terms were broadly
defined to avoid the exclusion of studies with potential interest for
analysis.

2.3 Selection of Relevant Studies
All references were imported into Mendeley software (Elsevier,
North Holland), and duplicates removed. The first 300 abstracts
were screened by three reviewers (HC, AGS & NPR). Differences
in judgment were used to refine inclusion and exclusion criteria
and were discussed until consensus was reached. Screening of the
remaining abstracts was then performed by one reviewer (HC).
Similarly, the first 10 full articles were screened by two reviewers



Experts Evaluation of Usability for Digital Solutions Directed at Older Adults: a Scoping Review of Reviews DSAI 2020, December 02–04, 2020, Online, Portugal

Figure 1: Flow diagram showing study identification and se-
lection for the present review

(HC & AGS) and differences in judgment discussed with a third re-
viewer (NPR). The remaining of the full papers were independently
screened by one of these three reviewers.

To be included, reviews had to be: i) published in English; ii) ad-
dressing and synthesizing evidence on any of the steps or method-
ologies used for usability assessment by experts; and iii) address-
ing usability in general or for a specific digital solution that was
considered of relevance to older adults or those caring for older
adults, such as informal caregivers, family members or healthcare
professionals. Reviews were excluded if: i) unrelated to the study
topic (e.g., belonging to the chemistry field); ii) targeting children
or younger age groups (e.g., digital solutions for children with
diabetes); iii) addressing usability for non-digital solutions (e.g.,
buildings) or digital solutions assessed as not of interest for older
adults or those caring for them; v) addressing usability of digital
solutions for older adults’ caregivers but which do not involve
interaction/feedback with older persons.

3 RESULTS - CHARTING AND COLLATING
DATA

The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram for this scoping review is pre-
sented in Figure 1. A total of 12 reviews were included in the present
scoping review. Table 1 presents the main characteristics of the
included reviews (i.e., authors and year, purpose, and number of
included studies).

3.1 Evaluators
Only three out of the 12 reviews reported on the number of the
evaluators involved in the usability inspection. Table 2 presents
the type of technology and evaluators’ number and characteristics
of the included reviews. Regarding experts’ characteristics, five
studies do not report any, and the ones that do so are ambiguous
about both the expertise level and the domain experience of those
performing the evaluation. There is also a great variability on what
is considered to be an “expert” as most reviews failed to provide in-
formation on how human-computer interaction or usability experts
were determined. Also, in four reviews students were involved in

the evaluations. Moreover, the term "expert" was used with two
different meanings: in some reviews this term was used to refer
the professional with knowledge in usability and user experience;
and in others to refer to the professional with knowledge on the
field of use of the technology under development, i.e., if developing
a technology for persons with diabetes, an expert would be, for
example, a medical doctor (i.e., domain expert).

In this scoping review, seven inspection methods were identified,
which are detailed in Table 3 heuristic evaluation, cognitive walk-
through, task analysis, perspective-based inspection, and guideline
review, metaphor of human-thinking and systematic usability eval-
uation. Seven reviews refer to more than one inspection method, as
is the case of the review of Hussain et al. [31] that referred to the
combination of heuristic evaluation and guideline review, while five
reviews reported only one inspection method, as is the case of the
review of Allison et al. [23] that used only cognitive walkthrough.
In addition to the inspection methods that were identified in the
scoping review, others were not detected though being widely de-
scribed in the literature, namely consistency inspection, and formal
usability inspection.

3.2 Current Usability Inspection Methods
Heuristic evaluation was the most used usability inspection method
found in this scoping review, as it was reported in 11 of the 12
studies included. The second most used method was the cognitive
walkthrough, reported in half of the reviews (n=6). The third most
reported method was guideline review, present in four out of 12
studies. The method perspective-based inspection was described in
two studies, and the methods task analysis, metaphor of human-
thinking, and systematic usability evaluations were reported by
just one study.

