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ABSTRACT

Objective: Given the strong push to empower patients and make them partners in their health care, we evaluated

the current capability of hospitals to offer health information technology that facilitates patient engagement (PE).

Materials and Methods: Using an ontology mapping approach, items from the American Hospital Association

Information Technology Supplement were mapped to defined levels and categories within the PE Framework.

Points were assigned for each health information technology function based upon the level of engagement it

encompassed to create a PE-information technology (PE-IT) score. Scores were divided into tertiles, and hospi-

tal characteristics were compared across tertiles. An ordered logit model was used to estimate the effect of

characteristics on the adjusted odds of being in the highest tertile of PE-IT scores.

Results: Thirty-six functions were mapped to specific levels and categories of the PE Framework, and adoption

of each item ranged from 23.5 to 96.7%. Hospital characteristics associated with being in the highest tertile of

PE-IT scores included medium and large bed size (relative to small), nonprofit (relative to government nonfed-

eral), teaching hospital, system member, Midwest and South regions, and urban location.

Discussion: Hospital adoption of PE-oriented technology remains varied, suggesting that hospitals are consider-

ing how technology can create partnerships with patients. However, PE functionalities that facilitate higher

levels of engagement are lacking, suggesting room for improvement.

Conclusion: While hospitals have reached modest levels of adoption of PE technologies, consistent monitoring

of this capacity can identify opportunities to use technology to facilitate engagement.

Key words: patient engagement, health information technology, patient portals, electronic health record

BACKGROUND

In response to several components of the Affordable Care Act that aim

to improve overall population health, including case management, care

coordination, and patient communication, health systems are seeking

new ways to increase their level of patient engagement (PE). Definitions

of PE vary by discipline but share a common focus on the degree to

which patients actively participate in their care.1,2 More engaged

patients can better advocate for themselves and more actively participate

in their care, potentially increasing patient satisfaction, improving out-

comes, and lowering costs, particularly for patients with chronic dis-

eases.3 Thus, efforts to increase engagement of patients in their care

have received significant attention in recent years, and evidence suggests

that patients are indeed becoming more active participants in their care.4

Health systems view health information technology (HIT) as one

means to improve PE, resulting in a rapid increase in the number
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and types of tools available to facilitate engagement. For example,

patient portals, a class of electronic personal health records (PHRs),

provide access to information in patients’ electronic health records

(EHRs) (eg, test results), often in concert with other functions such

as scheduling appointments and communicating securely with pro-

viders.5 These tools are a central component of PE, particularly for

patients attempting to self-manage chronic conditions,6 because

they allow patients to input and track health information. Such tools

also facilitate communication between patients and providers, as

well as offer patients access to consumer-friendly information about

diseases.7–14 More advanced PHRs enable bidirectional communica-

tion and can further support physician-patient relationships and

enhanced chronic disease self-management.11–14 The secure messag-

ing embedded within patient portals has been found to contribute to

positive results in areas including patient outcomes, disease manage-

ment, and satisfaction with care in ambulatory settings.15

While both EHRs and PHRs can facilitate increased PE, these tools

are not all created equal. The diversity of features that these technolo-

gies possess may play an important role in successfully influencing PE.

However, it remains unclear to what extent existing HIT infrastructure

in hospitals is designed to engage patients. To date, researchers have

focused closely on how hospitals have adopted EHRs16–19 or PHRs20

and their impact on quality, cost, and efficiency.21–23 Prior work, how-

ever, has largely assessed adoption based on the depth and breadth of

technology available, or on the ability to meet Meaningful Use (MU)

Stage 1 or Stage 2 criteria. This focus alone does not fully capture the

range or diversity of HIT tools available to assist health systems in

engaging patients in their care, nor does it address the variety of ways

that patients may be engaged.

