
Digital Maturity as a Strategy for Advancing
Patient Experience in US Hospitals

Anne Snowdon, RN, PhD1, Abdulkadir Hussein, PhD2,
Ajetunmobi Olubisi, MHI1, and Alexandra Wright, PhD3

Abstract
Patient experience is globally recognized as an important indicator of health system performance, linked to health system

quality and improving patient outcomes. Post COVID-19, health systems have embraced digital health and advanced digital

transformation efforts; however, the relationship between digital health and patient experience outcomes is not well-docu-

mented. Using HCAHPS hospital survey data to measure patient experience, and HIMSS EMRAM Maturity Model data to mea-

sure digital maturity, a cross-sectional design using multivariate analyses examined the impact of digital maturity on patient

experience in US hospitals. Our analysis shows that advanced digital maturity in US hospitals is associated with stronger

patient experience outcomes, particularly relative to communication with nurses, doctors, and communication about med-

icines and therapies. The findings suggest that there are significant differences in patient experience associated with teaching

versus nonteaching hospitals, urban versus rural hospitals. As hospitals advance and progress digital transformation initiatives,

evidence to inform how transformation efforts can engage and advance patient experience will contribute to health system

performance well into the future.
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Introduction
Patient experience is globally recognized as an important
indicator of health system performance, linked to both
quality and improved patient outcomes.1–3 Endorsed by the
World Health Organization,4 healthcare systems are now pri-
oritizing patient experience, with the goal of advancing
“patient centered care” to ensure patients are at the center
of care delivery.

However, despite the importance of patient experience,
both scholars and healthcare systems have struggled to
define the relationship between patient experience and clin-
ical effectiveness outcomes.1,5–7 Many scholars suggest that
digital health is a way to improve both patient experience(8)
and clinical outcomes.9–11 However, evidence remains
limited regarding the role of digital health in advancing
patient experience, with some research suggesting that
digital health advances may not necessarily result in effec-
tively meeting patient needs.12

As digital health transformation continues to progress in
the post pandemic era, it is of paramount importance to more
fully understand and document how patient experience is influ-
enced by advances in digital transformation. Specifically, the

role of digital maturity and how it influences patient experience
is critical to understanding how digital health transformation
efforts can strengthen and advance patient experience as well
as health system performance.12,13

Patient experience measures have evolved over that past 2
decades, where historically patient experience measures
focused on satisfaction with care and patient adherence to
treatment protocols. Historically, there has been less attention
to whether care delivery was meeting the needs of the
patient.2 The term “patient experience” was used to describe
the patient’s experience with clinical care including patient
satisfaction with their care,14 and patient adherence to pre-
scribed care pathways.15–18 Historically, patient experience
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measures viewed patients as recipients of care, with compli-
ance with prescribed therapies was a central feature of these
measures.19

More recently, patient experience measures have been
conceptualized from the patient perspective, focused on
meeting patient needs and how healthcare delivery contributes
to patient experience.1,3,4,6,20 It is well-documented that patients
value meaningful relationships with their provider teams and
these relationships are central to the context of their care expe-
riences.1,2 Patient experience measures have changed to focus
more on relationships with care providers that recognize patients
as individuals with unique life circumstances and health needs
that extend well beyond their clinical diagnosis or health
status.19 Patient experience measures are progressing toward
examining experience from the perspective of the whole
person, whereby patients are viewed as partners in their health
and care, are supported by meaningful relationships with pro-
vider teams.6

A conceptual analysis of current patient experience litera-
ture revealed 3 prominent components of patient experience;
namely, (1) the focus on the relationship between patient and
clinicians;1,3,4,6,20 (2) patient health needs which include ser-
vices and supportive care that reaches beyond traditional or
formal healthcare services21,22; and, (3) the need for patients
to have autonomy and control over care decisions to ensure
care is individualized and tailored to the unique needs of
every individual.2,3,6 To date, patient experience measures
and concepts have not fully examined the impact or relation-
ship between digitally enabled care delivery (eg, digital
health) and patient experience.

