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Abstract

A barrier-free design ensures that all individuals equally and effectively access and
employ products in various environments regardless of physical or cognitive abili-
ties while promoting social inclusion and diversity. Barrier-free design concepts are
applied to packaging design areas to ensure convenient and safe usage and improve
usage experience and inclusiveness. The current study aims to review the current
status of international and Chinese research on barrier-free packaging design and
explore future developmental trends. The study found that the research topic of
package opening accessibility was studied the most among older individuals. This
means that the elderly population was the group benefiting the most from the bar-
rier-free packaging design, although the barrier-free design allows more extensive

Hubei, China. usage without barriers for all ages. The present findings on the status and progress

of barrier-free packaging design concepts offer a comprehensive perspective for
other scholars, thereby encouraging greater involvement in enhancing the existing
knowledge system and research practices in the relevant academic field.
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1. Introduction

Daily objects are directly associated with the life quality of the elderly populations in terms of barriers. Barrier-free
design concepts originated in the United States of America (USA) in the 1950s. It was initiated in the design industry
to aid the disabled and elderly populations in resolving existing barriers (Oliver & Christine, 2010; Persson et al.,
2015; Satoshi, 2021). The Second World War, which physically disabled certain American soldiers, spurred multiple
environmental designs in terms of buildings and equipment to provide disabled soldiers access to education, employ-
ment opportunities, independent living, and medical services (Oliver & Christine, 2010; Persson et al., 2015; Satoshi,
2021). A barrier-free design could assist the disabled group with reduced mental and physical capabilities in resolving
existing barriers (Oliver & Christine, 2010). The causes of disabled could arise from inheritance, natural ageing, or
injuries (Oliver & Christine, 2010). Therefore, the barrier-free design could assist all vulnerable groups of individuals,
especially the disabled and elderly, in utilising barrier-free objects independently (Oliver & Christine, 2010).
Multiple design concepts that emerged from the barrier-free design concept were proposed to resolve existing
barriers, including universal design, inclusive design, accessible design, and design for all (Persson et al., 2015;
Satoshi, 2021). This is because obstacles do not solely impact individuals with disabilities; instead, they also extend
to those inconvenienced by inadequate design (Satoshi Kose, 2021). While specific designs may facilitate accessibil-
ity for one demographic, they can simultaneously pose challenges for others. The European Institute for Design and
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Disability delineated the concept of ‘design for all” as accomplishing equity and inclusiveness in design to fulfil users’
diverse needs during the annual general meeting in 2024 in Stockholm (Mira, 2004). Ronald L. Mace, who was an
architect, educator, and product designer, defined the “universal design’ concept as incorporating the element of uni-
versality in objects for users with different physical abilities, usage conditions, and ages (Springer Link, n.d.). Mean-
while, the ‘inclusive design’ concept is popular in the United Kingdom, which encompasses various user groups
globally to ensure that the object is utilised in multiple scenarios (Normie, 2005). The ‘accessible design’ could
potentially expand the user group by increasing the ease of use of a design object for disabled individuals (1SO, 2001).
The aforementioned design concepts were developed from the barrier-free design concept to remove all potential
barriers to different usage. Each definition is similar to one another. Furthermore, the European Union Ministers
convened in 2009 and decided that those design concepts could be combined to enhance the accessibility of user
groups through specially designed objects (Persson et al., 2015).

The inception, development, and advancement of these design concepts of solving barriers arise from the ongoing
efforts of multiple organisations and individuals. These barrier-free design concepts acquire higher awareness across
individuals, communities, nations, and the globe, which are deemed necessary for the elderly and disabled popula-
tions to seamlessly integrate with the community. Packaging barriers motivated academicians, researchers, and de-
signers to develop barrier-free packaging design concepts. The development is also based on the four concepts or
equivalents, including inclusive design, accessible design, design for all, and universal design. The current study
findings would significantly contribute to the existing knowledge body in barrier-free packaging design. A literature
review of past studies could also pinpoint the necessity level for accessible packaging designs in different user groups
and determine the effective approaches to maximise the accessibility of specially designed packaging. So that schol-
ars could obtain a deeper comprehension of contemporary barrier-free packaging research before further investigating
the research topic.