Studies measuring PE relative to HIT face methodological chal-

lenges and have been limited. Furukawa et al. examined PE related

to EHR adoption in office settings and found low levels of technol-

ogy adoption for the purpose of PE.24 However, that study only

used 4 measures of PE and lacked theoretical underpinnings. A study

conducted by Kim et al. on HIT adoption in community health cen-

ters in California measured PE dichotomously based on only 2 fac-

tors, availability of PHR and of electronic clinical care summaries.25

While we understand the practical limitations that exist in such eval-

uation efforts, we sought a more holistic framework to examine

HIT functionalities specific to PE.

SIGNIFICANCE

In order to assess hospitals’ ability to use HIT to engage patients

using a patient-centric perspective, we applied the PE Framework

(PEF) to hospital technology adoption. Our analysis highlights the

strengths and weaknesses of the current level of hospital IT adoption

and seeks to identify opportunities to develop technology that can

better engage patients. Moreover, our approach of applying a scor-

ing system may help spur research efforts to evaluate how well HIT

infrastructure can support PE.

CONCEPTUAL MODEL

For this study, we applied the PEF originally developed in 2012

by the National eHealth Collaborative, which later merged with the

Health Information Management Systems Society (see Figure 1).26 The

PEF was created by a group of over 150 health care providers, health

services researchers, and sociotechnical experts to provide guidance

to health care organizations as they develop and deploy HIT aimed

at involving patients in their care process, and has previously been

used to evaluate patient portal applications.27,28 The framework

was originally designed so that the definitions of the 5 levels of

engagement activities aligned with MU standards. However, while

MU provides a useful starting place, its criteria were designed to

broadly incentivize adoption of HIT by hospitals and are not neces-

sarily patient-centered. The PEF has the advantage of not only incor-

porating MU components, but also extending beyond MU to

incorporate HIT tools that promote engagement.

Given its focus on how particular technological functions support

healthy behaviors and communication with health care providers, the

PEF organizes PE offerings into 5 increasing levels of progressively

greater partnership.28 Each successive level of the PEF – (1) inform

me, (2) engage me, (3) empower me, (4) partner with me, (5) support

my e-community – reflects greater access to and control of patients’

information, which should facilitate greater communication and inter-

action with their health care providers.

The PEF has defined categories delineating tangible features that

comprise each of the 5 levels of engagement (see Figure 1). This frame-

work is cumulative in nature; offering HIT capabilities in more cate-

gories is therefore required to obtain a higher level of engagement via

HIT. Importantly, the categories generally pertain to how HIT can be

patient-centric rather than focus on actions patients can take or appli-

cations they use. For example, the “interoperable records,” which

spans the “empower me,” “partner with me,” and “support my e-

community” domains, does not explicitly entail any involvement from

the patient, but rather engages the patient by enabling the data to fol-

low him or her. As a result, the patient is at the center of the flow of

information across the health care system.

METHODS

Study design
The aim of this study was to use the PEF to evaluate the current state

of hospitals in the United States and their use of HIT to engage

patients. To accomplish this aim, we first reviewed a published
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Figure 1. Information technology functions organized by increasing level of

patient engagement and corresponding scores assigned for each component.

Adapted from the Patient Engagement Framework.26,27

Journal of the American Medical Informatics Association, 2017, Vol. 24, No. 6 1089



survey of information technology capabilities and mapped applica-

ble survey items to levels and categories of the PEF. Second, we cre-

ated a PE-information technology (PE-IT) score for each hospital by

assigning points based on the level of engagement activities of each

capability.27 Third, we used these scores to assess the characteristics

of hospitals that are relatively more oriented toward PE using HIT.

Data
We employed a cross-sectional design using data from 2 matched

surveys, the 2015 American Hospital Association (AHA) Annual

Survey (organizational and service characteristics) and the 2015

AHA Information Technology (IT) Supplement. The AHA Annual

Survey is administered to a census list of hospitals in the United

States; the response rate for this survey in 2015 was 90%. The

Annual Survey requests information regarding hospital organiza-

tional and service characteristics, while the IT Supplement is admin-

istered to respondents of the Annual Survey. The 2015 IT

Supplement had a 63% response rate and reported information

regarding the adoption and use of 161 aspects of HIT; it has been

widely used to evaluate IT capacity. Hospitals achieve these capacities

through 3 technologies: EHRs, health information exchange (HIE),

and patient portals. We limited our analysis to acute-care general hos-

pitals in the United States that responded to both surveys.