Of the reviews that reported inspection using heuristic evalua-
tion, nine reported generic heuristics. Nielsen’s heuristics were
reported in all reviews, and one of the reviews also reported
the Gerhardt-Powals heuristics [36]. Likewise, specific heuris-
tics for different types of technology and users were reported
in six of the 12 reviews. These were heuristics for gesture in-
teraction [37] [38] [39] [40] [41] [42] [43], mobile interfaces
[44],[45],[46],[47],[48],[49],[50], [51],[52], web sites [53] [54] [55]
[56] [57], interactive television (iTV) [58] [59], m-commerce ap-
plications [60], mobile augmented reality [61], security in online
health social networks [62], health information systems [63], e-
governance [64] human-robot interaction [65], assistive robotic
[66], and medical devices [67]. In addition, we also retrieved heuris-
tics that were specific for both type of technology and users: heuris-
tics for smartphone applications [50], mobile based applications
[48], and websites [53] directed at older persons.

Regarding the reviews that reported guideline reviews, two ISO
standards were used to check its compliance in inspection evalu-
ation. ISO 9241-11 [68], which stands for Ergonomics of Human-
System Interaction — Part 11: Usability: Definitions and Concepts,
was reported in all four reviews [28] [29] [31] [32], and ISO 9126-11
[69], which stands for Software Engineering — The Product Quality,
was reported in one review [28].
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Table 1: General characteristics of included reviews

Authors Purpose of the paper/study Number of
studies in
the review

Allison et al. [23] Reviewing methodologies and techniques to evaluate websites; provide a framework of the
appropriate website attributes that could be applied to any future website evaluations.

69

Baharuddin et al.
[24]

Proposing a set of usability dimensions that should be considered for designing and evaluating
mobile applications.

Not referred

Chuan et al. [25] Creating a set of gesture-specific heuristics that would complement existing general usability
heuristics for the design and testing of new gestural interaction.

6

Costa et al. [16] Identifying the heuristics and usability metrics used in the literature and/or industry; based on the
review results, this work presents a proposal of a set of usability heuristics focused on mobile
applications on smartphones, considering the User, Task, and Context as usability factors and
Cognitive Load as an important attribute of usability.

8

Ellsworth et al. [26] Revising methods employed for usability testing on electronic health records; the aim was to
evaluate methodological and reporting trends present in the current literature by investigating
published usability studies of EHRs.

120

Fernandez et al.
[27]

Analysing which usability evaluation methods have proven to be the most effective in the Web
domain

18

Fernandez et al.
[28]

Analyzing which usability evaluation methods have been employed to evaluate Web applications
over the last 14 years.

206

Fu et al. [29] Assessing the usability of diabetes mobile applications developed for adults with type 2 diabetes. 7
Hermawati &
Lawson [30]

Presenting a comprehensive review of 70 studies related to usability heuristics for specific domains;
the aim is to review the processes that were applied to establish heuristics in specific domains and
identify gaps in order to provide recommendations for future research and area of improvements.

70

Hussain et al. [31] Reviewing the relevant and appropriate usability dimensions and measurements for m-banking
application; proposing a set of usability dimensions and measurements for m-banking evaluation

49

Lim et al. [32] Identifying, studying, and analyzing existing usability metrics, methods, techniques, and areas in
mobile augmented reality learning.

72

Yen & Bakken [33] Reviewing and categorizing health information technology usability study methods and to provide
practical guidance on health IT usability evaluation.

346

3.3 Instruments to Support Usability
Inspection

The results of this scoping review also revealed the utilization of
heuristics checklists that are a predefined set of verification points
used to analyze heuristics, and against which user interface com-
ponents are compared in an inspection evaluation [70]. These in-
struments aggregate and conjugate different heuristics for a given
digital solution. This scoping review identified three checklists to
support inspection methods: the Mobile-specific Heuristic Evalua-
tion checklist [52], the Usability of Web-based Information Systems
checklist (based on ISO 9241 and Nielsen’s heuristics) [71] and the
MiLE+ that is based on 82 technical heuristics (i.e., 36 navigational
heuristics, eight content heuristics, seven technology/ performance
heuristics, and 31 interface design heuristics) [72].

4 DISCUSSION
This scoping review of reviews aimed to synthesize current prac-
tices for the experts’ evaluation of the usability of digital solutions
relevant for older adults.

