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Abstract 
Exploring techniques that can help older adults search 
for health information on the Web or in information 
systems is important in this information-overloaded 
digital society. We propose that older adults’ experience 
of information systems can be improved if the system 
allows them to speak to the system about their 
information needs, and use gestures to point out 
relevant documents in the system retrieved results. 
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Introduction 
Research shows that the majority (80%) of Internet 
users have sought health information online [9], and 
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that searchers use different information seeking 
strategies or techniques to search for information to 
solve their information problems [20,21]. 
In this information-overloading age, we urgently need a 
search engine that can “interpret a user’s question, 
extract facts from all the information on the web, and 
select an appropriate answer” [8]. To achieve the 
above goals, we need to develop appropriate and 
effective ways to elicit clear information needs from 
users, understand more about their questions, and 
allow them to choose appropriate answers effectively.  
Age-related changes in cognition, motor skills, and 
sensory abilities [4], coupled with poor website designs 
that do not take into full account older adults’ special 
needs, preferences and skills [18], impede older adults’ 
learning and use of new technology.  
We hypothesize that older adults will provide more 
useful descriptions of their information problems if they 
are able to speak to the system and indicate through 
speech and gesture those documents and aspects of 
documents which they find useful or not useful.  

In this paper, we discuss relevant prior work, and 
describe some thoughts towards this direction.  
 
Relevant Work 
Recently, computers and the Internet are increasingly 
being used in health information seeking and decision-
making [9, 12]. This presents both new opportunities 
and challenges for older adults. A national survey 
shows that older adults have the lowest level of 
proficient health literacy among all adult groups in the 
United States, with only 3% of older adults have 
proficient health literacy [11]. In particular, older adults 
typically experience difficulties with the computer 
mouse and keyboard, making it challenging for them to 
interact with computers equipped with these 
conventional input devices [16].  
Relatively little is known about how older adults search 
for health information online, particularly via more 
sophisticated search interfaces like faceted search 
interfaces that are increasingly prevalent on the web 

[15]. Evidence suggests that older adults tend to start 
their online searches from commercial search engines 
with limited search keywords, and, not surprisingly, 
their searches end up unsuccessful [17].  
As digital information systems become increasingly 
ubiquitous and important in people’s lives, issues 
regarding ease of access to, and effective use of such 
systems becomes correspondingly more important.  
Research has shown that average users of information 
systems tend to begin their searches with brief queries 
because of the general inability of people to specify 
precisely which documents they require to resolve their 
information problems (cf. [1]); and, people have 
difficulty in finding terms appropriate both for 
describing their information problems, and matching 
the terms that have been used to describe the 
documents in the database they are interacting with. 

How to encourage effective interaction of older adults 
with information systems? We propose to move from 
keyboard-based interaction to spoken language and 
gestural interaction of the searcher with the information 
system [22]. This new approach can help overcome a 
major barrier to older adults’ use of information 
systems: that is, the computer mouse and keyboard-
based input devices [16]. 

Further, recent research has shown that the longer 
queries and more extensive response to search results 
that would be afforded by this mode of interaction does 
improve retrieval effectiveness (e.g. [2],[10]); when 
encouraged to describe their information problems 
more fully, searchers will do so [3,10]; and, spoken 
language interaction with information systems appears 
to be either doable right now [23] or in the very near 
future, with commercially available speech 
understanding systems (e.g. Dragon).There is also 
evidence that speech recognition technology is already 
in place in a mobile environment [13]. For example, 
Google outlined developments in voice search, which 
allows users to search the Internet from a mobile 
phone by speaking their requests or queries to Google 
in Japanese, in addition to Chinese and English. 



  

Crestani and Du [6] have shown that asking for 
expression of search need in verbal terms results in 
significantly longer queries than those expressed 
through a keyboard interface. Crestani has led a group 
which has considered spoken language queries and 
their effectiveness in a variety of contexts [6].  Some of 
their work has investigated the effectiveness of spoken 
queries, as well as their length, but in simulated rather 
than real interaction. In an ongoing project, Yuan and 
her colleagues [22] designed a spoken interface that 
allows users to view the retrieved documents by 
pointing on their titles, or by saying which document 
they would like to view. Useful documents are saved 
directly with the subjects touching the “Save” button to 
the right side of each retrieved document, or, again, by 
saying which document(s) should be saved.  

Future Directions and Work 
We aim at producing the evaluation of a new method of 
interaction with information systems, as compared to a 
normal keyboard-based interaction, and, design criteria 
for a spoken language and gesture input interface to 
information retrieval systems. We hope through this 
mode of interaction, older adults can experience 
satisfactory using the online information systems. It is 
clear that the mode of interaction that we are testing is 
especially applicable to search with mobile devices. We 
hope that this kind of research can draw sufficient 
attention in human computer interaction in improving 
search system effectiveness and gaining satisfactory 
user experience of using such systems. We plan to 
conduct the testing in summer 2012 at public libraries 
that have served as research sites for our other 
research projects since 2007. These public library sites, 
due to their convenient locations and friendly 
environment, have proven to be conducive of attracting 
older adults to participate (e.g., [19]).  

This research has implications for clinical practices: 
with an increasing emphasis on shared decision-making 
in health care in recent years, there is growing interest 
in helping patients access, understand, and use health 

information to make informed decisions about their own 
health care. Older adults generally have a great need 
for health information and services; however, they 
typically also experience difficulties using new 
technology to obtain health information needed to 
make decisions. For example, in a situation that older 
adults cannot formulate effective search queries to 
represent their real information needs, with a spoken 
interface, they can speak to the system using their own 
words about what they want, and then receive the 
expected results from the system.  Such interaction 
would lead to their better communication with medical 
professionals. By improving older adults’ interaction 
with the technology, our approach may help bridge the 
gap between older adults’ health information needs and 
their abilities to obtain such information. 
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