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Abstract

Background: The association between health literacy and health care costs, particularly for hospitalizations and emergency
room services, has been previously observed. Health information interventions aimed at addressing the negative impacts of
inadequate health literacy are needed. The MedEncentive Mutual Accountability and Information Therapy (MAIT) Program is
a Web-based system designed to improve health and lower costs by aligning patient-doctor incentives.

Objective: In this mixed methods study of a Web-based patient-doctor aligned-incentive, information therapy program conducted
in an 1800-member employee health plan, we aimed to (1) determine the program’s quantitative impact on hospitalization and
emergency room utilization and costs, and (2) assess survey responses about the program’s perceived value.

Methods: We used a mixed methods, single within-group, pre-post, descriptive study design. We analyzed quantitative data
using pre-post mean utilization and cost differences and summarized the data using descriptive statistics. We used open-ended
electronic survey items to collect descriptive data and analyzed them using thematic content analysis.

Results: Hospitalizations and emergency room visits per 1000 decreased 32% (26.5/82.4) and 14% (31.3/219.9), respectively,
after we implemented the program in 2015-2017, relative to 2013-2014. Correspondingly, the plan’s annual per capita expenditures
declined US $675 (95% CI US $470-865), or 10.8% ($675/$6260), after program implementation in 2015-2017 (US $5585 in
2013-2014 dollars), relative to the baseline years of 2013-2014 (US $6260; P<.05). Qualitative findings suggested that respondents
valued the program, benefiting from its educational and motivational aspects to better self-manage their health.

Conclusions: Analyses suggested that the reported reductions in hospitalizations, emergency room visits, and costs were
associated with the program. Qualitative findings indicated that targeted users perceived value in participating in the MAIT
Program. Further research with controls is needed to confirm these outcomes and more completely understand the health
improvement and cost-containment capabilities of this Web-based health information, patient-doctor, aligned-incentive program.

(J Med Internet Res 2019;21(10):e14772) doi: 10.2196/14772
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Introduction

Background
Health literacy is defined as the “degree to which individuals
have the capacity to obtain, process, and understand basic health
information and services needed to make appropriate health
decisions” [1] and “the capacity of individuals to obtain,
interpret, and understand basic health information and services
and the competence to use such information and services in
ways which enhance health” [1]. The association between
patients’ health literacy levels and hospitalizations, preventable
emergency room visits, and overall health care costs is
established in the literature [2-7]. Not only is inadequate health
literacy harmful and expensive, it is also prevalent. The 2003
National Assessment of Adult Literacy suggests that only 1 in
9 adults in the United States has proficient health literacy [6],
contributing to billions of dollars in preventable expenditures
per year [7]. Previous population-level studies have confirmed,
when controlling for other person-level factors, that lower health
literacy is a significant, independent factor associated with
increased health care utilization and costs [2,3,5,8-10].
Specifically, inadequate health literacy has been associated with
higher rates of hospitalizations and preventable emergency room
visits [2,8,9]. Citing overwhelming empirical evidence, the US
Department of Health & Human Services designated health
literacy improvement as a top priority in 2010 [10]. Although
inadequate health literacy is harmful, expensive, and prevalent,
there have been few viable solutions to address the effects of
inadequate health literacy in the general population and, much
less, best practices to narrow the doctor-patient information
asymmetry on a group level [5]. Best practices in the field of
health literacy have recommended the need for universal
precautions [11].

For decades, financial incentives to improve health care and
health behaviors have been directed toward physicians and
patients separately, with marginal success [12,13]. A recent
study, in which a form of patient-doctor, aligned incentives was
compared with traditional methods, found that the
aligned-incentive approach produced superior outcomes [14].
Based on this finding, leading researchers in the field of
behavioral economics concluded that “[aligned] financial
incentives for patients and physicians could generate synergies
that help patients, physicians, and health insurers achieve greater
improvements in population health” [13]. Similar to health
literacy, there are few, if any, viable patient-doctor,
aligned-incentive solutions.

Information therapy is a term for “supplying patients with health
information, enabling them to make informed decisions about
their health and care, participate in their own well-being, and
thus decrease the utilization of healthcare resources” [15]. It is
further defined as providing patients with the right information,
at the right time, in the right way, so patients can make informed
decisions about their health [16]. Compensating physicians to
provide an information therapy prescription to their patients as
a reimbursable service is a concept suggested in the literature
years ago but, heretofore, never attempted in a real-world setting
[17]. Incentivizing patients to engage in information therapy

and demonstrate assimilation of the information is a new
concept, as is the idea of offering patient-doctor aligned
incentives to empower and motivate patients with knowledge
to self-manage their health. Reward-induced information therapy
has the potential to offer a simple and sustainable solution to
mitigating the debilitating effects of inadequate health literacy,
in a manner that improves health and lowers per capita
utilization and expenditures [17,18].

Prior research suggests that the majority of the general
population have inadequate or marginal health literacy, requiring
remediation when accessing the health care system [6].
Information therapy, as an established, systemwide practice,
potentially provides a universal approach to support patients’
health information needs—a key contribution to health literacy.
We contend that utilization and cost are established outcome
proxies to assess effects associated with information therapy
[2,7].

Objective
The purpose of this study was to evaluate the outcomes of an
employee health plan over a 5-year period, before and after the
introduction of a Web-based information therapy, patient-doctor,
aligned-incentive program. More specifically we aimed to (1)
determine the impact (quantitatively) of the program on inpatient
and emergency room utilization and costs, which also are
proxies for overall health status, before and after
implementation; and (2) evaluate participants’experiences using
the program in correlation with the quantitative results.

The MedEncentive Mutual Accountability and
Information Therapy Program
The MedEncentive Mutual Accountability and Information
Therapy (MAIT) Program is a Web-based, mobile-enabled,
information therapy, patient-doctor aligned-incentive program
that promotes patient education and personal accountability,
and supports health care cost containment [17,18].
MedEncentive’s customers are health insurance plans sponsored
by self-insured employers, governments, health systems, and
commercial insurers. The MedEncentive program augments the
sponsor’s health plan (plan) as an additional benefit to the plan’s
members (beneficiaries). In the case of self-insured employers,
the plan’s summary plan description is modified to recognize
the program as a benefit. As part of the service agreement, the
plan sponsor directs its plan administrator (third-party
administrator) to electronically transmit plan-member
demographic enrollment and claims files to MedEncentive’s
computer system, and receive reward files for payment to
doctors and patients who participate in the program. These
electronic data exchanges employ industry-standard transmission
protocols and data formats, so that they are secure, automated,
and maintenance-free.

