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ABSTRACT
The integration of electronic health records (EHRs) across
care settings including residential care facilities (RCFs)
promises to reduce medical errors and improve
coordination of services. Using data from the 2010
National Survey of Residential Care Facilities (n=2302),
this study examines the association between facility
structural characteristics and the use of EHRs in RCFs.
Findings indicate that in 2010, only 3% of RCFs
nationwide were using an EHR. However, 55% of RCFs
reported using a computerized system for one or more
(but not all) of the functionalities defined by a basic
EHR. Ownership, chain membership, staffing levels, and
facility size were significantly associated with the use of
one or more core EHR functionalities. These findings
suggest that facility characteristics may play an important
role in the adoption of EHRs in RCFs.

INTRODUCTION
With the passage of the 2009 Federal Health
Information Technology for Economic and Clinical
Health Act, there have been unprecedented efforts
by private and public sector leaders to improve the
safety and delivery of healthcare through the adop-
tion of electronic health records (EHRs).1 While a
growing body of literature provides detailed
accounts on how EHRs impact quality of care in
clinical settings,2–5 EHR adoption remains largely
inattentive to the needs of long-term services and
support (LTSS) providers.6 Given the vulnerability
of older adults who utilize LTSS to adverse health
outcomes during care transitions7 and new
Medicare penalties for high rehospitalization rates
within 30-days of discharge,8 the opportunities for
promoting EHR utilization across the LTSS system
should be greater than ever.6

Across the LTSS system, EHRs have the potential
to improve administrative and operations product-
ivity9 and improve the quality of care by allowing
for interoperability among providers during
periods of care transitions. However, LTSS provi-
ders lag in EHR adoption compared to other
sectors of healthcare.10 While several studies have
examined the factors affecting EHR implementa-
tion in LTSS settings including nursing home (NH),
home health, and hospice agencies,11–14 there has
been no widespread evaluation of this technology
among community, residential care facilities
(RCFs). Thus, the ability to provide a comprehen-
sive understanding of EHR utilization across the
LTSS system has been hampered by limited infor-
mation about EHR adoption within RCFs.
In the past two decades, RCFs—such as assisted

living communities—have emerged as an important
alternative to NHs for frail older Americans.15 Driven

largely by consumer preference and without the influ-
ence of government financing or regulation, RCFs
have developed to meet the needs of approximately
one million elders.16 Nationally, these community-
based living environments provide housing and tailor
personal care services to individuals who cannot live
independently but do not require the skilled care pro-
vided by NHs. Although there is heterogeneity in the
services provided, amount of care offered, and regula-
tory standards governing RCFs, these facilities serve
an increasingly disabled resident population.17 18

Moreover, as Medicaid expenditures for home- and
community-based services increase, RCFs are fre-
quently used as an alternative to NH placement.19

However, since RCFs are not licensed healthcare facil-
ities, residents are vulnerable to potentially avoidable
hospitalizations20 and errors with medication
mismanagement.21 22

Consequently, EHR integration into RCFs has
the potential to improve residents’ health outcomes
and reduce unnecessary expenditures. However,
data on EHR use in RCFs is limited. A recent pilot
study examining EHR utilization in RCFs found
that EHR use was correlated with larger, for-profit
facilities that employed a higher number of direct
care staff,23 but these findings were based on a
small unrepresentative sample. Other than descrip-
tive results, EHR use in RCFs at the national level
has yet to be examined. Responding to the current
knowledge gap, this study examines the association
between facility characteristics and the use of EHRs
in RCFs.

METHODS
Source of the data
Facility level data were drawn from the 2010
National Survey of Residential Care Facilities
(NSRCF), a nationally-representative, probability
sample survey of US RCFs.24 To be eligible for the
NSRCF, RCFs must be licensed, registered, or
otherwise regulated by the state; have four or more
licensed beds with at least one resident living in
their facility; and provide 24-h supervision and per-
sonal care with at least two meals a day to the resi-
dents.25 Facilities licensed to serve the mentally ill
or developmentally disabled populations exclusively
were excluded from the NSRCF.
The 2010 NSRCF used a stratified two-stage

probability design and was conducted between
March and November 2010 by the National Center
for Health Statistics.25 The first stage was the selec-
tion of RCFs from a sampling frame of 39 635
facilities representing a total of 1 073 043 beds.25

The second stage was the selection of residents.25

For the 2010 NSRCF, 3605 RCFs were sampled
with probability proportional to facility size.
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On-site interviews were completed on 2302 facilities for a
weighted response rate of 81%.25

Measures
Outcome variable
Although the Institute of Medicine has identified core functions
of an EHR,26 there is no consensus on what functionalities con-
stitute the essential elements of an EHR for LTSS providers.
Recognizing that LTSS providers lag in EHR adoption compared
to other sectors of healthcare and that relatively few RCFs
might have a fully functional EHR, we adopted the basic defin-
ition of an EHR.2 27 This definition recognizes a basic EHR as
having the capabilities to record resident demographics, resident
problem lists, and medications taken by the residents; to order
prescriptions and laboratory tests; and to view laboratory and
imaging results.2 27

Predictor variables
The Donabedian Structure Process Outcome (SPO) Model28

posits that quality is composed of three interacting elements:
structure (characteristics of the physical and organizational envir-
onment), process (the technical process of care), and outcomes.
Using the SPO model, we hypothesized that RCF structural char-
acteristics will influence the decision to adopt an EHR.

