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Abstract

The use of online resources by patients for their daily health needs has escalated with the proliferation of mobile devices

and mobile apps. While healthcare professionals can help their patients access quality online resources and tools, they may

not have received the education and training to do this effectively. To meet this educational need, a daylong workshop was

developed at a health sciences university that aimed to increase awareness of students in various health disciplines of

mobile health-related apps and federally sponsored websites that provide patient-friendly medical information.
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Introduction

The widespread availability and adoption of mobile
devices (e.g. smartphones, tablet computers) has made
it possible for patients to access health information
online. Many organizations, both professional and pri-
vate, are leveraging their online presence to attract
patients to utilize their websites and information in
their personal care, including access to medical records,
mobile applications (‘‘apps’’) to improve health
and wellness, and wearable devices to monitor health
in real-time. While free medical information is a
positive element in the digital healthcare age, there
are several areas of concern pertaining to patients’ digi-
tal health literacy and the reliability of online health
information.1,2

Foremost, clinicians are concerned the information
patients may access online is incorrect or inaccurate
and may lead to patients inferring or seeking improper
treatment.3,4 There have been reports of websites mar-
keting products and services online that have confused
patients.3,5 Another area of concern is the dramatic rise
in the number of apps developed particularly to
increase patients’ autonomy over their health. While
these health-related apps might be as simple as exercise
and dieting apps, they also include apps that purport to
help patients monitor and manage chronic as well as

acute illnesses. Several health-related apps have been
found to be of questionable nature;6�9 some have
been removed from mobile app stores due to litigation
of their content.10

While the questions related to the use of mobile tech-
nology and the Internet as health information resources
for patients are unlikely to dissipate, the reality is these
new and other emerging tools are becoming integral
components of patient care, and use of online health
resources will most likely be tied to health outcomes.11

As such, current and future members of the healthcare
workforce must be prepared to answer questions
related to health information patients may find online
or desire input on. For this reason, we created a work-
shop for health professions students to educate them on
these issues, raise their awareness of online resources
for easy-to-read, reliable health information, and
engage them in interdisciplinary learning and discus-
sions. We wanted to explore whether this endeavor
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should be integrated in the training of health profes-
sions students or be part of an expanded program
related to issues in the digital health sphere.

Methods

Workshop design and implementation

We created and facilitated a one-day workshop
‘‘Patients’ Health Information Needs: Are You

Ready to Serve?’’ for Massachusetts College of
Pharmacy and Health Sciences University �
Worcester students in different health disciplines
(pharmacy, nursing, optometry, physical therapy,
and physician assistant studies). The primary object-
ives of the workshop were (1) to improve the know-
ledge and exposure of participants to MedlinePlus and
other National Library of Medicine (NLM) online
materials and (2) review and identify key components
of mobile health-related apps. To promote the
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Figure 1. Digital Health Workshop: Activity layout of lessons and breakout sessions.
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workshop, an email was sent to all the deans of the
different degree programs requesting their assistance in
advertising the workshop. Mini-posters and flyers
were posted around campus. An email blast was sent
to students; students were asked to respond to the
email to reserve one of the 50 workshop spots. To
ensure an interprofessional mix of students and due
to the asynchronous schedules among the degree pro-
grams during the week, the workshop was scheduled
on a Saturday from 9:00 am to 2:30 pm (with a 30-
minute lunch break). It was held in a computer class-
room that had 44 desktop computers; students
were encouraged to bring their laptop and/or
mobile devices. Pre- and post-workshop surveys were
used to collect students’ demographic data, and know-
ledge and experience gained from the workshop. The
surveys were approved by the institution’s
Institutional Review Board. Data were analyzed and
reported using descriptive statistics.