Program Overview
The MAIT Program uses plan sponsor-supplied member
enrollment data to send orientation letters and personalized
membership identification cards to all adult plan members. A
program opportunity, for both doctors and patients, is initiated
when doctors access the program’s website, or as a result of
MedEncentive’s receipt of a claim associated with a covered
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service. Covered services include any visit, consultation, or
preventive examination rendered in-office to a covered member,
by physicians (eg, doctor of medicine, doctor of osteopathy) of
any medical specialty, or by licensed physician extenders (ie,
nurse practitioners or physician assistants), for any medical
condition or wellness examination.

The Provider’s Experience
MedEncentive uses the diagnosis from the transmitted office
visit claim to notify physicians of program opportunities via
fax and email. These notices direct physicians to the
MedEncentive website, where they may elect to participate in
the program in 2 ways: (1) on a point-of-service (POS)-initiated
basis, or (2) on a claims-initiated basis. The POS-initiated
version is typically accomplished when practice personnel assign
an identifier in their in-office computer system to patients
covered by the program. These systems automatically notify
doctors to access the program’s website during or shortly after
a covered office visit, to initiate an opportunity by entering the
patient’s diagnosis (see Multimedia Appendix 1). The MAIT
Program can be integrated with in-office systems, which was
the case in this implementation.

The claims-initiated version serves as a safety net in case a
POS-initiated opportunity is missed. In the claims-initiated
version, the MedEncentive system monitors incoming insurance
claims to see whether physicians have previously used the
POS-initiated version of the program. If not, then the system
uses claim information to preload the patient’s diagnosis and
send the doctor the fax or email opportunity notice. When
doctors choose to participate via the POS- or claims-initiated
version, they access the program’s website to complete 2 tasks:
(1) consider evidence-based medicine treatment guidelines, and
(2) select a patient educational article that the program’s
computer system lists in relevancy order to the patient’s
diagnosis (see Multimedia Appendix 2). The POS-initiated
version functions identically to the claims-initiated version,
with the exception of diagnosis input, time limits, and level of
compensation. Since the program places a premium on
timeliness, doctors earn US $15.00 for completing a
POS-initiated session and US $7.50 for completing a
claims-initiated session.

When physicians do not participate within 4 days of a
claims-initiated notification, patients select their own articles
from the list in conjunction with their program opportunity. As
a result of this accommodation, both doctors and patients can
earn the program’s financial rewards independently of the other
party’s participation.

The Patient’s Experience
Patient opportunities are initiated as a result of doctor
participation, or as a result of office visit claims processing.
Patients are notified of their opportunities to participate, by
email notices or letters sent to their home, after each office visit
(see Multimedia Appendix 3). Patients have 2 weeks to complete
their information therapy sessions. For successfully completing
a session, patients earn a financial reward, typically a refund of
their office visit copay of US $15 or more. To earn their
financial reward, patients access the program’s website to (1)

read the prescribed or self-selected educational article (see
Multimedia Appendix 4), (2) demonstrate their understanding
of the health information by passing an open-book test or
declaring their comprehension (see Multimedia Appendix 5),
(3) declare their adherence or provide a reason for nonadherence
(see Multimedia Appendix 6), (4) agree to allow their physician
to review their knowledge and adherence assessments (see
Multimedia Appendix 7), and (5) rate how consistent their
physician’s care is to what they have just learned about
recommended treatments (see Multimedia Appendix 8).
Participation within required time frames is referred to as an
information therapy success. When an opportunity expires
without completion, this is referred to as a miss. Once a quarter,
patients are given a second chance to complete the misses that
occurred during the previous 90 days.

Patient Educational Content
While the program can be adapted to most Web-based
educational content, MedEncentive used Healthwise articles in
this implementation. Healthwise, Incorporated (Boise, ID, USA)
is a conflict-free, nonprofit organization, nationally recognized
for providing evidence-based, easy-to-understand health
education at the fifth-grade reading level. They supply
technology solutions that integrate with complex health
information technology systems, with expert guidance on
behavior change and shared decision making within the field
of health care.

Methods

Design
This study used a mixed methods, single within-group, pre-post,
descriptive study design to evaluate the MedEncentive MAIT
Program. We used open-ended electronic survey items to collect
descriptive data. Multimedia Appendix 9 shows the program
study flowchart.

Setting
The study involved the employee health plan of a not-for-profit,
acute-care general hospital (health plan sponsor) located in a
semirural community in the south-central United States. The
hospital is staffed by more than 1400 employees, with more
than 100 physicians representing more than 30 specialties.

Sample
The study sample comprised the plan sponsor’s employees and
their covered dependents, to include spouses and children. The
employees in the health plan were hospital and clinic personnel,
including doctors, nurses, and other medical professionals, as
well as administrative and support staff. No person in the
covered population was excluded from this study or its analyses.
We did not adjust to account for new hires or terminations.

Data Sources
The analysis of the program implementation relied on multiple
sources of data and related background information. The health
plan sponsor, its third-party administrator, and its pharmacy
benefits manager were the primary sources of plan-member
enrollment, medical claims, and pharmacy expenditure data,
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from 2013 through 2017. We compiled the provider and patient
program activity data and survey responses from
MedEncentive’s computer system.

Quantitative Procedures
Quantifying the impact of the MAIT Program involved a careful,
step-by-step process of compiling and evaluating doctor and
patient participation rates; the health plan’s 2013-2017
hospitalizations, emergency room visits, and total expenditures;
and other demographic and comorbid condition variables, before
and after the program was implemented.

Doctor and Patient Participation Rates
The MedEncentive computer system automatically calculates
doctor and patient participation using a unit of measure called
success rate. This metric is derived by dividing the number of
program successes (successfully completed information therapy
sessions) by the total number of opportunities (office visits)
incurred by all covered plan members. While patients need to
know their doctors have an opportunity to participate—thus
making physician inclusion in the program essential—patient
success rate is the metric most aligned with reductions in
hospitalizations and per capita expenditures at a group level.

Hospitalizations, Emergency Room Visits, and Total
Health Care Expenditures
Detailed claims data for medical services, excluding pharmacy,
were transmitted to MedEncentive on a monthly basis by the
plan sponsor and its third-party administrator. Each claim
contained more than 200 data elements, such as type of service,
diagnosis, rendering provider, service location, gross charges,
and net payments. The claims data included physician
compensation and patient rewards associated with the program.