Patient engagement-information technology scores
Guided by ontology mapping,29,30 a team of 3 reviewers, 1 expert in

the field of PE research (initials withheld for peer review) and 2

experts in the field of HIT research (initials withheld for peer

review), reviewed the IT Supplement to identify survey items that

mapped to specific levels and categories within the PEF. Each item

was evaluated based on prior research that described the attributes

of the categories and levels.27 The survey and the PEF were not

developed to align with each other and, as a result, survey items did

not always map directly to specific cells within the PEF. To achieve

a balance between maximum inclusivity and high discrimination,

we conservatively categorized items that did not clearly match to a

specific level within the PEF to the lowest possible level. One survey

item (“Do you currently have an electronic system to identify and

provide patient generated data?”) was particularly unclear given its

representation in each level of the PEF without much discrimination.

For this item, we counted it in each level, thereby spreading any

effects due to miscategorization equally across all hospitals. Borrow-

ing from previous work,16,18 we also noted whether the survey item

was included as an MU Stage 1 or Stage 2 criterion. For most survey

items, the difference between a Stage 1 or Stage 2 criterion has to do

with the breadth of adoption across a hospital. Survey items align

with the Stage 1 criterion of a hospital being considered as having

adopted a given technological feature if it has it in any part of the

hospital, rather than the Stage 2 criterion of having the technology

across the entire hospital. When possible, MU criteria or pre-

existing approaches to combining items were used to combine items

that might represent a single functionality.31

We borrowed our scoring approach from Geng and Myeni,27

assigning a hospital 1 to 5 points, based on increasing level of

engagement, for each feature available in that hospital to generate a

cumulative PE-IT score for each hospital. The distribution of this

score was tested for normality using the joint skewness and kurtosis

test and was found to be negatively skewed. Logarithmic, square-

root, square, and inverse transformations were attempted, but each

failed to normalize the score. To resolve this concern with the

distribution of PE-IT scores, the scores were divided into low,

medium, and high tertiles based on percentiles. As a sensitivity anal-

ysis, we also tested quartiles and quintiles and found no differences

in our results, so we chose the most parsimonious division of scores.

Analysis
To determine hospital characteristics associated with an orientation

toward HIT to facilitate PE, we compared hospital and market char-

acteristics across the tertiles of PE-IT scores. Hospital characteristics

included bed size, ownership type, system member, teaching status,

rural/urban location, census region, and a Hirschman-Herfindahl

Index calculated from bed size within each core-based statistical

area. Our choice to operationalize these hospital characteristics fol-

lows commonly used approaches in the HIT literature.16,32 These

characteristics were included as independent variables in a multi-

variate ordered logit model to evaluate the effects of hospital and

market characteristics on the likelihood of a hospital being in the

highest tertile of PE-IT scores.

Additionally, previous research identified differences between IT

supplement responders and nonresponders. To address this source

of bias, we applied inverse probability weights.33,34 This approach

calculates the predicted probability of responding to the survey

based on a set of hospital characteristics (bed size, ownership type,

system member, teaching status, rural/urban location, census

region). The inverses of these probabilities were then used as weights

in all analyses. All analyses were done using Stata 14.35

RESULTS

PEF mapping
Of the 161 survey items, we identified 43 items that aligned with

specific levels and categories within the PEF (see Table 1). In 4

instances, items were combined based on either MU or pre-existing

scales: 3 items (computerized physician order entry [CPOE] for labs,

radiology, and medications) were merged into a CPOE function

based on MU criteria; 2 items (radiology imaging and diagnostic test

images) were combined into an Electronic Imaging function based

on MU criteria; 3 items (send summary of care through secure mes-

sage, provider portal, or HIE) were combined into a Send Summary

of Care Record function; and 3 items (receive summary of care

through secure message, provider portal, or HIE) were combined

into a single Receive Summary of Care Record function. This cate-

gorization process yielded a final total of 36 PE-related HIT func-

tions. Fourteen of the 36 functions aligned with MU Stage 1 or 2, as

either a core or menu item. Of the functions that aligned with MU

(n¼12), the mean percent of adoption was 83.3%; the mean per-

cent adoption for non-MU (n¼24) aligned functions was 51.7%.