Digital health transformation in health systems has accel-
erated rapidly since the COVID-19 pandemic.23 Health
systems have adopted a wide range of digital health technol-
ogies, wearable devices, and telemedicine models of care to
facilitate access to healthcare services while managing
heightened demand for care due to COVID19 infections.24

Rapid adoption of telemedicine and other digital services
required policies and operational strategies to manage the
surge in demand for healthcare services.21 Currently, health
systems continue to advance these digital health transforma-
tion efforts to strengthen system capacity to meet growing
demands for care reduce cost and strengthen quality and
safety performance.4,10,11 However, the accelerated pace of
digital transformation has now created an urgency to
examine how digitally enabled care delivery impacts and
influences patient experience, particularly given heightened
complexity of care needs evident in the post pandemic
era.25 A growing number of digital tools in the consumer
market offer patients a more flexible, and potentially cost-
effective approach to managing health and care to meet con-
sumer health needs.26 Patients are able to manage their health
and care, determine health goals, and use these digital tools to
track their progress toward health and wellness goals.6,20,24,27

The role of “patient” is now transitioning toward self-
management, characterized by control over managing their
health care and much greater autonomy over making personal

health decisions.28,29 Digital technologies may empower
patients by enabling greater control over their care (eg, capac-
ity to access information, health data, and scheduling) offer-
ing tools to independently assess and track progress toward
health goals.27 Consumer health technologies generate
large data sets which enable advanced analytics to inform
consumer health decisions and offer more personalized and
predictive tools that provide data-driven insights.30

Experiences of having to manage their health and care
during the pandemic, supported by the rapid acceleration of
digital technologies in the consumer market now present
health systems with an opportunity to integrate digital tools
and technologies into care delivery models and approaches
that enable meaningful connectivity and person-centric rela-
tionships between patients and providers.12,22,27

To date, health systems are advancing digital transforma-
tion efforts; however, it is unclear how digital tools and tech-
nologies have, or hold the potential to, advance and
strengthen patient experience. The purpose of this study is
to examine the relationship between digital maturity as a
measure of digital transformation in US hospitals and
patient experience outcomes. Specifically, this research will
examine the relationship between digital maturity and key
dimensions of patient experience for the purpose of creating
evidence of how, and the degree to which, digital transforma-
tion influences patient experience.

Methodology
A cross-sectional design using multivariate analyses accessed
2 data sets to examine the impact of digital maturity on
patient experience in US hospitals. HCAHPS star ratings
reported in 2021 was accessed from the Centre for
Medicare and Medicaid Services for this analysis.31

HCAHPS (eg, Hospital Consumer Assessment of
Healthcare Providers and Systems) is a standardized survey
used by hospitals in the USA to collect patient insights and
feedback on their hospital experiences (HCAHPS fact
sheet).31 The HCAHPS survey provides hospitals with
common metrics to measure patient experience that follow
national standards for collecting and publicly reporting
results. HCAHPS is a 29-item survey instrument and data
collection methodology31 that is administered to a random
sample of adult inpatients, admitted in the Medical,
Surgical, and Maternity Care services, between 48 h and 6
weeks after discharge from hospital. The survey measures
10 HCAHPS measures, including 6 composite measures, 2
individual items, and 2 global items. Each of the 6 composite
measures is constructed from 2 to 3 survey questions and
summarize how well nurses and doctors communicate with
patients, how responsive hospital staff are to patients’
needs, how well staff communicate with patients about new
medicines, whether key information is provided at discharge,
and how well patients understand the type of care they will
need after leaving the hospital. Two individual items
address the cleanliness and quietness of patients’ rooms,
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while the 2 global items capture patients’ overall rating of the
hospital and whether they would recommend it to family and
friends.31 Hospitals must have at least 100 completed surveys
in a four-quarter period for their HCAHPS results to be pub-
licly reported. Since July 2007, hospitals subject to the
Inpatient Prospective Payment System (IPPS) annual
payment update provisions are required to collect and
submit HCAHPS data in order to receive their full annual
payment update. Non-IPPS hospitals, such as Critical
Access Hospitals, can voluntarily participate in HCAHPS.
The CMS publishes HCAHPS results using Star Ratings, in
an effort to inform citizens of hospital performance outcomes
relative to patient experience.32 The methodology for com-
puting the star rating of a hospital is detailed in HCAPS’
technical notes.32