Guided by other analyses using the SPO model,29–32 we
included size, chain membership, ownership, Medicaid partici-
pation, occupancy, facility location, and staffing levels as struc-
tural characteristics. Facility size corresponds to the number of
beds in the facility and was categorized as small (4–10 beds),
medium (11–24 beds), large (24–100 beds), or extra-large (100
or more beds). Chain membership was defined as whether the
facility was owned by a chain, group, or multi-facility system.
Facility ownership was dichotomized as for-profit and non-
profit/government owned. Medicaid participation was affirmed
based on whether the facility was certified to participate in
Medicaid. In RCFs, Medicaid participation is of growing
importance to researchers since the degree to which RCFs sub-
stitute for NHs is largely dependent on the extent to which
Medicaid will pay for RCFs and the extent that research demon-
strates differences in care practices and quality outcomes
between the two settings.33 Moreover, it is well documented
that NHs which have a higher percentage of Medicaid funded

residents are less likely to have processes of care that result in
better outcomes of care.32 34 Occupancy rate was defined as the
total number of residents divided by the total number of beds in
the facility and converted to a percentage. The NSRCF defined
response categories for occupancy rate as 0–6.5%, 6.51–80%,
80.1–95.0%, or 95.1–100%. Staffing measures included direct
care hours per patient day (HPPD) of registered nurses (RN),
licensed practical nurses (LPN), and personal care aides (PCA)
and were categorized based on the NSRCF response categories.
Facility location was based on the metropolitan statistical area
(MSA) and dichotomized into MSA and non-MSA facilities.
MSAs are used by the US Census Bureau to represent geograph-
ical regions with a high population density. Resident demo-
graphics were described by the percentage of female and
Caucasian residents residing in the facility.

Statistical analysis
Descriptive statistics were calculated separately for EHR users
and non-users.

Logistic regression (n=2,302) was used to model the factors
associated with the use of a basic EHR (model 1) and the use of
one or more core EHR functionalities (model 2). The regression
models were weighted to account for the complex, sampling
design of the NSRCF. Statistical significance was assessed with
a two-tailed α of 0.05. All analyses were performed using
SAS V.9.2.

RESULTS
In 2010, approximately 3% of RCFs reported using an EHR.
More than 55% of RCFs reported using a computerized system
for one or more (but not all) of the functionalities defined by a
basic EHR (figure 1).

A bivariate comparison between EHR users (n=69) and
non-users (n=2233) suggested that facilities using the technol-
ogy were larger, non-profit facilities that participated in
Medicaid and provided more than 0.5 HPPD of direct care
from RNs and LPNs and three or more HPPD of care via PCAs
than non-users (table 1). EHR users also differed from
non-users based on occupancy rate, with occupancy rates in
facilities using EHRs varying between 65.01–80% and 95.1–
100% occupancy.

Figure 1 Core functionalities in facilities using EHR components.
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Logistic regression results (table 2) indicated that facilities
using a basic EHR were likely to be non-profit facilities (OR
1.10, 95% CI 1.58 to 2.11) and participate in Medicaid (OR
1.78, 95% CI 1.03 to 3.07). Facilities using one or more of the
core EHR functionalities were likely to be larger (OR 2.14,
95% CI 1.58 to 2.88), non-profit facilities (OR 2.4, 95% CI
1.56 to 3.07) that were members of a chain (OR 1.53, 95% CI
1.26 to 1.87). Facilities not providing care via LPNs (OR 0.62,
95% CI 0.46 to 0.81) were 40% less likely to use this technol-
ogy. Similarly, those facilities not providing care via PCAs (OR
0.35, 95% CI 0.20 to 0.61) were 65% less likely to use one or
more of the core EHR functionalities compared to those facil-
ities with higher staffing levels. Other structural characteristics
were not associated with the use this technology.

DISCUSSION
With 3% of RCFs nationwide using EHRs, these findings
provide evidence that the majority of RCFs are not using the

technology. However, many functionalities that underlie elec-
tronic systems were widely implemented and it appears that the
use of EHRs in RCFs is influenced by facility characteristics
including size, profit status, chain membership, staffing, and
Medicaid participation. Findings suggest that facilities using a
basic EHR were non-profit facilities that also participated in
Medicaid; whereas those facilities using one or more of the core
functional components were more likely to be larger, non-profit
facilities that were members of a chain. These associations are
largely consistent with trends in other care settings11 13 14 and
indicate that RCFs, like their NH and acute care counterparts,
may require centralized data management.