Patient-specific education was the only survey item that mapped to

the “inform me” level, though this item was included in all levels

due to its lack of specificity in the survey. The “empower me” level

was the only level to have IT functions represented in each category.

Evaluation of PE-IT scores
For the 2780 nonfederal acute-care hospitals that responded to both

surveys, points were assigned for each IT component according to

level of engagement, with a maximum possible score of 128 points.

Scores were then divided into tertiles. The distribution of the tertiles

and overall scores are presented in Figure 2. Hospital characteristics

for the overall sample as well as within each tertile of PE-IT score

are presented in Table 2. Hospitals in the high tertile were dispro-

portionately large, nonprofit, system members, teaching institutions,
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located in the Midwest, and located in urban areas, relative to hospi-

tals in the low and medium tertiles.

To determine the hospital and market characteristics associated

with the greatest PE-IT scores, we estimated an adjusted ordered

logit model to evaluate the odds of being in the high tertile (see

Table 3). Our results from the adjusted model revealed that medium

(odds ratio [OR]: 1.33; 95% Confidence Interval [CI] 1.11–1.61)

and large (OR: 1.89, 95% CI 1.43–2.51) hospitals have the highest

likelihood of being in the high tertile of PE-IT scores, as well as

nonprofit (OR: 1.75; 95% CI 1.43–2.14) hospitals relative to gov-

ernment nonfederal hospitals. Conversely, for-profit hospitals have

a lower likelihood of being in the highest tertile (OR: 0.39; 95% CI

0.30–0.51). Additionally, teaching institutions (OR: 2.67; 95% CI

1.81–3.93), system members (OR: 2.66; 95% CI 2.25–3.15), Midwest-

ern (OR: 1.96; 95% CI 1.55–2.48), Southern (OR: 1.46; 95% CI

1.14–1.86), and urban hospitals (OR: 1.87; 95% CI 1.51–2.32) all had

greater adjusted odds of being in the highest tertile of PE-IT scores.

DISCUSSION

The ongoing interest in fostering PE has been met with a challenge to

identify how to best achieve this goal. Meanwhile, the rapid adoption

Table 1. Characterization of information technology function from the Patient Engagement Framework and frequency of adoption, ordered

by level of engagement

Function PEF Level Category MU Requirement % Adopted (n¼ 2780)

Patient-Specific Education All Levels Patient-Specific Education Stages 1 and 2 Core 95.5

Schedule Appointments Online Engage Me Interactive Forms NA 46.7

Pay Bills Engage Me Interactive Forms NA 76.8

Request Prescription Refill Engage Me Interactive Forms NA 46.4

View Record Engage Me Patient Access Stages 1 and 2 Core 96.7

Download Record Engage Me Patient Access Stages 1 and 2 core 89.0

Provider Performance Profile Empower Me Quality NA 61.5

Hospital Quality Measures Empower Me Quality MU Stage 1 89.2

Physician-Specific Quality Measures Empower Me Quality MU Stage 1 78.6

Secure Messaging Empower Me e-Tools NA 66.2

Advanced Directives (e-Documentation) Empower Me Integrated Forms Stage 2 Menu 85.8

Request Change to Record Empower Me Integrated Forms NA 79.6

Transmit Record Empower Me Patient Access Stages 1 and 2 Core 74.2

Designate Family/Caregiver Access Empower Me Patient Access NA 84.8

Submit Patient-Generated Data Empower Me and

Partner w/ Me

Patient-Generated Data NA 39.5

Electronic Images Empower Me Interoperable Records Stage 2 Menu 78.8

CPOE for Labs, Radiology, Medications Empower Me Interoperable Records Stages 1 and 2 Core 96.5