2. Methodology

The present study examined the contemporary circumstance of the barrier-free packaging design application. A rig-
orous search for relevant literature with extensive perusal is imperative to clearly define the study scope. Various
sources, such as journal articles, theses, books, project reports, and the Internet, were employed to search for relevant
studies in English and Chinese. Particularly, Scopus, Web of Science (WoS), Google Scholar, and CNKI these au-
thoritative academic resources were utilised to by searching literatures. A specific timeframe was not implemented
in this study to search for relevant articles, which could comprehensively collect all the latest references. Meanwhile,
keywords were applied to gather potential articles, namely barrier-free packaging design, packaging design for all,
inclusive packaging design, universal packaging design, and accessible packaging design. The abstract and study
findings were analysed to determine the relevancy of the selected articles with the current research topic before in-
tensive reading. All books, theses, and project reports with corresponding references were also scrutinised. The pro-
cess was repeated until data saturation. A total of 31 articles, 10 design standards, 9 theses, 2 books, and 2 project
reports were recorded via the Mendeley software.

3. Study Results
3.1 Packaging Design under Barrier-Free Design Concepts

Limited studies were conducted on barrier-free packaging design concepts, although a deep concern is demonstrated
for packaging barriers by various organisations and packaging scholars across the globe. The International Organi-
sation for Standardisation (ISO) standardises barrier-free packaging design worldwide by gathering and issuing stand-
ardised documents for the design. Subsequently, the research topic of barrier-free package opening designs has re-
ceived the highest attention among researchers.

3.1.1 Barrier-Free Packaging Design Standards
The ISO is a non-governmental organisation operating independently with 165 national bodies. Experts could dis-
seminate knowledge and establish international standards in offering innovative solutions to global challenges (1SO,
n.d.). The ISO published four accessible packaging design standards for a plethora of contents and aspects:

1) ISO 11156: 2011 Packaging — Accessible Design — General Requirements was issued in 2011 before the latest
version was provided after reviewing the standard in 2017, which highlighted the general standards upon scrutinising
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the entire lifecycle of packaging products from product identification to usage. The aim was to increase the recogni-
tion of product details on the packaging and usage among various user groups, including the elderly population and
individuals with lower levels of physical, sensory, and mental abilities (1ISO, 2011).

2) The ISO promulgated 1SO 17480: Packaging — Accessible Design — Ease of Opening in 2015 before applying
the latest version after reviewing the first version in 2020 to enhance the convenience aspect of package opening. The
standard based on existing users encompasses different features of package opening design, such as opening methods,
opening positions, and evaluation approaches (I1SO, 2015).

3) The 1SO issued 19809: Packaging — Accessible Design — Information and Marking in 2017 to delineate the
precautions and techniques for presenting details and markings on packaging (1SO, 2017). The standard also provides
package opening information, which allows individuals to effectively acquire relevant details by considering sensory
and cognitive capabilities (1SO, 2017).

4) 1SO 22015: Packaging — Accessible Design — Handling and Manipulation was introduced to elucidate corre-
sponding requirements and recommendations for higher packaging accessibility by users with a different range of
physical functions. The standard considers different usage requirements and circumstances of various user groups
(1S0, 2019). Particularly, recommendations on the packaging size, structure, shape, material, weight, and opening
techniques were provided for effortless utilisation (ISO, 2019).

The barrier-free packaging design standards issued by the ISO have been adopted by various nations. Furthermore,
the standards serve as references for academicians, researchers, and designers worldwide to assess and advance bar-
rier-free packaging design concepts with appropriate specifications. At the same time, relevant research and findings
constantly improve the existing packaging design standards.