Results suggest that the characteristics of study evaluators are
only briefly reported, and no agreement seems to exist on the charac-
teristics reported for each of them. Often the reader is not informed

of how many experts performed the evaluation or on the expertise
level and domain experience of those performing the evaluation.
There is no consensus about the ideal number of experts but, ac-
cording to Nielsen [19], three to five experts are generally required
to carry out a usability evaluation using an inspection method.
Inspection methods are complex and multifaceted, and evaluators
who have usability and/or local systems expertise are critical for
effective evaluation [26].

There is also a great variability on what is being considered
an expert as most reviews failed to provide information on how
human-computer interaction or usability experts were determined
(i.e., whether it was based on formal educational years of experience,
profession, or any other criteria). There are no specific guidelines
on the literature regarding the characteristics that specialists should
have; however it is suggested that these experts must have proven
experience in human-computer interaction. They should typically
be usability experts and preferably present domain expertise in
the industry type of the digital solution under development. It is
very important to train the evaluators, so they know exactly what
they are meant to do and cover during their evaluation. Inspection
evaluation is heavily dependent on the skills of experts involved in
the study, thus, lack of information related to the level of expertise
of the evaluator can introduce bias into the evaluation [30].
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Table 2: Type of technology and evaluators’ number and characteristics

Authors Type of technology Number of
Evaluators

Characteristics of the evaluators

Allison et al. [23] Websites: e-Bug or similar educational
health websites

Not reported Experts in the field of website design

Baharuddin et al.
[24]

Mobile applications 2 Usability specialists

Chuan et al. [25] Gestural interaction Not reported Not reported
Costa et al. [16] Mobile apps (for touchscreen

smartphones)
Not reported Domain experts

Ellsworth et al. [26] Electronic Health Records (EHRs) Not reported Not reported
Fernandez et al. [27] Web domain Not reported Most studies used graduate students as

evaluators
Fernandez et al. [28] Web applications Not reported Web designers or students
Fu et al. [29] Diabetes mobile apps 3 per study Medical students; Usability experts; Mobile

device experts; Informatics; Nurses; Community
health workers

Hermawati &
Lawson [30]

Not specified An average of 7
evaluators per study

Usability practitioners and undergraduate
students (reported for just one study)

Hussain et al. [31] Mobile banking application Not reported Not reported
Lim et al. [32] Mobile augmented reality Not reported Not reported
Yen & Bakken [33] Health information technology Not reported Not reported

Table 3: Usability inspection methods reported in the included reviews

Inspection method Allison
et al.
[23]

Baharuddin
et al. [24]

Chuan
et al.
[25]

Costa
et al.
[16]

Ellsworth
et al. [26]

Fernandez
et al. [27]

Fernandez
et al. [28]

Fu et
al. [29]

Hermawati
& Lanson
[30]Lawson
[30]

Hussain
et al.
[31]

Lim
et al.
[32]

Yen &
Bakken
[33]

Heuristic evaluation x x x x x x x x x x X
Cognitive Walkthrough X x x x x X
Task analysis x
Metaphor of
Human-Thinking

x

Systematic Usability
Evaluation

x

Perspective-based
inspection

x x

Guideline review x x x x

Great confusion was also apparent in the use of the term "expert",
as in some reviews this term refers to the professional with knowl-
edge on the field of use of the technology under development (e.g.,
a physician involved in the development of a technology for moni-
toring diabetes) or as the professional with knowledge in usability
and user experience (e.g., an human-computer interaction specialist
assigned to evaluate the interface of the technology for monitoring
diabetes). Both experts are valuable and have very different roles,
as each one’s expertise is essential to ensure that the technology is
both not only usable, but also adapted to the users’ needs.

The literature states that heuristic evaluation is one of the most
used usability evaluation methods [34]. This review supports such

previous finding, as this method was reported in all included re-
views, except for one. One of the most important steps in an in-
spection evaluation is the establishment of an appropriate list of
heuristics and the selection of typical tasks that should be con-
sidered during the evaluation. Heuristics can help the evaluators
focus their attention on certain issues and, for that reason, it is
important to use generic heuristics to ensure a global assessment of
the interface. These can be complemented with specific heuristics
that address concrete aspects of that type of digital solutions or
type of users.