Find (Query) Information from Outside

System

Empower Me Interoperable Records NA 54.9

Send Summary of Care Record Empower Me Interoperable Records Stages 1 and 2 Core 85.5

Receive Summary of Care Record Empower Me Interoperable Records Stages 1 and 2 Core 64.7

Integrate Information from Outside System Empower Me Interoperable Records NA 24.5

Health Information Exchange Empower Me Interoperable Records NA 64.1

Send Information to Hospitals Outside Of

System

Empower Me Interoperable Records NA 60.5

Send Information to Ambulatory Outside Of

System

Empower Me Interoperable Records NA 62.4

Receive Information from Hospitals Outside

Of System

Empower Me Interoperable Records NA 41.5

Receive Information from Ambulatory

Outside of System

Empower Me Interoperable Records NA 38.3

Identify High Risk Patients Partner w/Me Analytics/ Quality NA 55.1

Immunization Registries Partner w/Me Interoperable Records Stages 1 and 2 core 91.0

Reportable Lab Results Partner w/Me Interoperable Records Stages 1 and 2 core 86.1

Syndromic Surveillance Partner w/ Me Interoperable Records Stages 1 and 2 core 83.4

Primary Care Notification Partner w/Me Collaborative Care NA 61.3

Adherence to Clinical Guidelines Support My

e-Community

Care Team Generated Data NA 54.2

Send Information to Long-term/Post-Acute

Inside or Outside of System

Support My

e-Community

Interoperable Records NA 50.6

Send Information to Behavioral Health

Inside or Outside of System

Support My

e-Community

Interoperable Records NA 36.5

Receive Information from Long-Term/Post-

Acute Inside or Outside of System

Support My

e-Community

Interoperable Records NA 23.8

Receive Information from Behavioral Health

Inside or Outside of System

Support My

e-Community

Interoperable Records NA 23.5

Notes: PEF: Patient Engagement Framework; MU: Meaningful Use; NA: not applicable; her: electronic health record.

Journal of the American Medical Informatics Association, 2017, Vol. 24, No. 6 1091



of HIT has presented an opportunity to utilize this technology as a means

to engage patients. Indeed, recent evidence suggests that a variety of

HIT components can serve this goal and enable patients to better access

their health records and communicate with their providers, thereby

allowing them to become better partners in their care. This study eval-

uated the current ability of hospitals to use HIT toward this goal of

engaging patients and identify opportunities to develop technologies

that facilitate this connection between patients and their providers.

One of our primary study goals was to apply a more refined meas-

ure of PE-related HIT than existing research in order to better evaluate

how technology is being used to promote patient-centered care. In this

respect, our approach to identifying PE-related HIT functions and

scoring them based on the PEF represents a significant step forward in

terms of the breadth of HIT functions considered related to PE. The

results of our study offer an in-depth description of the current state of

PE activities related to HIT functionality offered by health systems,

and present a benchmark against which organizations can compare

and a scoring approach that can be applied in future research.

A unique feature of the PEF is that it encompasses the availabil-

ity of both patient- and provider-related HIT functions. Many HIT

functions available to patients through a patient portal or PHR,

such as secure messaging, require physician activity in addition to

PE in order to fully realize their potential. Still other functions make

the care experience more patient-centered, but in fact are completely

dependent on physician engagement with the technology, such as

CPOE. Thus, physician engagement with patient-centered HIT and

dedication to patient-centeredness is at the crux of increased adop-

tion and use of HIT for purposes of enhanced PE.

Yet while physician engagement with patient-centered HIT is crit-

ical, financial, technical, and political barriers exists that may limit

physicians’ interaction with the technology.36 Further, physicians may

have low expectations around the benefits of engaging patients in their

health care through technology, and may actually see the technology

as creating problems.37 As physician support for PE-related HIT is

necessary to realize the potential benefits of the technology moving

forward, how to support this engagement remains an important area

for future research. Our approach of categorizing HIT functionalities

within an engagement framework provides a useful means by which

systems can assess their ability to encourage engagement via HIT.

