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Abstract 
E-textiles and wearable technologies offer an entirely 
new means for interacting with personal computing 
devices. While many publications have been made 
regarding their technical feasibility and methods, less 
research has been done to study the user experience of 
such technologies. Specifically, e-textiles and wearable 
technologies face challenges in terms of their social 
acceptability. This paper surveys existing literature to 
identify core themes, point out guidelines for the design 
of future e-textile and wearable technologies, and also 
highlight unexplored areas for future design research. 
This paper focuses on the perspective of the user 
experience, without delving into the technological 
details and requirements of implementation. By 
understanding the problem of interaction between 
humans and wearable devices, designers can create e-
textiles and wearable technologies that address the 
physical, psychological, and sociological needs of users. 
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INTRODUCTION 
E-textiles and other wearable devices have attracted a 
lot of attention in recent years, both in academia and in 
the media. These technologies offer new opportunities 
for input and output methods in mobile computing 
because of their accessibility, even while performing 
other activities. Specifically, electronic textiles (e-
textiles), weave power, data lines, sensors, inputs, and 
outputs into users’ clothing. (Holleis et al. 2008) 
Research papers have published the results of 
technological advancements in this area by describing 
breakthroughs in computing techniques and e-textile 
design methods (Martin et al. 2003) (Post and Orth 
1997) and producing unique artifacts and applications 
of wearable devices (Karrer et al. 2011)(Buechley et al. 
2008)(Kan et al. 2015)(Moere and Hoinkis 2006).  

With the technical foundation for wearables established, 
attention is shifting to also focus on the social 
acceptance of wearable devices. Despite recent 
technological advancements, the problem of the 
interaction between humans and wearable devices 
remains a barrier to widespread adoption of wearables 
by end users. Only by studying this problem of human-
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computer interaction can designers and technologists 
create e-textiles and wearable technologies that 
address the physical, psychological, and sociological 
needs of users.   

Scope of Research (Inclusion & Exclusion 
Criteria) 
This paper examines the research that has already 
been done in the areas of e-textiles and wearables as 
they relate to user experience, with an emphasis on 
their social acceptance. It presents findings and 
guidelines for the design of future devices, and 
identifies common themes among the literature. 
However, it does not present or consider the technical 
implications of these findings for the fabrication of such 
devices. Nor does it survey current literature regarding 
the implementation and engineering of wearables or e-
textiles using the most recent techniques. 
 
BACKGROUND 
Over the past decade, enormous strides have been 
made in e-textile technology and wearable devices, 
opening up new opportunities for personal interactive 
technologies. As a result, the concept of “wearability” 
has emerged as designers try to adapt technology to 
meet human needs. “Wearability” has typically referred 
to users’ physical comfort, and in some cases also 
referred to users’ ability to easily and intuitively 
interact with the device (Knight et al. 2007) (Gemperle 
et al. 1998). However, researchers also note the 
shortcomings of this definition of wearability. 
Researchers are now calling for a more expansive view 
that takes into account the social perceptions and 
norms that already exist in the realm of on-body 
artifacts like clothing, accessories, and body 
modifications. Researchers argue that considering the 

social factors affecting fashion and dress (such as the 
wearer’s social experience and identity) is crucial for 
user adoption of wearable technology. They highlight 
that if users decline to adopt devices because of social 
factors, the device’s functional benefit is entirely lost. 
(L. Dunne, Profita, and Zeagler 2014) 

Social acceptability can be defined as the social skills 
that one uses to interact comfortably in society without 
embarrassing oneself (Goffman 2012). Clothing of 
course plays a role in social acceptability, as throughout 
history there have been examples of ‘inappropriate’ and 
‘appropriate’ forms of dress across different time 
periods, occasions, social class, etc. The introduction of 
wearable technologies into society may be subject to 
such social conventions. Researchers maintain that 
social influences will largely affect the usage and social 
acceptance of new technologies (Galletta 1999).  

 
CURRENT RESEARCH FINDINGS 
Across existing literature on the usability and social 
acceptance of e-textiles and wearables, several main 
themes are apparent. They include: the on-body 
location of input controls, device aesthetics, gender, 
culture, and others. 

Location of Input Controls 
A variety of different body locations for e-textiles and 
wearables have been considered for input-controls. 
While some studies have examined the technical 
feasibility of e-textile placements on the body (Martin 
et al. 2003), this report focuses mostly on social 
acceptance and user experience of various e-textile 
placements on the body. One study experimented with 
6 different on-body positions by video recording device 



 

interactions and soliciting quantitative Likert-Scale 
feedback from viewers about the interaction across a 
variety of criteria (such as awkwardness, ease of use, 
naturalness, etc.). This was a cross-cultural study 
conducted in both the United States and South Korea. 
Some of their key results are shown in Figure 1. In 
both countries, they found that the wrist and the 
forearm were the two most preferred on-body 
controller placements, although the researchers expect 
that this may be due to the fact that current wearable 
devices are already using these locations (Profita et al. 
2013). These findings support the conclusions of a prior 
study that also investigated on-body input placement 
(from a user experience perspective) and found that 
the wrist was most often deemed a suitable place for 
on-body input. This user study also found that 
handbags were considered an acceptable location for 
inputs and that the upper body (including scarves) was 
an unacceptable location for inputs (Holleis et al. 
2008). 

  

Figure 1: Country Comparison of median ratings 
for “Jogwheel” e-textile body placement. 

