
FEATURE 

T
hose in healthcare intuitively know that patients 

have valuable information that can help provid-

ers and care managers improve outcomes. We also 

know that not all patients follow prescriptive instructions 

from their healthcare providers. Our goal in this work is 

to help the care team manage this reality. We seek to fill 

existing information gaps, increase patient adherence, and 

improve clinical quality, and to do so without overburdening 

providers or patients.

 Ninth Street Internal Medicine (NSIM), 
a National Committee for Quality Assur-
ance (NCQA)-recognized Patient Centered 
Medical Home (PCMH) Level 3 practice in 
Philadelphia, IBM Research, and CarePart-
ners Plus (Wellby), a data and communica-

tions company, set out to improve patient 
engagement and adherence with care plans 
through technology-based interventions. 
The study used technology and software 
to increase connectivity with patients both 
in the office and between doctor visits to 

enhance care and improve outcomes. We 
investigated whether patients’ engagement 
with their healthcare and their adherence to 
care plans prescribed by healthcare provid-
ers can be improved through technology-
mediated interventions designed to capture 
interactive patient reported data and uncov-
er unknowns useful for improving care man-
agement and promoting self-care behaviors.

Our research detected valuable informa-
tion from patients, which enabled timely 
intervention to prevent emergency depart-
ment (ED) visits and hospitalizations, 
improved patient self-management, and 
provided information back to the practices 
on areas for improvement and increased rev-
enues. Notably, study participants viewed 
these services as additions and extensions 
of the practice and openly discussed their 
appreciation to participate in the process. 
We believe the study sheds light on the value 
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of technology-enabled interventions to iden-
tify needs, improve care and outcomes, and 
improve patients’ experience and adherence 
while extending the provider’s reach with 
minimal cost and disruption.

BACKGROUND

When providers ask patients what brings 
them to the office, hospital, or ED, they are 
requesting patient-reported data; providers 
then assess the patient’s information. The 
correlation of the subjective and objective 
data is the basis for diagnosis and treat-
ment. Once patients leave the hospital, doc-
tor’s office, or pharmacy, communication 
usually stops, and the patient’s condition is 

not known until the next visit, emergency 
or problem arises. This missing informa-
tion, specifically patient-reported data, 
holds the hope of further improving out-
comes and costs.

Recent studies show a connection 
between technology-enabled consumer 
engagement and better clinical and finan-
cial outcomes.1 There are three major driv-
ers: interest, capabilities, and incentives. 
First, surveys show that consumers are 
interested in expanding their commonplace 
use of technology in areas such as bank-
ing and commerce into healthcare as well. 
Currently, patient interest in using technol-
ogy to engage in care outpaces healthcare’s 

capacity to deliver. Second, both provider 
and consumer adoption of technology is 
increasing, thereby laying a foundation 
for electronic exchange of clinical data 
between providers and consumers. Third, 
value-based purchasing incentives are 
placing a greater emphasis on consumer 
engagement, during and between encoun-
ters, as one lever to improve outcomes and 
reduce costs. The question is not should the 
patient be engaged to improve adherence 
and outcomes but how to engage the patient 
to obtain meaningful information useful to 
adherence, improved care, improved expe-
rience and cost without overwhelming 
practitioners and care coordinators.

The Center for Advancing Health defines 
patient engagement as: “the actions we take 
to support our health and to benefit from 
health care.” It is the process by which 
patients become more invested in their 
health and health management.2 

We know from Judith Hibbard’s Patient 
Activation Measure (PAM) that activated 
and engaged patients reduce costs by 8 
to 21 percent. Unnecessary hospital read-
missions are reduced 15 percent, medical 
errors are reduced by 17 percent, adverse 
consequences from poor communications 
are reduced 36 percent, health literacy is 
improved and patient outcomes improve.3 
Engaged and activated patients have bet-
ter patient experiences and are more 
knowledgeable about their conditions and 
frequently connect the dots between their 
behaviors and outcomes. As patient’s levels 
of activation increase, so does their ability 
to self manage their condition.4 

The HITECH Act of 2009 also embraced 
patient and family engagement as key ele-
ments for improving health outcomes 
and, in doing so, established the concept 
of Meaningful Use of an electronic health 
record. In early 2014, the Institute of 
Medicine (IOM) signaled the healthcare 
industry to develop expanded tools and 
technologies in earnest, as the EMR was a 
part of electronic health management. Fur-
thermore, the PCMH model of care, one of 
the foundations upon which the Affordable 
Care Act is built, views patient and family 
engagement as critical to improving health 
outcomes and reducing costs.
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Research shows that the provider’s belief 
in and support of patient engagement is criti-
cal for success. Thus, this study explored 
the impact of technology on the relationship 
between the provider and the patient, its 
impact on patient engagement and the value 
of patient reported data/feedback to care 
management, care coordination and inter-
vention. In addition, this research identified 
variables that can be used in the future to 
identify solutions for promoting and support-
ing self-care behaviors through technology.