Our findings suggest room for improvement in how hospitals

design HIT to facilitate PE by identifying engagement categories for

which only limited HIT features exist. For example, HIT functions

for each category of the “empower me” level were identified, while

functions in only 2 of the 9 categories were identified for the “support

my e-community” level. Hospitals are slowly moving in this direc-

tion, for example, by adopting patient portals designed for the inpa-

tient environment that connect with ambulatory portals.38 These

systems offer greater opportunity across the care continuum to deploy

several features that may increase the patient orientation of technol-

ogy, such as secure messaging, e-visits, or access to shared care plans.

Still, more effort can be made to increase interoperability at all points

of care, such as with chiropractors, dentists, or home health pro-

viders. Incorporating more elements of the health care system into the

ecosystem of digital records will serve to put patients at the center of

the system as their data follow them across the care continuum.
Figure 2. Box plot of each tertile of the Patient Engagement-Information Tech-

nology scores and the full sample.

Table 2. Hospital characteristics based on tertile of PE-IT score derived from the Patient Engagement Framework

Hospital Characteristic PE-IT Score Tertile Total

Low (n¼ 955) (%) Medium (n¼ 921) (%) High (n¼ 904) (%) Overall (n¼ 2780) (%)

PE-IT Score (mean 6 SE) 55.1 6 0.51 83.9 6 0.19 111.6 6 0.32 83.0 6 0.49

Bed Size

Small (<99) 60.9 42.5 32.5 45.6

Medium (100–399) 34.0 45.1 46.2 41.6

Large (>400) 5.03 12.4 21.2 12.7

Ownership

Government nonfederal 33.4 19.9 12.9 22.3

Nonprofit 50.6 61.2 84.3 65.1

For-profit 16.0 18.8 2.8 12.6

Teaching Status 1.99 4.56 14.7 6.98

System Member 47.4 63.6 80.8 63.7

Region

Northeast 11.3 14.8 12.7 12.9

Midwest 21.1 36.0 39.0 31.9

South 44.8 33.3 32.6 37.0

West 22.6 15.8 15.6 18.1

Urban 64.0 80.9 88.2 77.6

HHI (mean 6 SE) 0.14þ 0.003 0.14þ 0.003 0.13þ 0.004 0.14þ 0.002

Note: PE-IT: patient engagement-information technology; SE: standard error; HHI: Hirschman-Herfindahl Index.
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Establishing robust health information exchanges offers one

approach to increasing interoperability and providing several features

of a patient portal.39 The interoperability inherent in this approach

can support PE by providing greater access and sharing of informa-

tion. However, there has been limited success of widespread partici-

pation in HIEs, particular in non–acute-care settings.18 While new

approaches to HIE are emerging, such as vendor-mediated models,

these have limited appeal to collaborative care providers that operate

on limited budgets.40 As a result, these approaches to increasing inter-

operability may limit the patient-centeredness of HIT. Nonetheless, as

the link between quality measures and reimbursement (eg, account-

able care organizations) becomes more common in the health care

environment, we could realize results indirectly by encouraging the

organic expansion of PE HIT functionalities to meet quality goals.41

Moreover, while interoperability among health care providers is

necessary, it is insufficient to orient the health care system more

toward patient-centered deployment of HIT. Greater patient access

and control of health records are also needed. The Veterans Affairs

Blue Button technology is an example of how offering patients

access to their health records can improve the movement of informa-

tion across the health care system and empower patients with

greater control.42,43 Other HIT systems can also give patients the

ability to control who sees certain parts of their health record.44

These approaches augment exchange networks by giving patients

greater control and access to their digital records and enabling them

to be at the center of the flow of information.