Although RCFs lag behind other LTSS providers in the adop-
tion of health information technology, it is possible that since
55% of RCFs used at least one of the core EHR functionalities,
this setting may be in the early stages of transitioning from
paper communications to EHRs. Additionally, considering the
initial financial investment required in adopting an EHR, many

Table 1 Residential care facilities characteristics by electronic health record (EHR) strata

Descriptive results

Total sample (N=2302)

Comparison by strata

EHR users (n=69) EHR non-users (n=2233) χ2 or t

Organizational size 31.4***
Small (4–10 beds) 49.6 48.8 49.6
Medium (11–24 beds) 15.9 21.6 15.7
Large (24–100 beds) 27.8 22.7 27.9
Extra-large (100+ beds) 6.7 6.9 6.7

Chain: chain member 37.7 40.0 37.6 2.4
Ownership: non-profit 17.6 20.3 17.5 4.9*
Medicaid participation 49.7 63.1 49.3 75.7***
Facility location: urban 75.1 75.4 75.1 0.14
Occupancy rate 114.9***

1.0–65% occupancy 21.6 10.3 21.9
65.01–80% occupancy 25.5 36.6 25.2
80.1–95% occupancy 27.7 25.6 27.8
95.1–100% occupancy 25.2 27.5 25.1

Staffing measures
HPPD RN 84.96***
0 HPPD 61.3 48.8 61.7
<0.125 20.9 25.0 20.7
0.125–0.249 HPPD 8.5 14.1 8.3
>0.5 9.1 12.1 8.9

HPPD LPN 21.51**
0 HPPD 66.5 67.5 66.5
<0.125 10.6 9.7 10.7
0.125–0.249 HPPD 8.8 5.8 8.9
>0.5 13.9 17.1 13.8

HPPD PCA 49.9***
0 HPPD 5.2 2.5 5.3
<1 16 12.6 15.9
1–1.999 HPPD 26.4 25.2 26.5
2–2.999 HPPD 18.5 13.8 18.6
3 or more HPPD 33.6 41.0 33.3

Resident demographics
Percent female (mean, SD) (68.2, 92.1) (69.4, 67.8) (66.9, 110.6) 0.41

Percent Caucasian (mean, SD) (88.5, 79.6) (87.7, 96.2) (86.4, 91.2) 0.33

Data source was the National Survey of Residential Care Facilities, 2010.
*p<0.05, **p<0.01, ***p<0.001.
HPPD, hours per patient day; LPN, licensed practical nurse; PCA, personal care aide; RN, registered nurse.
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facilities might implement the technology in stages with its use
best modeled by a continuum of applicability instead of the
current dichotomy. Moreover, questions remains as to whether
the adoption of an EHR or specific functional components
would result in measurable improvements in efficiency.

Because RCFs are considered a cost-effective alternative to
NHs for some older adults, it is critical to understand how
EHRs affect healthcare utilization. At a minimum, RCFs are
expected to provide safe living accommodations, with provisions
for assistance with activities of daily living and coordination of
health-related services to its residents.35 Since RCFs were
designed as social environments and not medical institutions, it
appears that EHR implementation within this setting is deter-
mined based on resident care needs. For example, with 94% of
RCF residents taking at least one medication and the high preva-
lence of cardiovascular and psychotropic drugs,36 medication
safety is of considerable importance within RCFs. This concern
is reflected in the high implementation rates of EHRs for medi-
cation management compared to other core functionalities.

Additionally, since RCFs are not medical facilities, common clin-
ical tasks such as viewing or recording laboratory and imaging
results are used to a lesser extent within this setting.

The study design, including its large sample and generalizabil-
ity, are strengths of the study. However, limitations must be con-
sidered. First, the NSRCF is cross-sectional and provides no
information about the duration of EHR use. Second, several vari-
ables used in this study including facility size, occupancy rate,
and staffing are constrained by the NSRCF categorical definitions
and cannot be examined as continuous variables. However, the
NSRCF provides nationally representative data on EHR use in
RCFs, making this data source extremely valuable for studying
the current utilization of EHRs in this setting. Third, this study
only examined the broad use of EHRs in RCFs and is unable to
report the impact EHRs have on resident outcomes.

Considering the growing number of elders who require care
coordination across multiple settings, EHRs have the potential
to improve the delivery and quality of care when fully integrated
across acute and LTSS settings. Although EHR adoption may
serve as a valuable tool as the industry moves towards more
patient-centered care, the benefits of such a system cannot come
to fruition without first implementing a fully functional EHR
across the LTSS spectrum.
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