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EXECUTIVE SUMMARY

One of the major cited barriers to adopting health information technology (HIT) in
long-term care is a lack of information on the benefits and costs of HIT in nursing homes
and home health agencies (HHAs). While rigorous cost and benefit studies of
information technology are limited in health care as a whole, establishing a business
case for HIT in long-term care has become a priority in order to stimulate adoption of
information technology applications that go beyond supporting administrative functions
and federal data requirements. Several completed and ongoing multi-site studies in
nursing homes and HHAs have demonstrated selective benefits of HIT in long-term
care.

Site Selection

The eight sites for this study were selected from a larger group of purposefully
selected providers that had a reputation for advanced HIT systems. Site selection was
based on their self-reported level of HIT implementation, using a screening survey that
utilized a previously-developed taxonomy of HIT functions. The minimum criteria for
inclusion were the use of HIT functionality that included administrative functions and
some form of electronic health record (EHR), with one or more of the following types of
functions: quality reporting and decision-support tools, medication administration and e-
prescribing, and/or health information exchange (HIE) and secure messaging capability.
The five nursing homes and four HHAs (at one site two nursing homes were visited)
included providers that were and were not affiliated with other long-term care settings,
hospitals, physician offices, and retirement settings. They varied in terms of system
design (e.g., web-based vs. software that was resident on local hardware), development
(private vs. vendor designed), and functionality. Site visits involved structured
interviews with administrative, financial, and a full range of clinical staff that assessed
the specific benefits and costs associated with each functionality included in the
taxonomy.

Reported Benefits of HIT Implementation

The single most frequently-cited benefit for both the nursing home and home
health staff was anytime and anywhere access to health information afforded by an
EHR. This access to electronic records was sharply contrasted to locating and
retrieving the single copy of the resident’s paper chart, which may be in use by another
individual, requiring not only the time to find and retrieve the record but also delays in
waiting for the record to become available. Numerous examples were given of the
advantages of being able to immediately access the chart in a nursing home when
receiving a call from the family or the physician. In HHAs, the time savings and care
coordination benefits were clearly substantial with various clinicians at multiple locations
needing to review or make an entry into the record. A major benefit cited was access to



health records from remote locations, which enabled remote providers such as
physicians to review charts, make clinical decisions, authorize orders, and perform other
tasks in a timely manner without traveling to the facility/agency.

A second benefit that was articulated at most all the sites was greater efficiency in
meeting administrative and federal requirements in long-term care. With complexities
related to determining eligibility for coverage, case mix reimbursement, and the
numerous federal, state, and insurance carrier requirements in long-term care,
administrative systems that were integrated with clinical information in EHRs yielded
substantial benefits to providers. Bills were automatically generated from clinical
information entered into the EHR leading to shorter billing cycles. Information used for
payment was reported to be more accurate with automated edit checks, and ensured
that services that were provided were billed and that billed services were provided.
Minimum Data Set and Outcome and Assessment Information Set data were reported
to be more accurate. Administrative staff could be more efficient and accurate, as they
did not need to enter information that could be automatically pulled from the EHR.
Claims denials and resubmissions were reduced. Most providers reported reductions in
administrative staffing because of accrued time savings.

A third benefit that was universal, while not fully realized in most sites, was
improved quality management through reports, alerts, and decision-support tools.
Electronic reports to routinely track status, alerts that identified specific residents/clients
with a more immediate concern, dashboards that required an action before logging out,
and automated risk tracking were the basis for numerous examples of early intervention
to prevent problems like falls, weight decline, skin breakdown, and hospitalization. The
availability of quality information required an informed user to review reports on a
systematic and regular basis, which often was difficult for nursing homes and HHAs to
achieve. Many sites were discovering how to manage all the information that they were
able to generate through now-available quality management systems. For the potential
of HIT to be realized with regard to improved quality management, personnel must be
allocated and trained in generating and using reports and the HIT systems to support
these efforts require continued refinement.

Finally, HIE between providers was a large benefit in the few cases where sites
had the capability. Data exchange with physicians for order review and approval
minimized duplicate data entry, and data exchange with hospitals facilitated patient
admission and transfer processes. To fully benefit from HIT in long-term care,
interoperable systems that allow for HIE are an essential step to achieving care
coordination and effective transitions across settings.

While these benefits exist in almost any health care setting, in long-term care they
may be particularly pronounced. Long-term care is provided by interdisciplinary teams
of clinicians that all have to share the same record in order to coordinate services. In
home health care, both the patients and the care team are geographically dispersed,
which is also the case for some members of the nursing home care team that work on a
contractual basis. Physicians, an integral member of the team, are almost always



remote from a nursing home or HHA and often need to review information to make
clinical decisions and write orders. In addition, the patients are often frail and less able
to advocate for themselves.

The following are enumerated benefits of HIT implementation reported by the
nursing homes and HHASs included in this case study.