We sorted these data by date of service (end date) to organize
the medical activity into the year services were rendered, from
2013 through 2017. We observed a typical 90-day run-out period
for each year to capture the incurred charges in the year they
occurred. We removed dental and optometry claims, since these
services are not covered or directly affected by the program. To
account for total expenditures, we added the plan members’
direct out-of-pocket payments (copay amount, coinsurance, and
deductible) to the amount paid by the plan sponsor. The clinical
and economic analyses included all health plan enrollees, before
and after implementation, regardless of program participation
status.

Qualitative Procedures
We collected descriptive data about users’ experiences with the
MAIT Program through open- and closed-item electronic
surveys. Administered at the conclusion of every information
therapy session, for both doctors and patients, the surveys were
voluntary and had no effect on the participants’ financial rewards
associated with the program. The open-ended items asked
physicians and patients about their experience with the program
and for their suggestions for improvement. Closed-ended survey
items asked patients about (1) how helpful the educational article
was for managing their diagnosis or in maintaining their health
(2) how closely they were following the health recommendations
contained in this article, (3) how much physician access to the

program’s survey responses motivated them to improve their
health literacy and health behaviors, (4) the importance of their
physician’s awareness regarding the patient’s capacity for
self-management, and (5) the importance of their physician’s
awareness of the patient’s intention to accomplish health
objectives.

Analysis

Quantitative Analysis
Since voluntary participation in the program by doctors and
patients can be associated with the intended clinical and
economic outcomes, we began our quantitative analysis by
examining the standard doctor and patient success rate reports
generated by the MedEncentive computer system. We were
particularly interested in determining whether we had achieved
the 55% patient success rate threshold, since it is predictive of
the clinical and economic group-level effectiveness of the
program.

We analyzed clinical and economic outcomes by comparing
annual hospitalizations per 1000 enrollees, emergency room
visits per 1000 enrollees, total expenditures per capita, and other
variables for 2015-2017 (the implementation period) versus the
baseline years (2013-2014), prior to implementing the program.
We conducted pre-post analysis of mean cost differences, with
confidence intervals, for emergency room, hospitalization, and
total care costs [19-22].

Since the program was designed to motivate adherence to
recommended treatments and mitigate the effects of inadequate
health literacy, which are associated in the literature with
hospitalizations, emergency room visits, and total expenditures,
these measures were the most effective means to measure
program effectiveness [23-26]. To compare annual
preimplementation versus postimplementation per capita
expenditures, we multiplied the post period (2015-2017) annual
episodes (units) of care (hospitalizations, emergency room visits,
outpatient services, and pharmacy scripts) by the annual unit
costs incurred during the baseline period (2013-2014). The
normalization adjustments were made in consultation with the
health plan sponsor (hospital) to adjust for known variables,
such as pricing, coding, and charge capture. There were no
significant benefit design changes over the 5-year period. We
considered other health improvement and cost-containment
initiatives and, upon analysis, ruled them out as significant
contributors to the outcomes analyzed (hospitalizations and
emergency room utilization, and total costs).

Qualitative Analysis
Structured, open-ended survey-item data were deidentified and
cleaned, and prepared for analysis. We managed qualitative
survey data responses using thematic content analysis, based
on the topic addressed in the structured items and the response
(eg, adherence, program satisfaction). We analyzed data in 2
stages to identify domains and taxonomies related to participant
experiences [27]. The first round of coding included
summarizing and reducing data into preliminary metadomains.
Methods included deductive structural coding and inductive
descriptive coding, based on themes that emerged from the
surveys. In a second round of coding, we reduced coded data
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into meaningful domains. As we developed coding schemas to
create domains, data samples were extracted and coded by at
least two team members and evaluated for interrater reliability
and validity.

Ultimately, we sorted open-ended survey data into program,
provider (doctor), health status, and other categories. Comments
pertaining to the program were coded as testimonials,
suggestions and service requests, and complaints. Comments
pertaining to providers were coded as testimonials and
complaints. Comments related to the patient’s health status were
coded as general medical condition, improving medical
condition, and worsening medical condition. Other comments
included insurance complaints.

Results

Quantitative Sample-Based Findings
Table 1 presents the health plan’s total enrollees per annum,
the mean annual enrollment, and the number of enrollees who
received health care, as well as demographic variables, for the
years 2013 through 2017. This study’s sample of patients
comprised the plan sponsor’s employees and their covered
dependents (ie, spouses and children), with a mean of 1803 per
year over the 5-year study period (Table 1). It is notable that
the plan grew from a mean of 1660 enrollees in 2013 to 1960
enrollees in 2017. The number of plan members receiving care
grew from 1560 in 2013 to 1863 in 2017, and the total number
of plan members enrolled at any point during a calendar year
grew from 1752 in 2013 to 2554 in 2017. This growth was due,
in large part, to the expansion of the hospital’s services and
acquisition of local medical clinics.

Patient Success (Participation) Rates
Patient participation exceeded the targeted 55% success rate
threshold in the first year, reaching 68.67% (4245/6182) at the
end of 2015. Patient success rate continued to climb to 74.23%
(5108/6881) in the first quarter of 2018 (see Multimedia
Appendix 10). This level of patient participation predicted, with
a high probability, that the clinical and economic outcome
objectives would be achieved.

As Table 2 shows, young adults (18-29 years) had the lowest
patient success rate (1885/2969, 63.49%) over the 3-year
intervention period, while senior adults (≥65 years) had the
highest success rate (697/894, 78.0%). Also, the 60- to 65-year
age group had the greatest improvement in success rate,
climbing 18.4% from 2015 to 2017. This suggests that those
with the greatest need participated in the program most
frequently and dispels the notion that older adults may be
technology challenged or averse to Web-based health literacy
mechanisms. Also notable, males and females participated at
essentially the same rate (4544/6463, 70.31% vs 8700/12,212,

71.24%, respectively), though females made far more office
visits, and the number of office visits per capita remained
consistent over the 3-year period (3.3-3.4 visits per annum).

Provider Success (Participation) Rates
The overall annual provider success rate started at 30.62%
(1890/6173) at the end of 2015 and climbed to 45.41%
(2619/5768) by the end of 2016 (see Multimedia Appendix 10).
The providers employed by the hospital (health plan sponsor)
achieved an even higher level of provider engagement, reaching
55.34% (1654/2989) by the end of 2016. This was due to two
developments during the first 18 months of implementation.
First, the hospital (plan sponsor) changed its policy of retaining
the program’s compensation earned by its employed providers,
agreeing to pass these payments on to their participating
physicians. Second, the hospital integrated the program with
the hospital’s electronic health record system, NextGen, a
leading electronic health record supplier. This project was
completed in 2016. As a result, doctors were able to access the
program through the hospital’s electronic health record system,
while having patient demographic and diagnosis information
directly transmitted to the MedEncentive computer system.
Providers were also automatically notified of covered patients
before, during, and immediately after an office visit, offering
physicians greater opportunity to use the more timely and
higher-paying real-time version of the program.