The overall design of the workshop is detailed in
Figure 1. The hands-on workshop had two major com-
ponents: (1) exploration and evaluation of NLM and
other mobile apps for smart devices as well as digital
health devices (e.g. Fitbit, Bluetooth enabled blood
pressure cuffs) and (2) introduction to MedlinePlus
(www.medlineplus.gov) and its features and other
NLM online resources. Hands-on activities were
designed to provide students opportunities to interact
and work in intradisciplinary and interdisciplinary
groups. As seen in Figure 1, the workshop started
with a didactic lesson introducing the issues of online
health information and the rise of digital health services
in healthcare, followed by a demonstration of how to
navigate mobile health apps and use selected digital
health devices. Students then broke into groups to
identify and review a mobile health app using a
rubric, and then discussing their findings with other
groups.12�14 The next didactic lesson focused on
NLM MedlinePlus; students were given two lessons
� introduction to the website and its utility for
addressing patients’ online health information needs.
Students once again split into groups performing dis-
ease-related online searches using MedlinePlus, and
presenting and sharing their findings and thought pro-
cesses. Discussions focused on the pros and cons of
using general search engines (i.e. Google) versus
MedlinePlus and other identified reliable health web-
sites (MLA’s top 10 health websites); the discussions
were intended to promote student awareness of quality
health information websites. The workshop then
closed out with an overall general discussion on
what digital health means for each health discipline
and how students may help patients identify online
resources and digital health services for their own per-
sonal care.

Results

Forty-seven students attended the workshop (38 phar-
macy, two physical therapy, four optometry, and three
nursing). Table 1 shows the students’ age distribution
and their top five responses to pre-workshop survey
questions pertaining to health information websites
they consult and mobile apps they have downloaded
on their mobile devices. The results show students

Table 1. Participants’ demographics and pre-workshop survey

responses

n¼ 47 %

Health Discipline

Nursing (Post-BSN) 3 6.4%

Optometry 4 8.5%

Pharmacy 38 80.9%

Physical Therapy 2 4.3%

n¼ 45 %

Age Range

40 to 35 4 8.8%

34 to 30 8 17.8%

29 to 25 27 60.0%

24 to 20 6 13.3%

Pre-workshop: Top 5 websites used by students to find quality

online health information (total written responses¼ 104)

Lexicomp 24

PubMed 17

WebMD 12

Google 9

Mayo Clinic 6

Pre-workshop: Top 5 health/medical apps students have

downloaded on their mobile device (total written responses¼ 78)

Micromedex 17

Lexicomp 13

Medscape 7

Epocrates 6

WebMD 5
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were utilizing websites and apps in their daily roles and
duties as students in their clinical rotations, however,
NLM online resources or mobile health-related apps
were mentioned minimally. Of the 104 written
responses to the open-ended question about health
information websites, ‘‘Lexicomp’’ was the most popu-
lar answer (23.1%), only three students (2.9%)
wrote ‘‘MedlinePlus’’. Of the 78 written responses to
the open-ended question about mobile apps,
‘‘Micromedex’’ was the most popular answer (21.8%).
Table 2 shows students’ confidence levels in their ability
to perform certain tasks related to the provision of
health information. Two-thirds (66.7%) of students
felt ‘‘Very confident’’ or ‘‘Confident’’ answering
patients’ questions in lay or plain language; in contrast,
students were not as confident in their abilities to
address patients’ needs for quality health information
using online resources or mobile apps. As seen in
Table 3, the students gained knowledge and confidence
from the workshop. They were more aware of
MedlinePlus and its features and felt more confident
recommending it to patients who were seeking reliable
online health information resources. Overall, more than
90% of the students rated the workshop and its com-
ponents ‘‘Very Effective’’ or ‘‘Effective’’. Informal feed-
back from the students at the end of the workshop
indicated they enjoyed being a part of it and recom-
mended we offer the workshop again.

Discussion

Overall, we met our primary objectives for the work-
shop. One strength of this workshop was that the
material was relevant across the spectrum of health
professions; the phenomenal rise of digital health
innovations permeates all health areas. The interprofes-
sional and interdisciplinary workshop activities allowed
students to focus on what they knew, based on their

educational background and preparation, to apply it in
a different context, and to share their findings with
others. The activities further encouraged identification
and knowledge of professional roles and responsibilities
that may be useful in future clinical practice.