3.1.2 Barrier-Free Packaging Design Research

A dearth of studies was available for resolving packaging barriers. Only 12 articles in English were discovered via
the keywords of ‘packaging design’ containing phrases of ‘design for all’, ‘barrier-free design, ‘universal design’,
‘inclusive design’, and ‘accessible design’. The search results demonstrated a scarcity of research on addressing other
packaging barriers compared to investigations on package opening barriers. Three articles examined both package
opening and product information identification barriers, whereas the remaining nine studies focused on resolving
package opening barriers. Nonetheless, the nine studies sought to promote barrier-free packaging for older popula-
tions, which highlighted multiple packaging barriers that existed for elderly users.

There are three articles presented solutions addressing both the challenges in identifying product information and
the difficulties in opening packaging. Yiangkamolsing, Bohezl and Ingo Bueren (2010) employed the ‘universal de-
sign’ concept to incorporate barrier-free design principles in flexible packaging: packaging product information de-
tails should be optimally arranged for sound comprehension and package opening should be effortless and safe.
Moreover, Barbosa, Ribeiro, Soares, and Okimoto determined tactile product information and package opening situ-
ations to ensure that visually-impaired individuals could grasp packaging details and open the package via touch
(Maria et al., 2019). Yoxall et al. aimed to resolve both package opening and product information identification
barriers by proposing inclusive design concepts in a book titled ‘Integrating the Packaging and Product Experience
in Food and Beverages’. The importance of considering various users with different capabilities was underscored,
especially users with partial vision and hand functions to peruse product details and open the package (Goodman-
Deane et al., 2016).

Dr Alaster Yoxall from Sheffield Hallam University led the inclusive packaging design research for over a decade
(Sheffield Hallam University, n.d.) and significantly contributed to the field by collaborating with other scholars
while motivating academicians to perform similar investigations in other disciplines. Dr Alaster Yoxall and team
reported barrier-free package opening design findings on five academic papers. The findings emphasised package
opening requirements match with elderly individuals’ hand functions based on the ‘inclusive design’ concept, which
developed packaging opening sits for the older populations by integrating biomechanical and engineering features to
suit the opening requirements for elderly hand capabilities (Alaster et al., 2019; Langley et al., 2004, 2005a; Langley
et al., 2005b; Canty et al., 2005).

Marcin Butlewski, who is an academician from the Poznan University of Technology, reported similar findings as
Dr Alaster Yoxall’s team, despite employing the ‘universal design’ concept instead of ‘inclusive design’. The study
focused on the ageing population to develop a barrier-free packaging design for all individuals by incorporating the
engineering mechanics required for package opening and older individuals’ hand biomechanics (Marcin, 2015).

There are 3 studies identified in the present study also scrutinised barrier-free package opening among the ageing
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populations. Buddeejeen and Kengpol explicated that the packaging shape could effectively assist older individuals
in comprehending the opening techniques compared to the text prompt (Jeeranuch & Athakorn, 2018). Simultane-
ously, Woodcock, Torrens and Mcdonagh employed the ‘design for all” concept to determine whether food package
opening by the elderly population would be influenced by a positive or negative mentality (Woodcock et al., 2002).
Next, Woodcock, Torrens and Mcdonagh postulated that the barrier-free package opening design could aid older
individuals with reduced physical functions in living independently (Woodcock et al., 2002). Jensen and Widding,
(2009) also proposed a user-friendly packaging design for consumer products based on specific needs, which allowed
older individuals, patients with rheumatism, and individuals with visual impairments for effortless package opening.

3.2 Packaging Design under Barrier-Free Design Concepts in China

The barrier-free design concept was officially introduced in China in 1985 despite the concept being developed for
over three decades after being propounded in 1950. The concept was initially employed in the public environment
and facilities for physically inconvenient individuals in China, similar to the initiative in the USA. Relevant discus-
sions on providing highly-accessible public facilities to different users were conducted in a seminar titled ‘Disabled
Persons and Social Environment’ organised in March 1985, the Third Session of the Sixth National People’s Congress,
and the Third Session of the Sixth National Committee of the Chinese People’s Political Consultative Conference in
April 1985 (China Rehabilitation Research Center, 1989). These three national meetings pinpointed and developed
barrier-free environmental design in terms of buildings and equipment for physically challenged users in China. The
advancement in China was contributed by the international standards and the development in Europe and the USA
as relevant concepts, including accessible, universal, and inclusive design, were initiated by Western academicians
and institutions.