Data from the HIMSS electronic medical record (EMR)
assessment model were the second data set accessed for
this analysis, as a measure of digital maturity in US hospitals.
Hospitals complete online EMRAM survey of over 200 indi-
cator statements which measure digital health dimensions
such as health information exchange, clinician adoption of
EMR, data privacy and security, and governance. An embed-
ded algorithm generates a maturity level score on a 7-point
scale of one through 7, which are described in Table 1.
Hospitals that do not meet minimum EMRAM requirements
are scored at level 0 maturity. Indicator requirements for hos-
pitals to meet level 1 maturity include integration of lab,
pharmacy, diagnostic imaging, and cardiology information
systems, and resilience management systems such as ancil-
lary systems in the event of a disruption. A detailed assess-
ment of EMRAM maturity levels is provided to each
hospital completing the EMRAM assessment. Hospitals
which achieve maturity levels of 6 or 7 are further validated
by an onsite assessment by the HIMSS team. Hospitals which

have achieved level 6 or 7 maturity are validated for achieve-
ment of indicator requirements which include patient experi-
ence, data exchange, adoption of digital technologies,
resilience of information systems, and governance. For this
analysis, we focused only on hospitals at maturity levels of
0, 6, or 7. Stage 0 hospitals were classified as low digital
maturity and hospitals validated at stage 6 and 7 level of
maturity were classified as having high digital maturity for
this analysis. Hospital HCAHPS star rating data were
matched with hospitals with completed EMRAM assessment
data, using the CMS hospital Identification number, and hos-
pital data in the HIMSS’s dataset.

A total sample of 2362 hospitals with complete EMRAM
maturity data were linked with HCHAPS star rating data. The
majority of the hospitals were either acute care or critical
access hospitals, 57.3% and 41.1%, respectively. HCAPS
star ratings are only reported for hospitals that have a
minimum of 100 completed surveys per year. Critical
access hospitals were more likely to be reported as “not avail-
able” star ratings for the HCAPS, with only 15% of critical
access hospitals having HCAHPS data available, resulting
in critical access hospitals being excluded from the analysis.
Inclusion criteria for this analysis were acute care hospitals
that provide emergency services, report their bed size catego-
ries, have available HCAPS star ratings data, and have com-
plete EMRAM maturity level assessments. Based on the
inclusion criteria for this study, 1048 hospitals were included
in this analysis.

Hospital demographics are presented descriptively using
mean, standard deviation, or percentages wherever appropri-
ate. The multivariate analysis aimed to examine EMRAM
maturity level assessed for hospitals for the probability of
attaining a given number of stars or higher in HCAPS’s
ratings. A cumulative logit strategy was used to manage

Table 1. Description of the EMRAM Stages of Digital Maturity.

EMRAM

stage Requirement to achieve stage

Stage 0 The organization has not installed all the key ancillary department systems (laboratory, pharmacy, cardiology, radiology, etc).

Stage 1 Laboratory, Imaging, Pharmacy and Cardiology systems produce patient centric reports and results. Resilience management

plans are in place.

Stage 2 A clinical data repository (CDR) provides access to results and reports, Governance and Policy control, Clinical Decision

Support opportunities, Training records and IT security.

Stage 3 Electronic clinical documentation is accessed remotely through the CD. Role-based access controls are in place.

Stage 4 Computerized Practitioner Order Entry and Electronic prescribing within an electronic medicines administration record.

Clinical and Information governance is well defined. Monitoring of Clinical outcome and patient satisfaction targets.

Stage 5 Integration of data from external sources. Change in clinical parameters continuously monitored by alerts and warnings.

Telehealth and virtual care services are available. Intruder Prevention Systems manage unauthorized access. Technology

supports bedside processes.