Clinical and Economic Outcomes
Program effectiveness can, in part, be measured by an
improvement in clinical outcomes, including overall
hospitalization and emergency room visit rates. We compiled
the total hospitalizations and emergency room visits from the
claims data for the 2 years prior to program implementation
(2013-2014), and the 3 years after deployment (2015-2017), as
Table 3 shows. All members enrolled in the health plan were
included in the totals. As Multimedia Appendix 11 illustrates,
2013 and 2014 hospitalizations per 1000, before the introduction
of the program, were 87.3 and 82.4, respectively. In 2015, 2016,
and 2017, after program implementation, the hospitalization
rates were 57.2, 53.9, and 56.6, respectively (P<.05). On
average, this represents a 32% (26.5/82.4) decrease in
admissions per 1000, relative to the baseline year of 2014.
Emergency room visits per 1000 in 2013 and 2014 were 251.8
and 219.9, respectively, whereas in 2015, 2016, and 2017,
emergency room visits per 1000 plan members decreased to
191.3, 187.5, and 187.3, respectively (P<.05). In summary,
hospitalizations and emergency room visit rates per 1000
decreased 32% (26.5/82.4) and 14% (31.3/219.9), respectively,
in 2015-2017 after implementation of the program, relative to
2013-2014, prior to program implementation, inclusive of all
enrollees (participants and nonparticipants).
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Table 1. Demographic characteristics of patients from 2013-2014 (before program implementation) and 2015-2017 (after program implementation).

PostimplementationPreimplementationVariables

20172016201520142013

Enrollment, n

18631729160916191560Total receiving carea

25542265220518191752Total enrollees during yearb

19601856178317601660Mean annual enrollmentc

Link to employee-based enrollment, n (%)

1065 (41.70)964 (42.6)943 (42.9)780 (42.9)744 (42.5)cSelfb

1489 (58.30)1301 (57.44)1262 (57.23)1039 (57.12)1008 (57.53)cDependentb

Sex, n (%)

1103 (43.19)a965 (42.6)a944 (42.9)a776 (42.7)a748 (42.7)b,cMale

1451 (56.81)a1300 (57.40)a1261 (57.20)a1043 (57.30)a1004

(57.30)b,c
Female

Age group (years) b , n (%)

630 (24.7)560 (24.7)542 (24.6)468 (25.7)454 (25.9)c0-17

582 (22.8)486 (21.5)474 (21.5)350 (19.2)304 (17.4)c18-29

392 (15.3)373 (16.5)377 (17.1)298 (16.4)295 (16.9)c30-39

432(16.9)339 (15.0)308 (14.0)277 (15.1)257 (14.7)c40-49

302 (11.8)313 (13.8)313 (14.2)276 (15.2)274 (15.7)c50-59

142 (5.6)123 (5.4)121 (5.5)102 (5.6)104 (6.0)c60-64

74 (3)71 (3)70 (3)50 (3)62 (4)c65

32.532.732.632.833.0cAge (years), meanb

3.23.02.93.02.9Office visits per person per year, meanb

aTotal members treated during the year.
bTotal plan-member enrollees during the year.
c2013 total enrollees extrapolated from members treated.
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Table 2. Total patient success rate, total office visits, and overall success percentage (2015-2017), and 3-year trend by demographic characteristics.

Change 2015-2017 (%)Overall success (%)Total office visits (n)Patient success (n)Demographic variable

Age group (years)

2.2372.26398028760-17

9.8163.492969188518-29

1.6074.822987223530-39

7.8271.152987212540-49

1.1272.633054221850-59

18.3966.961804120860-64

–6.078.0894697≥65

4.8870.9218,67513,244Age total

Relationship

4.0572.3393616771Employee

5.6669.5093146473Dependent

4.8870.9218,67513,244Relationship total

Sex

1.9370.3164634544Male

6.4671.2412,2128700Female

4.8870.9218,67513,244Sex total

Table 3. Hospitalizations and emergency room visits from 2013-2014 (before program implementation) and 2015-2017 (after program implementation).

PostimplementationPreimplementationVariables

Postperiod
mean

20172016201520142013

186619601856178317601660Mean annual enrollment, n

104111100102145145Hospital admissions, n

55.956.653.957.282.487.3Admissions per 1000, n

–32.1–31.2–34.6–30.6N/AN/AaAdmissions per 1000 change from 2014, %

352367348341387418Emergency room visits, n

188.6187.3187.5191.3219.9251.8Emergency room visits per 1000, n

–14.2–14.8–14.7–13.0N/AN/AEmergency room visits per 1000 change from 2014, %

aN/A: not applicable.

As Multimedia Appendix 12 illustrates, the plan’s annual per
capita expenditures, inclusive of all program costs, declined US
$675 (95% CI US $470-865), or 10.8% ($675/$6260), after
program implementation in 2015-2017 (US $5585 in 2013-2014

dollars), relative to the baseline years of 2013-2014 (US $6260;
P<.05), inclusive of all enrollees (participants and
nonparticipants) (see Table 4).
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Table 4. Health care costs from 2013-2014 (before program implementation) and 2015-2017 (after program implementation).

PostimplementationPreimplementationVariables

Postperiod
mean

20172016201520142013

10,256,07210,726,06010,580,1469,462,01111,468,0599,940,434Total expenditures (all medical and pharmacy)a, US $

167,062179,207165,577156,403N/AN/AcTotal program costsb, US $

186619601856178317601660Annual mean enrollment, n

Costs per member per year, US $

549554725701530765165988Total expenditures without program costsa

90918988N/AN/ATotal program costsb

558555645790539565165988Total expenditures with program costsa

6260626062606260N/AN/AMean baseline (2013-2014) expenditures

764787559953N/AN/AGross savingsa,d

675696470865N/AN/ANet savingsa,e

10.811.17.513.8N/AN/ANet savings, %

a2015-2017 amounts adjusted to 2013-2014 basis.
bN/A: not applicable.
cTotal program costs for 2015-2017 include all patient rewards, physician compensation, and program administration fees.
dGross savings for 2015-2017=2015-2017 average expenditures less program costs – 2013-2014 average expenditures.
eNet savings for 2015-2017=2015-2017 average expenditures with program costs – 2013-2014 average expenditures.