3.2.1 Barrier-Free Packaging Design Standards in China
The State Administration for Market Regulation and the National Standardisation Administration of China translated
and developed several barrier-free packaging design standards by referring to the barrier-free packaging standards
issued by the ISO:

1) Packaging — Accessible Design — General Requirements (The State Administration for Market Regulation
and the National Standardisation Administration of China, 2019);

2) Packaging — Accessible Desigh — Ease of Opening (The State Administration for Market Regulation and the
National Standardisation Administration of China, 2015);

3) Packaging — Accessible Desigh — Information and Marking (The State Administration for Market Regulation
and the National Standardisation Administration of China, 2020).

The primary principle of each standard is not delineated in the section as the standards were translated from the
ISO standards (see 3.1.1. Barrier-Free Packaging Design Standards). The holistic and national standards elucidate in
China the general, information, and opening design for barrier-free packaging.

3.2.2 Barrier-Free Packaging Design Research in China
Numerous scholars endeavoured to resolve packaging barriers in China. A total of 27 relevant studies were available
on China National Knowledge Infrastructure (CNKI), which is the most authoritative and largest academic resource
in China (CNKI, n.d.). The articles adopted barrier-free, universal, and inclusive design concepts, similar to the re-
search conducted in English (see 3.1.2 Barrier-Free Packaging Design Research). The studies in China were classified
into four categories.

1) Theoretical Research on Barrier-Free Packaging Design

Past scholars incorporated the requirements and principles of packaging design after investigating barrier-free de-
sign concepts to effectively resolve existing packaging barriers (Liu, 2016; Zhao, 2014). Multiple packaging design
aspects were integrated by Liu Yi from the Hunan University of Technology by analysing product information iden-
tification, package opening, and item removal from the package interior (Liu, 2012). Zhiyuan Jia from the Beijing
Institute of Technology also studied consumer packaging among underprivileged groups and conducted three pack-
aging case studies based on the ‘universal design’ concept, which highlighted several crucial barrier-free design ex-
periences (Zhiyuan, 2016). The theoretical research serves as a foundation for appraising the barrier-free packaging
design concept by future researchers in China despite several research limitations.

2) Resolving Product Information Identification Barriers for the Visually-Impaired Group

Product information design is the main focus, with suitable fonts, colours, graphics, and typesettings analysed to
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present visual-friendly information on barrier-free packaging (Ji, 2020; Ji, 2016). Specifically, optimal pharmaceuti-
cal packaging was developed by incorporating tactile details (He, 2012; Zhao, 2014) or employing intelligent systems
or mobile phone applications for voice information to allow visually-impaired individuals to obtain pivotal product
information (Tian, 2020). Relevant studies generally integrate advanced technologies with packaging design to
achieve barrier-free information transmission for visually-impaired groups. Subsequently, intelligent packaging de-
sign studies sprouted in China.

3) Resolving Packaging Barriers for the Elderly Population

A majority of articles identified in this study aimed to resolve packaging barriers for the elderly population in
China as older individuals in China frequently experience packaging barriers in quotidian lives. The 15 articles em-
phasised providing easy package opening and product information identification among the ageing group. Drug pack-
aging and food packaging as packaging samples in these studies, since the elderly are the primarily consumer groups.

A total of nine articles appraised and postulated corresponding solutions to package opening and product infor-
mation identification barriers experienced by older individuals (Guan, 2020; Li, 2016; Liang, 2015; Liu & Liu, 2021;
Liu, 2016; Tao, 2018; Wang, 2020; Xiachui, 2021; Xun, 2021). The researchers addressed product information iden-
tification barriers due to elderly individuals’ vision degradation by underscoring integral high colour contrast, grasp-
able graphics, text information, and user-friendly typesetting design. The researchers resolved the package opening
barriers by streamlining the packaging structure and simplifying the opening method to account for elderly individ-
uals’ declined hand strength and flexibility.