Stage 6 Integration of medical devices. Health Information Exchange supports data sharing, Service users submit self-reported

outcomes data. Wearables and implants support remote monitoring and patient management of health and care. Online

services improve access, and health literacy.

Stage 7 Integration of data from multiple external sources. Service users receive alerts and reminders to support self-managed care

and use automated tools to measure patient outcomes. Digital infrastructure tools enable dynamic patient engagement in

managing personal health and care.
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outcomes that are multicategory in which the categories are
ordered from lowest to the highest. This regression used
EMRAM maturity levels (Low= 0 and High= 6, 7) as a pre-
dictor variable while adjusting for all hospital characteristics
(eg, number of beds, teaching/nonteaching, urban/rural, own-
ership) and their interactions with the EMRAM maturity
levels. The interaction factors were included to check
whether or not the impact of digital maturity depended on
the subgroups such as hospitals with small number of beds,
hospitals in urban or rural settings, or teaching hospitals. A
stepwise model selection approach was employed to select
the set of factors that (eg, both EMRAM and hospital charac-
teristics) that best predict the probability of star ratings. A
separate model was created for each of the 10 measures of
patient experience, and the results are presented as odds
ratios and their 95% confidence intervals.

Results
The demographic characteristics of the hospitals in this study
are summarized in Table 2.

Demographic analysis included the number of beds to
examine variation in digital maturity and patient experience
in small, medium, and large hospitals.

Of the total sample of n= 1048, 246 (23.5%) had
EMRAM maturity of levels 6 or 7. Hospital size measured
by bed size categories, included large (56%), medium
(24%), and small (20%) sized hospitals. Teaching hospitals
constituted 58.9% (n= 617) of the total sample, with

57.3% of the large hospitals (n= 600) located in urban
areas. The majority of hospitals, 64.7% (n= 678), in this
analysis, were reported as not-for-profit ownership status,
21.7% (227) were reported as proprietary (privately
owned), while 13.6% (n= 143) were government owned.
The majority of the hospitals were reported as referral hospi-
tals, 74.7% (N= 783).

Figure 1 reports the odds ratios of high EMRAM matu-
rity hospitals compared to Low EMRAM hospitals in
achieving higher star ratings for each of the 10 measures
of patient experience. The odds of higher patient experience
ratings are 1.8 to 2.24 folds higher relative to patient expe-
rience with communication for hospitals with EMRAM 6 or
7 maturity, compared to hospitals at level 0 EMRAM matu-
rity. This finding was consistent for all hospitals in the
study, regardless of the size (eg, number of beds). A
similar pattern of effect of digital maturity can be seen
with respect to hospital environments, such as cleanliness
and quietness ratings, which were, respectively, 1.3- and
1.4-fold higher in digitally mature hospitals (eg, EMRAM
6 or 7), for all hospitals in the study, regardless of the
hospital size.

The effect of digital maturity on patient experience with
care transitions and staff responsiveness was similar to
patients’ communication experiences; however, results
varied with the size of the hospital. EMRAM maturity
was a statistically significant predictor of higher star
ratings for patients’ experiences with care transitions and
staff responsiveness, but only in the case of large hospitals.
Although not significant, the direction of the impact of
digital maturity was similar for medium and small sized
hospitals (Figure 1).

Each of the 10 models fitted to the 10 areas of ratings
showed that, in addition to the digital maturity, some demo-
graphic factors have a significant impact on the odds of
higher patient experience ratings. The effects of these demo-
graphic factors on the odds of higher ratings were consistent
throughout the 10 models in the same direction and with
almost the same magnitude of influence. The effects of demo-
graphic factors related to the overall patient experience
ratings are illustrated in Figure 2. Specifically, hospitals in
urban areas are less likely to have higher patient experience
ratings compared to rural hospitals, who are statistically
more likely to receive higher patient experience ratings
(odds ratio [OR] = 0.61, 95% confidence interval [CI]:
0.46-0.80). Patients are also more likely to report higher
experience ratings for Nonteaching hospitals compared to
Teaching hospitals (OR = 1.7, 95% CI: 1.32-2.18).
Ownership of hospitals also varied, whereby, government
owned and Not-for-profit hospitals were similar, and had stat-
istically significantly higher odds of receiving higher patient
experience ratings compared to proprietary hospitals
(Governmental vs Proprietary: OR = 2.96, 95% CI:
1.96-4.49; Nonprofit vs Proprietary: OR = 3.11, 95% CI:
2.26-4.26). Larger hospitals were associated with lower
patient experience ratings (Appendix).