Quantitative Survey-Based Findings
During 2015-2017, the participating health plan members rated
the helpfulness of the program’s educational content at 4.40 out
of 5 (with 5 being most helpful), representing 15,260 responses.
These ratings indicated there was a strong consensus among
patients that the program’s educational content was helpful in
managing their disease or condition, or in maintaining good
health.

When patients were asked to report (to their doctors) their level
of adherence with the health recommendations contained in the
program’s educational content, on a scale of 1 to 5, with 1
meaning “not following recommendations” and 5 meaning
“following recommendations closely,” the mean response was
4.70 (n=15,186) over the 2015-2017 time period. These
self-assessments indicated a strong consensus among patients
that they were, or intended to be, compliant with recommended
treatments. Table 5 presents survey-item results.

Table 5. Patient responses to 5-point Likert-type scale survey items.

MeanResponse optionSurvey item

54321

4.408731 (57.49)4575 (30.13)1511 (9.95)256 (1.7)187 (1.2)How helpful has this article’s information been to you in
managing your disease or condition, or in maintaining your
good health? n (%)

4.7010,988
(72.01)

3972 (26.03)155 (1.0)29 (0)42 (0)Please share with your doctor how closely you are follow-
ing the health recommendations contained in this article
as you understand them. n (%)

The survey item reflecting physician influence on the patient’s
motivation to gain health knowledge and improve health
behaviors had a mean score of 8.80 out of 10, representing
13,401 responses, indicating a strong consensus that physicians
positively influenced patients to improve their health literacy
and health behaviors. When asked whether it was important for
his or her physician to know of the patient’s competency to
self-manage, patient responses had a mean score of 9.24 out of
10, representing 13,401 responses. This indicated that the

majority of patients thought it important that their doctor was
aware that they understood how to manage their health. Finally,
when asked whether it was important that their physicians knew
that they were accomplishing health objectives, patient responses
had a mean score of 9.26 out of 10, representing 13,401
responses. This indicated that the majority of patients thought
it important that their doctor was aware that they were trying
to accomplish health objectives. Table 6 presents survey
response distributions for these items.
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Table 6. Patient participant responses to 10-point Likert-type scale survey items.

MeanResponse level (10=Most)Survey item

12345678910

8.8197
(1.8)

61
(0.5)

99
(0.7)

71
(0.5)

567
(4.5)

552
(4.1)

653
(4.9)

1580
(11.8)

2163
(16.1)

7419
(55.4)

…how much does the knowledge that your physician has access
to your questionnaire responses motivate you to improve your
health literacy and health behaviors? n (%)

9.262
(0.5)

21
(0.2)

30
(0.2)

34
(0.3)

250
(1.9)

290
(2.2)

495
(3.7)

1376
(10.3)

2355
(17.6)

8488
(63.3)

…how important is it to you that your doctor is aware that you
understand how to self-manage your health? n (%)

9.362
(0.5)

24
(0.2)

39
(0.3)

26
(0.2)

245
(1.8)

280
(2.1)

455
(3.4)

1337
(10.0)

2334
(17.4)

8599
(64.2)

…how important is it to you that your doctor is aware that you are
trying to accomplish or are accomplishing health objectives? n (%)

Qualitative Survey-Based Findings
During 2016-2017, patients posted 555 comments, with 323
(58.2%) pertaining to the program, 183 (33.0%) pertaining to
their provider, 31 (5.6%) pertaining to health-related topics,
and 18 (3.2%) pertaining to other general topics. Of the

program-related comments, the majority (210/323, 65.0%) were
testimonials, 33.4% (n=108) were suggestions or requests to
improve the program, and 1.6% (n=5) were complaints. Table
7 lists exemplar patient and provider comments about the
program.

Table 7. Exemplar patient and provider information therapy program-related comments.

Exemplar commentsRespondent type

Program is great – [puts] a good emphasize on personal accountability.Patient

Thank you for this MedEncentive program for us. It helps me a lot to know the cause, symptoms, prevention, medicine
etc. of my illness. I appreciate it, that my employer has this kind of medical program for their employees.

I like well enough that I come back later and read related articles.

I think the more information the patient has the better. You’re taking the right approach in educating the patient. Thank
you!

Excellent plan to get people to take ownership of their health status.

This is [a] great incentive for patients to not only be aware of their own health and medication issues, but also an oppor-
tunity for them to read and learn more about these issues through a formal method of information retrieval. Many adults
(old and young) rely upon internet to diagnose and learn about health issues and medications. This format is associated
with health professionals and would seem to contain more reliable information and there is financial incentive to com-
pletion.

I love the program. It is educational and beneficial. The financial incentive helps our family greatly as we use it for
copays and supplies. We are very thankful for the program.

I read articles on weight management, and boosting metabolism through exercise and dietary control. I found the sections
on boosting metabolism by exercising vigorously at least 2.5 hours weekly in suggested increments, and the reasons
for that to be interesting. I feel this is valuable, because I intend to bring my weight under better control.

Good reminder. It’s hard to remember everything discussed at the appt. this gives me a refresher to read on my own
time.

Keeps me on my toes to talk to patients about diet and exercise.Provider

The educational handouts are easy to read and are very helpful for my patients. It helps me educate my patients.

...good selection of articles, easy to prescribe, keep up the good work.

This is one of the best and most expedient ways of reinforcing discussions we have with our patients in the office setting.

Discussion

Principal Findings
The MedEncentive MAIT Program is, to our knowledge, one
of the first population-level solutions to use a Web-based
approach, combining doctor and patient aligned incentives and
information therapy, aimed at improving health and lower costs.
Our analysis suggests that the MedEncentive MAIT Program
was associated with meaningful reductions in health care
utilization that were sustained into the third year of program

implementation, through reductions in per capita expenditures
and hospitalizations and emergency room use. These findings
are in line with previous research on aligned-incentive program
expenditure outcomes [18].

Our quantitative analysis found that, from 2015 through 2017,
after the program was introduced, hospitalizations and
emergency room visits per 1000 plan members, and per capita
expenditures, declined relative to the 2013-2014
preimplementation period, by 32.1%, 14.2%, and 10.8%,
respectively. Correspondingly, the qualitative survey items
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suggested that the majority of respondents found the program’s
educational content to be very helpful in managing their disease
or condition, and maintaining good health. Since patient
adherence is such an important predictor of health status, service
utilization, and costs [28], it is compelling that the surveys
indicated that most patients intended to be compliant with
recommended treatments. Furthermore, the surveys found that
physicians positively influenced patients to improve their health
literacy and health behaviors.