The design of the workshop allows speakers and pre-
senters with any healthcare background to present it, as
long as they are knowledgeable about the digital health
space. It is amenable to being updated constantly as
new information on health websites or health-related
apps becomes available.

Interprofessional education (IPE) continues to play
a prominent role in health professions education and
accreditation standards.15 Finding a topic or content
area to meet this requirement may be challenging.
As we have demonstrated, however, one possibility is
to educate future health professionals about how to
address patients’ needs for reliable health information
using online resources and technology. This does
not rely heavily on an educator’s clinical acumen. It
relies on technology (e.g. mobile devices) many stu-
dents already have access to. Other than faculty
time, minimal cost was associated with the workshop
(e.g. printing, binders). Healthcare programs inter-
ested in expanding IPE opportunities in their curricu-
lum may find it easy to adopt and adapt this
workshop.

One limitation of our results was that the workshop
facilitators were all pharmacy educators. This may have
affected the extent of promotion and advertising of the
workshop to other health disciplines and subsequently
led to the low turnout of students from other health
disciplines. Going forward, the workshop would benefit
from inclusion of educators from other health discip-
lines to share their perspectives and experiences. This
may increase the diversity of students in attendance
knowing their faculty members are involved in the
workshop.

Table 2. Pre-workshop survey responses

Task

Very

confident Confident

Slightly

confident

Not at all

confident

Pre-workshop: Students’ confidence level in performing certain tasks* (n¼ 42)

Answering patients’ questions using lay or plain language 11.9% 54.8% 21.4% 11.9%

Teaching a community group how to find quality health

information websites

7.1% 19.0% 31.0% 42.9%

Teaching a patient how to navigate a quality health

information website

16.7% 23.8% 35.7% 23.8%

Identifying quality mobile medical apps for patients 9.5% 23.8% 28.6% 38.1%
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Conclusion

The rise of digital health technologies and access to
online health information by patients requires health
professions students to be prepared to address their
future patients’ needs. A workshop focused on digital
health technologies is a novel experience for students
and can be utilized as an interprofessional educational
opportunity. Based upon our exploratory research
here, a digital health workshop may be beneficial for
healthcare programs to integrate into their curriculum
as an IPE activity and to increase knowledge and
experience in an increasingly technologically reliant
healthcare space. Future research will be required to
determine the impact of such workshops or integration
of material into the curriculum on student outcomes.
Educators looking to emulate our experience would be

advised to create a diverse group of workshop leaders
with experience in digital health.
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Table 3. Participants’ post-workshop survey responses

Workshop Objectives n

Strongly

Agree Agree Neutral Disagree

Strongly

Disagree

Ratings of workshop*

I am more aware of the main features of MedlinePlus. 46 89.1% 10.9% 0% 0% 0%

I am more confident answering patients’ questions

using lay or plain language.

47 74.5% 21.3% 4.3% 0% 0%

I am more confident in teaching a patient, on a

one-on-one basis, how to navigate MedlinePlus

to get answers to his/her questions.

47 72.3% 27.7% 0% 0% 0%

I am more confident in teaching a community group

class about MedlinePlus and its features.

47 70.2% 23.4% 6.4% 0% 0%

I am more confident in teaching a community group

class how to find reliable health information

websites.

47 63.8% 29.8% 6.4% 0% 0%

I am more aware of NLM and other reliable mobile

health/medical apps.

47 74.5 23.4% 2.1% 0% 0%

Very

Effective

Effective Neutral Not

Effective

Not at all

Effective

Ratings of workshop components** (n¼ 47)

Simulation of MedlinePlus presentation 53.2% 42.6% 4.3% 0% 0%

Intradisciplinary small group activity 55.3% 42.6% 2.1% 0% 0%

Interdisciplinary small group activity 53.2% 42.6% 4.3% 0% 0%

Lectures/Overviews (e.g. MedlinePlus Lessons,

NLM Mobile Apps)

63.8% 31.9% 4.3% 0% 0%

Binder/Handouts 55.3% 36.2% 8.5% 0% 0%

*5-point Likert scale: Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree.

**5-point Likert scale: Very Effective, Effective, Neutral, Not effective, Not at all effective.
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