In addition to interoperability, our results regarding hospital

characteristics associated with higher PE-IT scores corroborate ear-

lier studies reporting that small non-system members and non-

teaching and rural hospitals are falling behind in their adoption of

HIT in general.16,33 Not only are these hospitals falling behind with

regard to their own operational abilities, but they also appear to

lack the capacity to engage their patient population via HIT. This

combination could increase existing disparities in the care these

institutions offer to underserved populations and is an important

issue to monitor.

Limitations
This study has inherent limitations of scope, given the data sources

used. First, the granularity in the survey might limit our ability to

accurately map survey items to the PEF. For example, advanced

health directives was categorized as an integrated form under

“empower me,” given that the AHA IT Supplement asks whether

the hospital has electronic clinical documentation of advanced direc-

tives. However, the survey cannot be refined to the level of whether

this feature includes advanced care planning, a functionality that

should be characterized under “partner with me.” We chose to con-

servatively characterize the various HIT functions to limit the effect

of data granularity, but nonetheless this remains a concern.

Related to this issue, our ability to calculate a PE-IT score was lim-

ited to the items present in the survey. The AHA IT Supplement was

not designed according to the PEF, and as a result it does not explicitly

ask about items in each level/category of the framework. This discord-

ance limits the maximum possible score a hospital can receive to what

is known based on the survey, not on what is possible. Furthermore,

calculating an ideal maximum score based on each level/category

listed in the PEF is not possible, given the breadth of available technol-

ogies that could fit into the framework. Thus, our PE-IT scores should

be interpreted as relativistic rather than idealistic.

In addition, our study does not assess the impact of PE-IT scores

on PE itself. Current evidence supports the concept that these techno-

logical tools can indeed engage patients, and we rely on the PEF frame-

work to delineate types and levels of engagement capabilities. Still,

without proper testing, this relationship remains unvalidated; rectifying

this limitation would require PE assessments across a national sample

of hospitals, a task requiring significant resources. Finally, while strong

theoretical work45 and early evaluations have identified ways that HIT

can improve PE, more research is needed to optimize the mechanisms

by which new technologies can transform patient care. Nonetheless,

our approach helps to identify gaps in the current available HIT infra-

structure oriented toward PE and corresponding opportunities to

improve current data collection instruments.

CONCLUSION

Our intention in grounding our study in the PEF was threefold: to

describe engagement activities that extend beyond the functions of a

patient portal alone, including care team activities and community sup-

port; to apply a framework that hospitals can use to assess their spe-

cific activities related to PE; and to propose a means to advance HIT’s

ability to contribute to PE efforts. Our findings regarding hospitals’

HIT orientation toward PE showed wide variation in their adoption of

the technology features identified as contributing to PE, suggesting

that hospitals are likely not ignoring PE as they invest in new innova-

tive tools to provide health care. However, room for improvement

exists, particularly with regard to technologies that facilitate higher

levels of engagement. PE has great potential to tip the scale for health

care and contribute to improved cost and quality, and HIT provides a

platform to empower patients. Continued assessment of hospitals’

ability to utilize these technologies is necessary to identify opportuni-

ties to develop new technologies that foster partnerships with patients.
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Table 3. Organizational factors associated with high levels of

patient engagement–focused health information technology

Hospital Characteristic High PE-ITa

Bed Size

Small (<99) Ref.

Medium (100–399) 1.33 (1.11–1.61)**

Large (>400) 1.89 (1.43–2.51)***

Ownership

Government nonfederal Ref.

Nonprofit 1.75 (1.43–2.14)***

For-profit 0.39 (0.30–0.51)***

Teaching Status 2.67 (1.81–3.93)***

System Member 2.66 (2.25–3.15)***

Region

Northeast Ref.

Midwest 1.96 (1.55–2.48)***

South 1.46 (1.14–1.86)**

West 1.08 (0.83–1.42)

Urban 1.87 (1.51–2.32)***

HHI 0.73 (0.37–1.44)

Note: ***P< .001; **P< .01; *P< .05.
aOdds ratios of being in the highest tertile of patient engagement-informa-

tion technology scores, relative to the low and medium tertiles. IT: informa-

tion technology; HHI: Hirschman-Herfindahl Index.
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