In this scoping review, generic and specific heuristics were re-
trieved. Regarding generic heuristics, Nielsen’s heuristics [35] ap-
peared in every single review that addressed heuristic evaluation,
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which suggests that this is considered the gold standard of heuris-
tic evaluation. More specific heuristics were reported for different
types of technologies, such as mobile interfaces, gestural interac-
tion, and web sites. We also retrieved heuristics that were specific
for both type of technology and users, in this case, older adults.
This type of heuristics considers not only the attributes of the type
of technology but also the characteristics of the type of users. In
the case of older adults, issues such as lower digital literacy, the
need for larger fonts and buttons, or difficulties in touch interaction
should be considered.

Inspection methods present difficulties in terms of application,
which has led to the growing establishment of instruments to sup-
port inspection using heuristics: the heuristics checklists. These
tools are attempts to objectify inspection using heuristics. In prac-
tice, these instruments aggregate and conjugate different heuristics
for a given digital solution, for example, a checklist of heuristics for
mobile phones. The use of checklists can support the verification of
heuristics since they allow to detail each heuristic in more exhaus-
tive aspects and thus considerably facilitate the evaluation. The
use of heuristics checklists also simplifies the analysis and results
in interpretation, helping to prioritize the need to solve usability
problems. Despite the advantages of using checklists reported in
the literature, which include reducing memory load, errors, and
workload [70], in this scoping review only three heuristic checklists
were reported.

The checklists were used as a practical design support tool, or
as an evaluation support tool used to suggest necessary areas for
interface redesign and it can be used throughout the design process
in evaluating multiple design alternatives [73]. For example, using
usability checklists enhances the effectiveness and efficiency of
heuristic evaluation [74] and it has been found that using a check-
list leads to the identification of 90% of usability problems. These
findings contrast with a previous report [75] suggesting that heuris-
tic evaluation (without a checklist) typically do not predict more
than 30 to 50% of usability problems. These results suggest that the
use of checklists might improve the traditional heuristic evaluation
technique [75], however, according to the results of this scoping
review, this practice does not seem to be disseminated. Despite not
being reported in the 12 reviews included in this scoping review,
some checklists are widely used in the development and evaluation
of specific technologies, such as the checklist for mobile phone
user interfaces [74], and the accessible smartphone interface design
heuristics checklist [65]. There is also a checklist specific for older
adults, the Touch-based Mobile Heuristics Evaluation for elderly
people for evaluating the usability of touch-based mobile phones
[48].

This research study presents some limitations that are directly
related to the typology of reviews, such as the absence of assess-
ment of the quality of the included reviews and the quantitative
summary of findings [76]. Also, this is an area where a large amount
of publications takes place as conference proceedings and we did
not search specifically for these. Nevertheless, it is likely that by
including mostly reviews published in journals that these are more
comprehensive documents, since conference proceedings tend to
have lower word counts for included papers. Also, the judgment
made to decide whether a manuscript was on a product or technol-
ogy that could be of use for older adults was a subjective judgment

made by the authors and could have biased the results towards the
field of health.

5 CONCLUSION
Overall, we found a lack of a detailed description of the evaluators
that are central to the inspection methods application. The inspec-
tion method most reported was heuristic evaluation, but even this
one has drawbacks, namely the low investment in the application
of instruments that facilitate its use, such as heuristics checklists.
These findings suggest the need for a consensus framework on the
experts’ assessment of usability that informs researchers and allows
a standardization of procedures.

Usability inspection evaluation is an essential component of the
usability evaluation of digital solutions; however, it cannot be con-
sidered in isolation or stray from the usability test evaluation that
involves real end-users in the evaluation sessions. Ideally, evalua-
tion with experts should take place before testing with real users,
so that the biggest usability problems are discovered and addressed
before they prevent participants from discovering harder to spot
workflow specific issues. Furthermore, using usability inspection
methods allows a combination of methods of different nature, which
is considered good practice in terms of usability evaluation. Even
though inspection methods find many usability problems that are
not identified by users testing, it is also the case that it may miss
some problems that can only be found by users. In addition, evalua-
tors are probably likely to overlook usability problems if the system
is highly domain-dependent and they have little domain expertise
[77]. Eliminating usability errors before usability testing allows the
testing to reveal more unique and subtle usability concerns. In this
sense, inspection evaluation is complementary to user testing and,
therefore, fundamental for the real adaptation of the technology to
the end-users and the context of use.
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