These findings indicated that it was important to patients for
their doctor to be aware that they (1) understand how to
self-manage their health, and (2) are trying to accomplish health
objectives. These reported attitudes help explain the quantitative
outcomes and set the stage for aligned-incentive programs to
leverage information therapy as a means to mitigate the impact
of inadequate health literacy. It is notable that other health
improvement initiatives were launched by the plan sponsor,
principally in the 2016-2017 time frame. However, the most
significant improvement in hospitalizations and emergency
room rates was temporally associated with the introduction of
the program in 2015.

Programmatic Implications
Program adoption and retention are predicated on its ease of
implementation and maintenance. Over the test period, the plan
sponsor experienced continuous program access 99.8% of the
time, with no reports of degradation in the program’s website
performance due to scaling or spikes in activity. The plan
sponsor integrated the program with its clinic electronic health
record system to streamline the provider experience. This
integration functioned without difficulty throughout program
implementation.

The effectiveness of any wellness, prevention, or managed-care
program relies on high levels of patient and medical provider
engagement in aspects of the program designed to improve
health and health care. As the program participation statistics
indicate, this goal was achieved and sustained, aided by the
collaborative efforts of the plan sponsor and MedEncentive.

Study Limitations
Study limitations should be considered when interpreting our
findings. First, though these findings are compelling, they can
only be generalized to not-for-profit, acute-care, general-hospital

employee health plans, located in the south-central United
States. Second, the primary limitation is the internal nature of
the evaluation. Future research should focus on external review
and validation. Third, while this study offers associated
confirmation of the program’s effectiveness, it is not a
randomized control trial and, therefore, falls short of the gold
standard for determining causation; hence, further research is
needed. Fourth, the conservative analysis may be considered a
limitation, compared with more complex analyses (eg,
quasi-experimental designs); however, this was prohibited so
as to remain compliant with institutional review board standards.
Fifth, this evaluation did not control for individual health
literacy, but we contend that, statistically, the majority of the
general population have inadequate or marginal health literacy
and require health information support, such as information
therapy; therefore, this program supports health literacy needs
at the universal level and measures relevant and meaningful
associated outcomes. Future research should control for health
literacy. Sixth, we made adjustments to normalize
postimplementation expenditures to baseline levels in
consultation with the plan sponsor. These adjustments reflect
known variances in medical services coding, pricing, charge
capture, and benefit design. The precision of these adjustments
is difficult to judge, which is further justification to test the
program’s capabilities by means of randomized control trials.
Finally, although this was an opt-in study design, loss to
follow-up can be an issue in cohort studies. Our study, however,
included patients who used care throughout the study time
frame.

Conclusions
Use of the Web-based MedEncentive MAIT Program was
associated with a reduction in hospitalizations (26.5/82.4, 32%)
and emergency room visits (31.3/219.9, 14%) per 1000
members. The plan’s annual per capita expenditures declined
US $675 (95% CI US $470-865), or 10.8% ($675/$6260), after
program implementation in 2015-2017 (US $5585 in 2013-2014
dollars), relative to the baseline year of 2014 (US $6260; P<.05).
Our qualitative analysis of participant survey responses
corroborated these findings. Therefore, it is reasonable to
conclude that the effectiveness of the program was evident in
this study. Findings warrant investment in larger, longer-running
randomized control trials to further examine and validate these
results.

Acknowledgments
The authors would like to acknowledge Stillwater Medical Center, whose leadership and staff made this project possible. In
particular, we extend our sincere appreciation to Keith Hufnagel, Vice President, Human Resources; Leva Swim, PhD, Vice
President, Population Health; and Wendi Barrett, CBO Director, for their generosity of time and consultation throughout this
project.

The Corresponding Author has the right to grant on behalf of all authors, and does grant on behalf of all authors, a nonexclusive
worldwide license to the publishers and its licensees in perpetuity, in all forms, formats and media (whether known now or created
in the future), to i) publish, reproduce, distribute, display and store the Contribution; ii) translate the Contribution into other
languages, create adaptations, reprint, include within collections and create summaries, extracts and/or abstracts of the Contribution;
iii) create any other derivative work(s) based on the Contribution; iv) exploit all subsidiary rights in the Contribution; v) include
electronic links from the Contribution to third-party material wherever it may be located; and vi) license any third-party to do
any or all of the above.

J Med Internet Res 2019 | vol. 21 | iss. 10 | e14772 | p. 10https://www.jmir.org/2019/10/e14772
(page number not for citation purposes)

Greene et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
The authors respectfully wish to report potential conflicts of interest represented by financial benefit. JCG is the cofounder, chief
executive officer, and part owner of MedEncentive, LLC, and receives no compensation from MedEncentive except for supplemental
health insurance, valued at less than US $1000 per month. JCG is the inventor of the MedEncentive Mutual Accountability and
Information Therapy Program’s patented process, trademarked as the Trilateral Health Accountability Model, in which he holds
a royalty interest. SLC is cofounder and part owner of MedEncentive, LLC. She is also a royalty holder in the Company’s
inventions. Both JCG and SLC are board members of MedEncentive, but neither is compensated in this role. As part owners and
royalty holders, and in their aforementioned roles with the Company, JCG and SLC could financially benefit from the publication
of this paper.
JNH and DDF received a consultation fee to provide expertise and support in the analysis, interpretation of data findings, and
development of this manuscript. JNH and DDF do not have equity in the Company, nor is their payment contingent on the success
of the Company; they do not sit on board or committee for the Company.

Multimedia Appendix 1
Patient’s diagnosis entered in the program’s website by the doctor.
[PDF File (Adobe PDF File), 86 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Doctors select relevant education for their patients.
[PDF File (Adobe PDF File), 104 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Patients are notified of their “opportunity” to earn a financial reward for participating in the program.
[PDF File (Adobe PDF File), 585 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Patients read educational article specific to their health.
[PDF File (Adobe PDF File), 157 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Patients answer questions to confirm their understanding of how to self-manage their health.
[PDF File (Adobe PDF File), 98 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Patients declare their adherence with recommended treatments, or provide a reason for nonadherence.
[PDF File (Adobe PDF File), 107 KB-Multimedia Appendix 6]

Multimedia Appendix 7
Patients allow their physicians access to their knowledge assessment and adherence declaration.
[PDF File (Adobe PDF File), 83 KB-Multimedia Appendix 7]

Multimedia Appendix 8
Patients rate how consistent their physician’s care is to recommended treatments.
[PDF File (Adobe PDF File), 100 KB-Multimedia Appendix 8]

Multimedia Appendix 9
MAIT Program study flow diagram.
[PDF File (Adobe PDF File), 61 KB-Multimedia Appendix 9]