SO WHAT IS THE PROBLEM?

It is estimated that patient adherence to 
long-term medication therapies is in the 40 
to 50 percent range, while estimated rates of 
adherence to lifestyle-based prescriptions such 
as increasing exercise and adopting a low-
fat diet, range from 20 to 30 percent. Why 
does this matter? Patients with chronic 
conditions who are involved in their care 
are three times less likely to suffer negative 
health consequences, more than twice as 
likely to avoid a hospital readmission and 
half as likely to experience medical errors.

Patient engagement equates to increases in 
knowledge and self-efficacy; however, most 
data reported today is from providers and 
payers; little information is directly provided 
from patients regarding adherence, barriers 
to adherence, what happens between visits, 
patient needs or patient experience. Surveys 
required for measuring patient experience 
as designed today scratch the surface and 
do not meet the requirements for building 
excellence or high reliability. 

According to a recent assessment of 
chronic care in the United States, patients 
would like to be more involved in their care, 
including communicating their needs to 
their providers, having better understand-
ing of the preferred course of treatment and 
its impact, and having access to methods 
they can use at home to assess if they are 
on or off target.

Charles Safran, MD, of Harvard Uni-
versity testified to the House Ways and 
Means Committee of the U.S. Congress in 
2004. In concluding his remarks, Dr. Saf-
ran said: “Patients are the most underuti-
lized resource [in the U.S. health system]. 
Patients want to be involved, and they can 

be involved. Their participation will lead to 
better medical outcomes at lower cost with 
dramatically higher patient and customer 
satisfaction. We should remember that the 
real goal of improved health information 
systems is not better hospitals or better 
physician practices but better quality of 
care and healthier citizens.”

In the following case study, we use tech-
nology to gain insights into the challenges 
faced by patients post-provider visit (the 
first intervention is right in the office), who 
were provided access to supportive tech-
nology in their home settings to obtain key 
data, encourage patient engagement, and 
promote adherence. In the case study, we 
have been able to show an inter-related 
solution for care providers and patients. 

STUDY OVERVIEW

This study gathered information gener-
ated by the patient in the provider’s office 
and in the patient’s home to close gaps 
in care, enable early detection of health-
related problems, and deliver support to 
the patient at home between visits through 
a combination of web-enabled applications 
and mobile and land phone-based commu-
nication. All of the technologies (web, land, 
mobile telephone) used to deliver the inter-
ventions in the study are in wide use by the 
general population and did not represent 
any risks to study participants. 

The study used the WellbyTM platform8 
to deliver software-based techniques to 
patients diagnosed with one or more chronic 
conditions. For this study, Wellby included a 
point-of-care kiosk, a web-based portal for 
patients and one for providers, and a mobile 
component to enable engagement with his 
or her care both in the provider’s office and, 
importantly, in the patient’s ambulatory set-
ting. The Wellby patient portal provided full 
patient health record (PHR) functions, gen-
eral support for health-related education, 
and support for management of chronic 
conditions through goal setting, tracking, 
and coordinating social support for patients. 
Software tools were tailored to the spe-
cific requirements of particular diseases 
(e.g., incorporating a symptom checklist 
for hypertension or one for diabetes). The 
WellbyTM kiosk was used to assess gaps in 

care immediately following a visit before a 
patient left the provider office and to docu-
ment shared goals agreed to during the visit 
by the provider and patient. 

All questions presented to patients 
through the point-of-service (POS) kiosk 
system following a provider visit were 
based on national quality standards and 
evidence-based guidelines for high-cost 
conditions and gathered data about the 
patient’s experience and perceptions. 
Between visits, study subjects with either 
type 2 diabetes or hypertension received 
daily questions or clinical messages 
through a mobile app on the patient’s smart 
phones. This app collected patient-centric 
data and generated risk alerts to the prac-
tice for early intervention when patients 
were experiencing health crises. Once 
alerted, the practice was able to intervene 
and deploy care management, as well as 
patient support and education about self-
management.

The study investigated three principal 
questions:

1. Do provider beliefs and support of these 
technologies and approaches affect patient 
usage?

2. Will patient interactive reported data 
improve provider and patient communi-
cations, reduce risks and increase early 
interventions? 