Men Delai and Xie Xinyi from the South China University of Technology referred to Marcin Butlewski and Dr
Alaster Yoxall’s research team (see 3.1.2 Barrier-Free Packaging Design Research). The opening design for older
individuals should account for older individuals’ hand functional status to allow senile patients to effortlessly employ
packages upon examining older individuals’ hand size and grip strength (Xie, 2017). Yuan Huihui and He Ge also
assessed the current design status of most drug bottle mouths and evaluated older individuals’ psychological and
physiological aspects to optimise the bottle mouth design (Yuan & He, 2020). Meanwhile, Yang Feng Tang resolved
the package opening barriers in terms of the package opening sets design for ageing individuals (Yang, 2013). The
remaining four pharmaceutical packaging studies resolved product information identification barriers experienced by
older individuals by redesigning the packaging visual elements, including the font, colour, graphics, and typesetting
(Fu, 2016; Huang, 2021; Liu, 2015; Liu & Liu, 2021).

Nonetheless, the articles identified in the present study contain the limitation of low participation by older popula-
tions. Particularly, 11 of the 15 articles concluded the study findings and proposed several solutions via theoretical
discussions and case studies of existing packaging practices and barrier-free design principles. Furthermore, certain
studies only referred to the most optimal packaging designs in the market to propose solutions for resolving the
barriers encountered by the ageing population. Thus, the reliability of the conceptual outcomes requires further ex-
amination.

3) Applying Multisensory Design to Resolve Packaging Barriers:

This study identified two theses related to the present research topic, namely ‘The Development and Application
of Multisensory and Barrier-free Packaging Design’ (Liang, 2012) and ‘A Study on Universal Packaging Design
based on the Theory of Multisensory Concept’ (Gong, 2014). The first thesis underscored several sensory design
principles that allowed various user groups to effectively acquire the product information printed on the packaging.
Specifically, the principle of information reception, the multisensory information communication and presentation
approach, and packaging design cases optimally translating product information for special and healthy groups were
analysed. Meanwhile, the second thesis appraised the presentation method of multisensory synaesthesia information
in several packaging design cases. Vision and touch (Braille) elements were integrated to present product information
via relevant colours and packaging materials to communicate product taste information. The advantages of including
synaesthesia elements in the barrier-free packaging design for communicating information were also highlighted.
Summarily, the two theses proposed solutions for users to effectively obtain product information from the packaging
through sensory channels. The theses aimed to integrate barrier-free packaging design with sensory information
transmission and delineate the feasibility of employing sensory channels in delivering product information on the
packaging while reducing the barriers for users.

4. Conclusion and Recommendations

The current study aimed to comprehend the contemporary research trend on barrier-free packaging design while
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exploring future developmental trends. The primary research content focused on resolving barriers to obtaining prod-
uct information and opening the package. The study participants were the visually-impaired and ageing groups with
declined physical functions. Packaging barriers mostly exist in the quotidian lives of underprivileged populations.
The articles identified in this study proposed integrating interdisciplinary knowledge, such as ergonomics, biome-
chanics, gerontology, psychology, and other professional knowledge to develop barrier-free packaging designs and
resolve the existing barriers. Particularly, a multisensory packaging design was proposed to shift the focus from solely
on vision to both vision and tactile functions. The importance of resolving packaging barriers was also underscored
and relevant applications were conducted by scholars from various disciplines, which provided the groundwork for
future research on barrier-free packaging design.

The current study recommends future researchers systematically examine all usage processes, as the packaging
includes a series of interactions, such as carrying, storing, and understanding the opening and closing method apart
from acquiring product information and packaging opening. Appraising all interaction steps between users and pack-
aging could effectively resolve the existing packaging barriers. Moreover, barrier-free packaging designs for older
individuals should garner more attention, as the median age increases across different nations. Since barrier-free
packaging designs that can be easily employed by the elderly population would also be accessible to other age group
users (Nigel & Lynne, 2015).
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