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Abstract 

This paper showcases a major health information literacy project by the University of South 
Carolina School of Library and Information Science. Funds from a government grant were 
secured to acquire mobile devices and other equipment to provide hands-on interactive health 
literacy workshops to parents and caregivers of children with special needs. Data collected 
through pre- and post-training questionnaires illustrate the capacity of mobile technologies to 
increase community health literacy, contribute to breaking information access barriers, and 
ultimately improve the lives of information users with special needs.     

Introduction 

In South Carolina, nearly fourteen percent of the population is living with some form of 
disability, according to the South Carolina Disability Status Report published by the Cornell 
University Employment and Disability Institute (Erickson, et al., 2014). In 2012, 647,000 of the 
4,659,900 individuals of all ages in South Carolina reported one or more disabilities, and the 
numbers continue to increase to date. Children represent a population of particular concern, 
especially with regard to cognitive and developmental disabilities. Among the five types of 
disabilities identified in children by the 2012 American Community Survey, the highest 
prevalence rate was for “Cognitive Disability.” However, the spectrum of their medical and 
information needs is not limited to a particular disability type and extends to a wide range of 
issues addressed by the resources produced and sponsored by the National Library of Medicine 

Among all the various types of cognitive disabilities, autism is recognized as one of the fastest-
growing developmental disorders in the United States. According to the Centers for Disease 
Control and Prevention statistics, in March 2014 one in sixty-eight children were diagnosed with 
autism (Centers for Disease Control and Prevention, 2014). In South Carolina, nearly 70,000 
people are living with some form of this developmental disorder. To ensure the well-being of this 
growing population, there is a pressing need to enhance access to reliable trustworthy health 
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information about autism for everyone affected by it. The dynamic era of mobile revolution has 
brought about new access opportunities. Therefore, in order to take full advantage of the 
available electronic health resources, users must possess mobile health literacy, or a new set of 
information competencies necessary to operate mobile health applications. 

This paper reports on the development, implementation, outcomes, assessment and implications 
of a year-long statewide health information literacy project undertaken by the University of 
South Carolina School of Library and Information Science (SLIS). It reflects on the benefits of 
forming a partnership with local autism advocacy organizations to identify community members 
whose lives have been impacted by autism, including  parents, educators, early intervention 
specialists,  service coordinators, as well as health professionals. It also describes efforts by SLIS  
doctoral students to secure funds from a government grant, supplied by the National Network of 
Libraries of Medicine, that were used to provide hands-on interactive training workshops for 
parents and caregivers of autistic children across the state. Data collected through pre- and post-
training questionnaires illustrate the capacity of mobile technologies to increase community 
health literacy, contribute to breaking information access barriers, and ultimately improve the 
lives of information users with special needs.     

About the National Network of Libraries of Medicine 

As an outreach arm of the National Library of Medicine, the National Network of Libraries of 
Medicine (NN/LM) serves all health professionals and the general public in the United States 
and worldwide-- clinicians, allied health professionals, researchers, administrators, students-- 
who need access to biomedical information. The primary goal of the Network is to provide 
access to vital information for hospital managers, dentists, nurses, pharmacists, as well as for 
physicians in all specialties. The NN/LM reaches out to all health professionals, no matter where 
they are located, and provides options for their personal access to information. 

Historically, the NN/LM, formerly known as the Regional Medical Library Program, has been 
serving the biomedical information needs of the nation for nearly fifty years. Established by the 
Medical Library Assistance Act of 1965, this Network of information agencies has developed 
into an impactful organization comprising primary access libraries, resource libraries, regional 
libraries and the National Library of Medicine.  

In more specific terms, NN/LM’s mission is to advance the progress of medicine and improve 
the public health by providing all U.S. health professionals with equal access to biomedical 
information and improving the public's access to information to enable them to make informed 
decisions about their health. The NN/LM activities are coordinated by the National Library of 
Medicine and carried out through a nationwide network of health science libraries and 
information centers. 
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The Network affords numerous funding opportunities to its members in all of the eight major 
regions it serves. Those opportunities range from training to outreach to disaster preparedness or 
technology implementation awards.  