Multimedia Appendix 10
Patient and provider success rates.
[PDF File (Adobe PDF File), 128 KB-Multimedia Appendix 10]

J Med Internet Res 2019 | vol. 21 | iss. 10 | e14772 | p. 11https://www.jmir.org/2019/10/e14772
(page number not for citation purposes)

Greene et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app1.pdf&filename=265f45fe7f31974e637694e68cceaa54.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app1.pdf&filename=265f45fe7f31974e637694e68cceaa54.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app2.pdf&filename=1102fbb4ee3fc6c0ee2d4acaa4feae41.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app2.pdf&filename=1102fbb4ee3fc6c0ee2d4acaa4feae41.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app3.pdf&filename=f120dffbc31f5db8f065193b074f9a74.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app3.pdf&filename=f120dffbc31f5db8f065193b074f9a74.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app4.pdf&filename=5776d7f2f5c30a0bc81ec122b2091f55.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app4.pdf&filename=5776d7f2f5c30a0bc81ec122b2091f55.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app5.pdf&filename=d96ccbb269d2f63bfe2186e0cf7919c5.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app5.pdf&filename=d96ccbb269d2f63bfe2186e0cf7919c5.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app6.pdf&filename=d097a616bdb555389a46050bb6e0deb0.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app6.pdf&filename=d097a616bdb555389a46050bb6e0deb0.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app7.pdf&filename=d0b717798738230acdc887fee7722860.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app7.pdf&filename=d0b717798738230acdc887fee7722860.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app8.pdf&filename=d509ad5e8cf37306460919fde4eab9a6.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app8.pdf&filename=d509ad5e8cf37306460919fde4eab9a6.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app9.pdf&filename=1817333ea316aa59ee3ab32c1047d32d.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app9.pdf&filename=1817333ea316aa59ee3ab32c1047d32d.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app10.pdf&filename=77842eb9ad5e880bdc21c68a1e2c83bc.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app10.pdf&filename=77842eb9ad5e880bdc21c68a1e2c83bc.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 11
Hospitalization and emergency room rates.
[PDF File (Adobe PDF File), 158 KB-Multimedia Appendix 11]

Multimedia Appendix 12
Economic outcomes of the health plan, pre- and post-MAIT Program implementation.
[PDF File (Adobe PDF File), 165 KB-Multimedia Appendix 12]

References

1. Ratzan SC, Parker RM. Introduction. In: Selden CR, Zorn M, Ratzan SC, Parker R, editors. Current Bibliographies in
Medicine: Health Literacy. Bethesda, MD: National Institutes of Health, U.S. Department of Health and Human Services;
2000:v.

2. Haun JN, Patel NR, French DD, Campbell RR, Bradham DD, Lapcevic WA. Association between health literacy and
medical care costs in an integrated healthcare system: a regional population based study. BMC Health Serv Res 2015;15:249
[FREE Full text] [doi: 10.1186/s12913-015-0887-z] [Medline: 26113118]

3. Howard DH, Gazmararian J, Parker RM. The impact of low health literacy on the medical costs of Medicare managed care
enrollees. Am J Med 2005 Apr;118(4):371-377. [doi: 10.1016/j.amjmed.2005.01.010] [Medline: 15808134]

4. Andersen R, Newman JF. Societal and individual determinants of medical care utilization in the United States. Milbank Q
2005 Nov 18;83(4). [doi: 10.1111/j.1468-0009.2005.00428.x]

5. Nielsen-Bohlman L, Panzer A, Kindig D. Health Literacy: A Prescription to End Confusion. Washington, DC: The National
Academies Press; 2004.

6. Kutner M, Greenberg E, Jin Y, Paulsen C. The Health Literacy of America's Adults: Results From the 2003 National
Assessment of Adult Literacy (NCES 2006-483). Washington, DC: National Center for Education Statistics; 2006 Sep.
URL: https://nces.ed.gov/pubs2006/2006483.pdf [accessed 2019-09-05]

7. Health Policy Institute. Low Health Literacy Skills Increase Annual Health Care Expenditures by $73 Billion. Washington,
DC: Georgetown University, McCourt School of Public Policy, Health Policy Institute; 1999 May 14. URL: https://hpi.
georgetown.edu/healthlit/# [accessed 2918-09-05]

8. Howard DH, Sentell T, Gazmararian JA. Impact of health literacy on socioeconomic and racial differences in health in an
elderly population. J Gen Intern Med 2006 Aug;21(8):857-861. [doi: 10.1111/j.1525-1497.2006.00530.x] [Medline:
16881947]

9. Baker DW, Parker RM, Williams MV, Clark WS, Nurss J. The relationship of patient reading ability to self-reported health
and use of health services. Am J Public Health 1997 Jun;87(6):1027-1030. [Medline: 9224190]

10. U.S. Department of Health and Human Services. Healthy People 2010: Understanding and Improving Health. 2nd edition.
Washington, DC: US Government Printing Office; 2000 Nov. URL: https://www.healthypeople.gov/2010/document/pdf/
uih/2010uih.pdf [accessed 2019-09-11]

11. Brown DR, Ludwig R, Buck GA, Durham D, Shumard T, Graham SS. Health literacy: universal precautions needed. J
Allied Health 2004;33(2):150-155. [Medline: 15239414]

12. Lorincz IS, Lawson BCT, Long JA. Provider and patient directed financial incentives to improve care and outcomes for
patients with diabetes. Curr Diab Rep 2013 Apr;13(2):188-195 [FREE Full text] [doi: 10.1007/s11892-012-0353-9] [Medline:
23225214]

13. Navathe AS, Emanuel EJ, Volpp KG. Aligning patient and physician incentives. JAMA 2018 Oct 23;320(16):1635-1636.
[doi: 10.1001/jama.2018.11245] [Medline: 30422278]

14. Asch DA, Troxel AB, Stewart WF, Sequist TD, Jones JB, Hirsch AG, et al. Effect of financial incentives to physicians,
patients, or both on lipid levels: a randomized clinical trial. JAMA 2015 Nov 10;314(18):1926-1935 [FREE Full text] [doi:
10.1001/jama.2015.14850] [Medline: 26547464]

15. Mitchell DJ. Toward a definition of Information Therapy. Proc Annu Symp Comput Appl Med Care 1994:71-75 [FREE
Full text] [Medline: 7950018]

16. Kemper DW, Mettler M. Information Therapy: Prescribed Information as a Reimbursable Medical Service. 1st edition.
Boise, ID: Healthwise, Inc; 2002.