Table 2. Summary Demographics of Hospitals.

EMRAM

High 246 (23.5%)

Low 802 (76.5%)

Bed size

Large 591 (56.4%)

Medium 255 (24.3%)

Small 202 (19.3%)

Teaching

No 617 (58.9%)

Yes 431 (41.1%)

Urban

Yes 600 (57.3%)

No 448 (42.7%)

Ownership

Nonprofit 678 (64.7%)

Proprietary 227 (21.7%)

Governmental 143 (13.6%)

Referral

No 783 (74.7%)

Yes 265 (25.3%)

Region

Midwest 256 (24.4%)

Northeast 205 (19.6%)

South 487 (46.5%)

West 100 (9.5%)
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Discussion and Conclusion
This study provides evidence that advanced digital maturity
in US hospitals is associated with significantly stronger
patient experience outcomes, particularly relative to commu-
nication with nurses, doctors, and communication about
medicines and therapies. Although many hospitals in the

US have adopted EMR information systems, the majority
(73%) of hospitals in this study remain at level 0 for digital
maturity. For patients accessing care in hospitals at level 0
maturity, access to data regarding diagnostic tests (lab,
imaging), and access to information about their medicines
(pharmacy), has not been integrated into their patient
record. Typically, patients can access their data through

Figure 1. Impact of EMRAM digital maturity on the 10 areas of ratings included in this study.

Figure 2. Impact of some hospital demographic factors on patient experience.
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patient portals, however, when digital maturity is at level 0,
patients are challenged by having to access multiple and dif-
ferent sources of data due to the lack of integration of phar-
macy, lab, and imaging data into the EMR system.
Communication about medicines, therapies, and discharge
transitions in digitally mature hospitals (EMRAM level 6
or 7) more readily supports dynamic engagement with
patients who can not only access their data and health infor-
mation but can also access to digital tools to support self-
management of their health and care. Research suggests
that patient experience is an essential indicator of health
system performance and patient outcomes in particular1,3,19;
however, research has not yet examined how digitally
advanced organizations vary relative to how patients commu-
nicate with doctors and nurses in hospitals, and how access to
and use of data contribute to these stronger patient experience
ratings. These findings suggest that advanced digital maturity
in hospitals may offer patients greater access to their health
data and information about therapies to support health liter-
acy and to enable more informed discussions and decisions
between clinicians and their patients. More timely receipt
of information for patients may also be a factor that contrib-
utes to stronger scores on patients’ experience with respon-
siveness. Patient experience ratings were not as high in
larger hospitals that tend to be more digitally advanced,
teaching hospitals, or hospitals in urban centers which sug-
gests that patient experience ratings vary with respect to
demographic and geographic features of hospital settings
which requires further investigation. As hospitals continue
to advance digital transformation, these findings suggest
that digital health may be a strategy to advance and
strengthen the hospital’s capacity to support patient experi-
ences. For example, integration of digitally enabled tools
into hospital care workflows to support patient centric
care, with the support of clinician teams, may serve to
enable and support patients to have greater engagement,
autonomy, and control over health decisions, as partners
in their care with clinician teams. The findings in this
study are limited to examining patient experiences in
2021, when the US health system was experiencing signifi-
cant challenges in managing the COVID19 pandemic,
including workforce shortages and high demand for acute
hospital care. Future research will be required to examine
whether patient experience is significantly stronger in digi-
tally mature organizations in the post pandemic years, in
order to more fully examine causality of digital maturity
on patient experience and better understand the role of
digital maturity in advancing patient centric models of
care in hospital settings.
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