Background 

We first became interested in one of such options, the State and Regional Exhibiting Award, in 
Spring 2010 because it would allow us to leverage our then-professional expertise in the realms 
of government information and delivering information literacy instruction to reach out to 
economically challenged communities across the state. We implemented the “Tips for a Healthy 
U” project promoting a healthy lifestyle and the use of reliable National Library of Medicine 
electronic health resources to community members suffering from diabetes, obesity, and heart 
disease. The initial screening survey we administered to the project participants revealed that the 
majority of them (sixty-three percent) lacked familiarity with at least one NLM resource covered 
during the training session.  

What followed the first project was a long-term relationship with the National Network of 
Libraries of Medicine Southeastern Atlantic region that resulted in other health literacy and 
community outreach projects. These collaborations served to reinforce the passion about issues 
of health information literacy and improving lives of underprivileged or medically underserved 
community members. The current journey through the doctoral program at the University of 
South Carolina has led us to work closely with special needs populations, particularly children 
with developmental and learning disabilities, underscoring the need and the significance of 
providing access to authoritative health information for such children, their parents, and 
caregivers. In 2014, we received the Express Mobile Technology Project Award aimed at 
enhancing the accessibility of health information to South Carolina families affected by 
developmental disabilities, particularly by autism. 

Serving the Underserved: Health Information Literacy as a Priority in Academia and 
Beyond 

The goals of the Express Mobile Technology Project Award are trifold. As the name suggests, it 
is primarily designed to improve or showcase the use of hand-held devices to enhance 
information access to those in need of such information. However, the Award also intends to 
create new avenues to deliver information and introduce the growing assortment of the National 
Library of Medicine mobile products to health professionals, along with the general population.  

Once the funding was secured, we began developing partnerships with local autism advocacy 
organizations, such as the Autism Academy of South Carolina and the South Carolina Autism 
Society, to widen the scope of our project as far across the state as possible. These cooperative 
efforts resulted in an outreach initiative covering the entire state of South Carolina, from the 
coastal Low Country to the Upstate and Midlands regions. The support from the National 
Network of Libraries of Medicine Southeastern Atlantic region was instrumental in designing 
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60-to-90-minute health information literacy instruction sessions for the parents, service 
coordinators, and care providers of autistic children.  

Resources Covered 

Because of time constraints and feasibility concerns, a decision was made to focus the training 
workshops on three major NLM mobile products, such as Mobile MedlinePlus, PubMed® for 
Handhelds, and Drug Information Portal Mobile. The mobile version of MedlinePlus was chosen 
for its ability to deliver information about diseases, conditions, and wellness issues in simple and 
understandable language suitable for audiences of all backgrounds and education levels. An 
additional attraction was the nature of information offered by MedlinePlus--reliable, up-to-date, 
and free, anytime, anywhere. 

During the training, we highlighted ways in which users could learn about the latest treatments, 
look up information on a drug or supplement, find out the meanings of words, or view medical 
videos or illustrations. Of particular interest to some participants were links to the latest medical 
research on a given topic, including information on clinical trials on a disease or condition. 

What made Mobile MedlinePlus an excellent training resource was its appeal to health 
professionals and consumers alike because the information on over 950 diseases and conditions. 
came from a variety of trusted sources. The participants found it useful to have under one 
umbrella directories, a medical encyclopedia and a medical dictionary, health information in 
Spanish, as well as current media reports. 

The second resource training sessions were to focus on was called PubMed® for Handhelds. 
PubMed® for Handhelds is a mobile version of PubMed, free Web literature search service 
developed and maintained by the National Center for Biotechnology Information (Lu, 2011).  
PubMed® for Handhelds has been designed as a free Apple app that is essentially a search 
engine accessing primarily the MEDLINE database of references and abstracts on life sciences 
and biomedical topics. The PubMed system was offered free to the public in June 1997, when 
MEDLINE searches via the Web were demonstrated, in a ceremony, by Vice President Al Gore 
(Lindberg, 2000). The main strength of the database lies in its breadth and depth of coverage. As 
of 2015, PubMed has over 24.6 million records, some going as far back as 1809.  Each year, 
about 500,000 new records are added to the collection. Although PubMed remains primarily an 
abstracts database, currently, over fourteen million articles have links to full-text (of which 
nearly four million articles are available full-text for free for any user. In light of the growing 
popularity of PubMed among scholars and members of the general public, the need for a mobile 
version became apparent. Thus, the creation of  PubMed® for Handhelds was all the more 
opportune. This resource, a simplified version of PubMed, has the following features: 

• PICO (Patient, Intervention, Comparison, Outcome), search with a well-formulated 
clinical query. 