Device Aesthetics 
Scholars argue that the appearance of E-textiles and 
wearable devices is defined by much more than simply 
their visual appeal. They highlight that wearable 
technologies, like any form of dress, help define the 
wearers’ individual and group identity. Authors define 
two characteristics of the “apparel-body-construct”: 
expressive characteristics and referential 
characteristics. Expressive characteristics are the direct 



 

qualities of the form itself (such as texture, shape, 
color, etc.). Referential characteristics are more 
interpretive and relate to qualities outside of physical 
form (such as brand logos, visual reference to another 
time period or style, or an occupational role). Scholars 
argue that if wearables are to become widely adopted, 
the designers of wearable technologies have to consider 
and understand these two sides of the “apparel-body-
construct.” (L. Dunne, Profita, and Zeagler 2014) 

Many participants in user studies also commented on 
the role of aesthetics, stating that they would only find 
the device useful if it did not attract unfavorable 
attention. Similarly, participants commented that the 
researchers’ prototype (less than 4cm diameter) should 
be less conspicuous and smaller (Profita et al. 2013).  

Effects of Gender 
A common theme among research is the influence that 
gender plays on the wearability of devices. In the 
cross-cultural study done by Profita et al., they found 
that in both America and especially South Korea, 
participants generally found on-body interactions 
performed by a male as more acceptable. Namely, e-
textile interactions performed by a male were less 
weird, less bothering, less awkward, less impolite, and 
less silly than those done by a female. However, in the 
US, interactions with an e-textile placed by a man’s 
pocket or waistline were considered less acceptable. 
Across both Americans and South Koreans, people were 
also likely to rate a woman interacting with an e-textile 
at her collarbone and torso as less acceptable, 
suggesting unease with watching a woman making 
touch gestures on socially sensitive areas of the upper 
body (Profita et al. 2013). Another study found a 
similar result when questioning participants about areas 

of their bodies on which they would not wear e-textile 
controls; the most common reason people gave for not 
wanting to put textile controls on certain areas of their 
body was feelings of awkwardness or embarrassment. 
While it was uncommon for participants to elaborate on 
those feelings of awkwardness, the largest subcategory 
to arise of those who did share was sexual suggestivity 
(L. E. Dunne et al. 2014). 

Another study examined how device users and their 
peers perceived the use of data glasses during various 
scenarios, and they discovered another difference 
between men and women. They found that female 
participants were more likely than men to express 
negative feelings towards scenarios involving data 
glasses. Although this suggests that men and women 
have different attitudes towards wearable device use 
(or at least data glasses use), researchers can only 
speculate participants’ rationales behind their attitudes. 

Effects of Cultural Norms 
While many findings in the questionnaire by Profita et 
al. highlight commonalities across cultures, there are 
also notable differences. For example, they found that 
although Americans most preferred a device that was 
“easy to operate”, only 6.9% of participants in South 
Korea stated that they preferred a device that was 
“easy to operate”. Instead, Koreans reported an 
increased preference for a device that avoided making 
the user feel awkward or look weird. The researchers 
speculate that this might be attributable to the modest 
culture of South Korea, which has a propensity to avoid 
embarrassment and impoliteness (Profita et al. 2013).  



 

Other Criteria for Evaluation 
Work done by Profita et al. identified a number of 
additional criteria and concerns to be aware of when 
designing e-textile and wearable technologies. They 
reported that the number one concern of the Americans 
in their study was the accidental triggering of the 
wearable device (Profita et al. 2013). This finding 
strengthens a conclusion from a previous user study, 
which also identified the need to address users’ fear of 
accidental initiation of commands (Holleis et al. 2008). 
Other researchers delve into this issue more deeply by 
discussing the challenges of disambiguating passive 
and active gestures so as to avoid accidental activation 
(L. Dunne, Profita, and Zeagler 2014). 

Other concerns included system stability, robustness, 
attachment/adherence, and the durability of the device 
with regards to breakage, weather, sweating, and 
washing (Profita et al. 2013).  

 
FUTURE WORK 
One contribution of this paper is the identification of 
shortcomings of the current research. Here, several 
unexplored topics are presented: 

- Social Acceptability of E-textiles During Various 
Activities. As discussed in the results, the social 
perception of e-textile on-body inputs has been 
explored for a variety of locations on the body. 
However, further research is required to 
examine the social perception of e-textile 
usage during various everyday activities in 
different social and physical environments 
(including the bus, business meeting, exercise, 
classroom, grocery store etc.). Similar works 

have only examined mobile phone usage 
(Campbell 2007). 

- The Social Acceptability of E-textile Gestures. 
While some research has already investigated 
the social acceptability of gestures on mobile 
devices like smart phones, (Rico and Brewster 
2010) (Rico and Brewster 2009) similar studies 
specifically for e-textile gestures have yet to be 
published. 

- The Role of Marketing in E-textile Acceptance. 
Corporate marketing has the potential to shape 
the way consumers perceive e-textile usage. 
(Aside from anecdotal evidence from older 
technologies,) New strategies for doing so have 
yet to be published. 

 
CONCLUSION 
E-textiles and other forms of wearable technologies are 
a promising area for human-computer interaction. This 
paper surveyed existing literature to highlight 
information relevant to the user experience of these 
technologies, with specific emphasis on the social 
acceptability of these technologies. Additionally, it 
highlighted shortcomings of the existing literature and 
suggested new research topics to explore.  

As e-textiles and wearables continue to make their way 
into the marketplace, social wearability is becoming a 
critical determinant of the success or failure of 
innovative wearable products. This paper synthesized 
the findings of current research regarding the on-body 
location of input controls, device aesthetics, gender, 
culture, and more. By taking these findings into 
account, designers can be more likely to create e-
textiles and wearable devices that address the physical, 



 

psychological, and sociological needs of users in a 
rapidly changing social landscape.  
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