3. Can adherence to care plans for patients 
with chronic health conditions be increased 
through technology-mediated techniques? 

Select highlights of what we learned: 
Based on patient responses to the 

POS kiosk survey:
■n Patient utilization of the kiosk tech-

nology was highest when the physician, 
rather than other staff asked the patient to 
provide feedback 

■n 42 percent of patients did not feel com-
petent to manage medications

■n 66 percent of patient-identified needs 
were medication-related and 33 percent 
required follow-up

■n Gaps in care per visits averaged 2.5 
gaps per provider

■n Over-the-counter medications were 
reviewed by clinical staff less than 80 per-
cent of the time

■n Exercise for diabetics was discussed 
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less than 50 percent of the time
■n Billing opportunities related to follow-

up care were 120k for the study practice 
Based on use of the mobile application:

■n Patients were able to correlate their 
feeling good score, blood sugar and blood 
pressure levels with behaviors /choices 
from the prior day/s

■n Patients indicated that the tools pro-
vided useful reinforcement and reminders

■n 36 percent of patients had significant 
changes in daily key data necessitating 
intervention to avoid further deterioration 

■n Estimated cost avoidance from early 
intervention equals 90K for the study prac-
tice 

Patient quotes from interviews:
Participant 129: “Yes I did the daily check 

in and responded to the questions - when I 
was feeling not as good, it was good to see if 
that was due to a medical problem.”

Participant 125: “It’s like being born 
again, and you slide off again and then it’s 
like being born again. There’s been a weight 
loss and that’s what’s prompted me to do 
this- I’ve lost…probably now I might be 3 lbs 
heavier than I was in high school - which 
was 1963. I love this kind of stuff. When 
the doctor said to do it, I said, yeah, sure 
I love it.”

Participant 139: “It’s allowed me to 
understand what makes my blood sugar go 
up and down so that I can keep it more sta-
ble - I think if everyone with diabetes used 
this app, people would be much healthier, 
it could save lives.” 

Participant 90: “It reminds me every 
day—take your medicine and take your 
blood pressure - you know, I forget a lot 
more if I’m not using the app; it keeps me on 
track and lets me keep track of everything.”

Participant 92: “It helps me see, okay—
my blood pressure is in the okay range, and 
then if it’s not, I can see why based on what 
I did all day or the day before—it keeps me 
on top of everything: my meds, how I’m 
feeling and whether or not how I’m feeling 
is because of my blood pressure or some-
thing else.”

Participant 128: “I gained 9 lbs in a day 
and a half and could not take 10 steps with-
out being short of breath- I tripled my daily 
doses of a diuretic and felt much better - 

the care coordinator called me because she 
saw a dip in my feeling good score - I was 
in the diabetic study not congestive heart 
failure. Because the dip showed up as major 
change, the care coordinator reviwed what 
happened and had me come into the office 
for blood work and examination - I thought 
I was ok, but I wasn’t.”

We learned how little providers know 
about what patients do between visits. Con-
versely, we also identified the patient’s lack 
of clarity on what to report back to the prac-
tice – in general, patients had a tendency to 
think a problem would resolve itself unless 
they had guidelines or previous experience 
with a condition escalating. 

The technology allowed the patients to 
engage and become more knowledgeable 
of key data points, and made connecting 
with their provider easy. Using a daily 
reminder and a tracking mechanism as 
a way to communicate needs that were 
not addressed in the visit improved the 
patients’ experience. Providers were able 
to focus on patients with the highest risks, 
thus utilizing resources to the best advan-
tage. Population issues were identified by 
practice and by provider, providing a view 
not previously available.

As a nation, we must transform our sick 
care system into a health care system. The 
2015 Health IT strategy, Goal IV : Empow-
ering Individuals with health IT to improve 
their health and the health system and Goal 
V: Achieve Rapid learning and technology 
Advancement Engaging were achieved by 
the study patients at the point of care. Pro-
viding enabling technologies to maintain 
engagement between care episodes is a 
critical step toward the overall goals of the 
Triple Aim. Using technology to support 
patients and improve adherence to care 
plans and encourage patient participation 
and empowerment, will ultimately improve 
healthcare delivery in the United States.

Cost implications of the study indicate 
both revenue opportunities and signifi-
cant avoidable costs. Given U.S. Health 
and Human Services’ recent approval for 
chronic care management and medication 
therapy management reimbursement, 
identifying those with needs provides a 
fiscal and quality opportunity.
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