• askMEDLINE, a free-text, natural language search. 
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• Clinical Queries (CQs), allows to search for journal articles by category: therapy, 
diagnosis, etiology, prognosis, clinical prediction guidelines, and specificity or 
sensitivity. 

• A Journal Browser is available for reading abstracts and TBLs (“The Bottom Line” 
summaries). 

• Consensus Abstracts, search using PICO and askMEDLINE then select concurring 
abstracts from journals and view results in one page. 

• Other options include the ability to save search results in an Archive and e-mail citations 
from any of the tools.  

Finally, the last resource included in the training was Drug Information Portal Mobile. It gives 
users a gateway to selected drug information from the U.S. National Library of Medicine and 
other key U.S. Government agencies. At the top of the page are links to individual resources with 
potential drug information, including summaries tailored to various audiences. Resources include 
the NLM search systems useful in searching for a drug, NLM research resources, resources 
organized by audience and class, and other National Institutes of Health and government 
resources, such as the Federal Drug Administration or the Centers for Disease Control and 
Prevention. 

Training Package 

 According to the project objectives, we designed a comprehensive training package that 
included the following sections: 

• Training Description 
• Training Outline 
• Training Handout 
• Hands-on Exercises 
• Training Evaluation Form 

 

The Training Description, Handout, and Outline distributed to the participants of each session 
served to explain to our audience the purpose and the significance of the session as well as the 
resources covered in the course of each workshop. To measure the participants’ baseline and 
post-session knowledge of the training content, a series of pre- and post-training hands-on 
exercises were developed. In terms of the program outcome assessment, though, insufficient time 
and other logistics considerations made it impractical to consistently administer the pre- and 
post-training exercises. Therefore, evaluation was conducted in the form of a brief post-training 
survey. The survey consisted of a combination of open-ended and close-ended questions to 
determine the overall level of participants’ confidence with each resource included in the 
training.  

Training Sites and Participants 
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As part of an effort to market the training workshops,  we used Microsoft Office Publisher to 
designed a promotional flyer using, which was sent to on-site coordinators to publicize the 
activity among their office staff and the service population. Overall, by the completion of the 
project at the end of April 2015, we were able to reach more than two hundred fifty participants 
at eleven different events and activities.  From the beginning, we saw great enthusiasm from the 
target communities, as well as the potential for replication and amplification, which was 
especially evident during a meeting with five regional autism office administrators at the South 
Carolina Division of Disabilities and Special Needs in Columbia, SC.  

Our other partners included: 

Family Connection of South Carolina, a statewide nonprofit organization with the mission to 
strengthen and encourage families of children with special healthcare needs. Headquartered in 
Columbia, SC, Family Connection also has regional offices in upstate South Carolina, namely, in 
Anderson, Spartanburg, and Greenville. All three of these locations served as a host for the 
training workshops. 

South Carolina Autism Society, another statewide nonprofit working to enable every individual 
in SC with autism to reach maximum potential through referrals, parental training, information 
support, and more.   

Autism Academy of South Carolina, that offers individualized therapy to clients with Autism 
Spectrum Disorder, along with parent training, school consultation, social skills groups, and 
summer camps. The mission of the Academy is to help children with autism acquire the skills 
necessary to become fully capable members of their communities, ultimately able to prosper 
without the need for intensive intervention. 