17. Keene N, Chesser A, Hart TA, Twumasi-Ankrah P, Bradham DD. Preliminary benefits of information therapy. J Prim Care
Community Health 2011 Jan 01;2(1):45-48. [doi: 10.1177/2150131910385005] [Medline: 23804662]

18. Parke DW. Impact of a pay-for-performance intervention: financial analysis of a pilot program implementation and
implications for ophthalmology (an American Ophthalmological Society thesis). Trans Am Ophthalmol Soc 2007;105:448-460
[FREE Full text] [Medline: 18427625]

19. Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. Volume 3. Philadelphia, PA: Wolters Kluwer Health/Lippincott
Williams & Wilkins; 2008.

J Med Internet Res 2019 | vol. 21 | iss. 10 | e14772 | p. 12https://www.jmir.org/2019/10/e14772
(page number not for citation purposes)

Greene et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app11.pdf&filename=464c0f15b9b7cf8508a11fd2b2870fd8.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app11.pdf&filename=464c0f15b9b7cf8508a11fd2b2870fd8.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app12.pdf&filename=ebcba9ce54e83a79d0e3372543321b74.pdf
https://jmir.org/api/download?alt_name=jmir_v21i10e14772_app12.pdf&filename=ebcba9ce54e83a79d0e3372543321b74.pdf
http://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0887-z
http://dx.doi.org/10.1186/s12913-015-0887-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26113118&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2005.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15808134&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-0009.2005.00428.x
https://nces.ed.gov/pubs2006/2006483.pdf
https://hpi.georgetown.edu/healthlit/#
https://hpi.georgetown.edu/healthlit/#
http://dx.doi.org/10.1111/j.1525-1497.2006.00530.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16881947&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9224190&dopt=Abstract
https://www.healthypeople.gov/2010/document/pdf/uih/2010uih.pdf
https://www.healthypeople.gov/2010/document/pdf/uih/2010uih.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15239414&dopt=Abstract
http://europepmc.org/abstract/MED/23225214
http://dx.doi.org/10.1007/s11892-012-0353-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23225214&dopt=Abstract
http://dx.doi.org/10.1001/jama.2018.11245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30422278&dopt=Abstract
http://europepmc.org/abstract/MED/26547464
http://dx.doi.org/10.1001/jama.2015.14850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26547464&dopt=Abstract
http://europepmc.org/abstract/MED/7950018
http://europepmc.org/abstract/MED/7950018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7950018&dopt=Abstract
http://dx.doi.org/10.1177/2150131910385005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23804662&dopt=Abstract
https://aosonline.org/assets/xactions/2007/1545-6110_v105_p448.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18427625&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Mauskopf JA, Sullivan SD, Annemans L, Caro J, Mullins CD, Nuijten M, et al. Principles of good practice for budget
impact analysis: report of the ISPOR Task Force on good research practices--budget impact analysis. Value Health
2007;10(5):336-347. [doi: 10.1111/j.1524-4733.2007.00187.x] [Medline: 17888098]

21. Sullivan SD, Mauskopf JA, Augustovski F, Jaime Caro J, Lee KM, Minchin M, et al. Budget impact analysis-principles
of good practice: report of the ISPOR 2012 Budget Impact Analysis Good Practice II Task Force. Value Health
2014;17(1):5-14 [FREE Full text] [doi: 10.1016/j.jval.2013.08.2291] [Medline: 24438712]

22. Weinstein MC, Russell LB, Gold MR, Siegel JE. Cost-Effectiveness in Health and Medicine. New York, NY: Oxford
University Press; 1996.

23. French DD, Dixon BE, Perkins SM, Myers LJ, Weiner M, Zillich AJ, et al. Short-term medical costs of a VHA health
information exchange: a CHEERS-compliant article. Medicine (Baltimore) 2016 Jan;95(2):e2481 [FREE Full text] [doi:
10.1097/MD.0000000000002481] [Medline: 26765453]

24. Buntin MB, Zaslavsky AM. Too much ado about two-part models and transformation? Comparing methods of modeling
Medicare expenditures. J Health Econ 2004 May;23(3):525-542. [doi: 10.1016/j.jhealeco.2003.10.005] [Medline: 15120469]

25. Manning WG, Mullahy J. Estimating log models: to transform or not to transform? J Health Econ 2001 Jul;20(4):461-494.
[Medline: 11469231]

26. French DD, LaMantia MA, Livin LR, Herceg D, Alder CA, Boustani MA. Healthy Aging Brain Center improved care
coordination and produced net savings. Health Aff (Millwood) 2014 Apr;33(4):613-618. [doi: 10.1377/hlthaff.2013.1221]
[Medline: 24711322]

27. Miles M, Huberman A, Saldana J. Qualitative Data Analysis: A Methods Sourcebook. Thousand Oaks, CA: SAGE
Publications; 2013.

28. Committee on Quality of Health Care in America, Institute of Medicine. Crossing the Quality Chasm: A New Health System
for the 21st Century. Washington, DC: The National Academies Press; 2001.

Abbreviations
MAIT: Mutual Accountability and Information Therapy
POS: point-of-service

Edited by G Eysenbach; submitted 10.06.19; peer-reviewed by D Bradham, D Nault, J Lander; comments to author 01.07.19; revised
version received 26.08.19; accepted 30.08.19; published 17.10.19

Please cite as:
Greene JC, Haun JN, French DD, Chambers SL, Roswell RH
Reduced Hospitalizations, Emergency Room Visits, and Costs Associated with a Web-Based Health Literacy, Aligned-Incentive
Intervention: Mixed Methods Study
J Med Internet Res 2019;21(10):e14772
URL: https://www.jmir.org/2019/10/e14772
doi: 10.2196/14772
PMID: 31625948

©Jeffrey C Greene, Jolie N Haun, Dustin D French, Susan L Chambers, Robert H Roswell. Originally published in the Journal
of Medical Internet Research (http://www.jmir.org), 17.10.2019. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this
copyright and license information must be included.

J Med Internet Res 2019 | vol. 21 | iss. 10 | e14772 | p. 13https://www.jmir.org/2019/10/e14772
(page number not for citation purposes)

Greene et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1111/j.1524-4733.2007.00187.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17888098&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(13)04235-6
http://dx.doi.org/10.1016/j.jval.2013.08.2291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24438712&dopt=Abstract
http://Insights.ovid.com/pubmed?pmid=26765453
http://dx.doi.org/10.1097/MD.0000000000002481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26765453&dopt=Abstract
http://dx.doi.org/10.1016/j.jhealeco.2003.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15120469&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11469231&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2013.1221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24711322&dopt=Abstract
https://www.jmir.org/2019/10/e14772
http://dx.doi.org/10.2196/14772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31625948&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