The highlight of the project was our work with the staff and parent mentors of the South Carolina 
Autism Society. The diverse range of services offered by this organization will ensure the long-
term sustainability of our efforts. The Society acts as the primary autism advocacy agency in the 
region and focuses on providing quality education and support to enable each individual living 
with autism to reach their maximum potential. In all these locations, as well as through our 
participation in the South Carolina Assistive Technology Expo and several professional 
conferences dealing with various aspects of Autism Spectrum Disorder, we offered a variety of 
training techniques encompassing live demos, discussions, and hands-on activities to allow the 
participants ample time to get familiar with the mobile devices and specific NLM mobile 
applications. 

Program Evaluation 

To evaluate project intermediate and final outcomes, we designed a brief ten-question Evaluation 
Form which was distributed to the training participants at the end of each session. We received 
mostly positive feedback from the participants, with a few constructive comments regarding the 
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adjustments that could have been made to the training structure. Those suggestions were 
successfully incorporated in the subsequent training sessions and helped improve the quality of 
the workshops. Encouraging for us was the fact that after the training over eighty percent of the 
respondents felt “very comfortable” and “quite comfortable” using MedlinePlus Mobile, 
PubMed® for Handhelds, and Drug Information Portal Mobile, while none of the participants 
rated their level of proficiency as “uncomfortable.”  

Those data stood in stark contrast with pre-training assessment during which at least one of the 
resources (Drug Information Portal Mobile) received the “unfamiliar” or “slightly familiar” 
rating from seventy-one percent of the respondents. The success of the training workshops is 
evidenced by the fact that ninety-seven percent of respondents indicated following the training 
they would use the resources more often to assist their clients. In summary, the analysis and 
interpretation of the evaluation results clearly demonstrate that our objectives of promoting 
health information literacy and increasing awareness of NLM mobile resources on Autism 
Spectrum Disorder were successfully accomplished. 
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Summary and Conclusions 

Providing adequate access to information resources on autism is an important part of care for 
nearly 70,000 people living with some form of this disorder in the state of South Carolina. 
Promoting awareness and the use of autism-related NLM mobile resources is one of the ways in 
which we, as information professionals, can help address one of the more fundamental needs of 
this special population, and we would be remiss not to continue work in this direction. We are 
appreciative of the NN/LM Southeastern Atlantic region and its support of our efforts. Therefore, 
we look forward to doing more to improve the quality of life of persons with special needs, both 
in our region and beyond. 

The implementation of this health literacy outreach project had a profound impact on the public 
awareness and use of the NLM resources, as well as in terms of promoting the National Network 
of Libraries of Medicine and its mission. It also had a very positive impact on the University 
image in the eyes of those who were directly and indirectly affected by our outreach efforts. It 
was a unique opportunity to improve the library’s public image within and beyond our service 
community. The main long-term benefit of the project was that it offered excellent collaboration 
opportunities between the University of South Carolina, state and local community leaders, 
special needs advocacy groups, and organizations that will enhance the awareness of a wide 
range of resources to meet the every-day information needs of populations affected by 
developmental disorders.  

Because of the diverse nature of this project, we thought the best strategy to publicize the 
training workshops was by involving outreach/marketing coordinators of the training sites and 
letting them determine the most efficient ways to reach out to their staff. Our efforts included 
designing a promotional flyer, with all relevant elements of the program, and encouraging them 
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to use it to advertise the upcoming events.  In addition, the course description and abstract we 
created were used to emphasize the practical value of our training resources. 

In sum, the project helped extend public knowledge of the National Library of Medicine mobile 
offerings and services. It also contributed to increasing utilization of NLM mobile resources 
through collaborations with multiple partners and providing training workshops in diverse and 
often remote locations. Since all our target organizations serve their clients in the context of 
family and community, regardless of age, ethnicity, or income, we believe that the information 
disseminated in the course of the project will be beneficial to a wide range of patients and 
community members in the region. As mentioned above, after the training ninety-seven percent 
of the respondents consistently indicated that they intended to use the resources covered during 
the training sessions more often in their personal or professional lives. One outlier in this group 
explained that although they felt more comfortable with the resources, they would be more likely 
to use the computer as a means of access, preferring that to mobile devices. Nevertheless, based 
on the overall feedback provided by the training participants, we are confident that our efforts 
will lead to an increased usage of NLM-sponsored and other government health resources in 
mobile formats. 
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