Reported Costs of HIT Implementation

On the cost side, sites described large financial outlays for servers and back-up
systems, although the costs varied widely depending on the storage size and
processing speed. An advantage of using a web-based system was that data were
stored and backed up on the vendor’s server, thus it was not necessary for providers to
directly purchase and maintain a large server. Hardware and software costs varied
considerably depending on the systems purchased, bundling of applications vs.
individually purchased applications, organization size, and individual vendor
negotiations. Labor costs included needs for information systems staff that varied
greatly, and clinician time for system and workflow re-design, as well as time to learn
the system and how to manage and use the health information that was made available
through the use of HIT. Maintaining duplicate paper systems in whole or in part was a
cost at some sites, while other sites were paperless.

Conclusion

This study adds to the growing body of literature through case studies reporting
benefits and costs/burdens in eight sites with advanced HIT systems. While all eight of
the case study sites noted that they would “never go back” to paper-based systems for
administration and clinical service delivery, no site had conducted a rigorous cost-
benefit analysis of their HIT systems. Thus, the case studies necessarily focused on
the costs and benefits reported by system users and managers. Respondents cited
numerous examples of system benefits and rated their magnitude, as well as identified
the types of increased costs and burdens resulting from HIT implementation.

The gqualitative findings from the site visits may have implications for recent policy
initiatives. The newly enacted American Recovery and Reinvestment Act (ARRA)
included many provisions to accelerate adoption of HIT across health care providers,
including nursing homes, HHAs, and other long-term care facilities. One provision of
ARRA requires the Department of Health and Human Services to study the extent to
which payment incentives should be made available to health care providers, such as
nursing homes and HHAs, which are receiving minimal or no payment incentives for
purposes of implementing certified EHR technology. The study has direct bearing on
this provision in that it demonstrates some of the potential benefits of HIT in these
settings that would be realized through incentives for EHR adoption.

Vi



Empirical studies that quantify benefits and costs have an important place in
expanding our knowledge base so that we can emphasize functions that offer the
greatest value. However, compelling qualitative evidence from this study and others on
benefits of HIT provides ample rationale for why nursing homes and HHAs should move
forward with HIT adoption. Failing to support and accelerate widespread HIT adoption
in nursing homes and HHAs while awaiting large-scale empirical studies would be a
disservice to the many beneficiaries and staff in long-term care settings who would
benefit from improvements in quality of care and more efficient service delivery that
were reported by the respondents in this case study.
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developed electronic data sharing applications with selected health care organizations
and laboratories and in several instances, was able to view other organization data
(e.g., lab results) and/or send data within RHIOs. This site used three different systems
for obtaining referral information from several referring hospitals.

Benefits: Site A, which had adopted an EHR that was partially integrated with the
hospital EHR (i.e., some information was shared across the EHRS), noted benefits
including fewer transcription errors, less need to ask patients multiple times for the
same information (i.e., demographics), and more complete documentation. While only
Site D was using electronic referral systems with several hospitals and they perceived
large benefits related to improved patient safety through more accurate information and
minimal need for transcription of paper orders. The electronic referral system was
efficient in that it allowed the hospital to transfer information that was then integrated
into the patient's HHA EHR. (See Administrative Functions, for more discussion on
electronic referral benefits.) Site D developed a system with a small group of hospitals
in which a patient was flagged as a prior home care referral upon registration in the
emergency department. The emergency department contacted the agency, which in
turn contacted a home care nurse assigned to that hospital. The home care nurse
visited the patient during the emergency department visit or shortly thereafter,
potentially allowing the patient to return home in lieu of being hospitalized, or shortening
the hospital length of stay (due to facilitating transfers to the home). Other benefits to
this system were reduced emergency department wait times and reductions in
duplicative tests.

All four agencies reported the use of secure messaging systems allowing clinicians
to correspond about specific patient concerns or questions. Site A used the system for
communications with physicians and Site D had pilot-tested a similar physician
communication system. Benefits of the system included increased efficiency and
guality of communications with physicians. For agencies that only used secure
messaging systems with internal staff, perceived benefits included facilitation of
information hand-offs (e.g., patient reports), efficiencies in using broadcast functions for
agency announcements, improvements in the ability of the clinician to respond to
guestions about a patient while respecting patient confidentiality (e.g., responding
privately to messages while in another patient's home), increased confidence that the
intended recipient will get the message, improved documentation that the message was
sent, improved communication across branch offices, and decreased need for clinical
staff to travel to the office. Site C noted that the secure messaging system had
positively affected nurse employee retention.

6. Telehealth (Table 18)
Functionality: Telehealth functions include telemonitoring of vital signs and other
clinical parameters, tracking systems, personal emergency response systems,

teleimage transmission, digital cameras or cellular phones with photo capabilities, and
medication administration devices.
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Applications: Sites A, B, and D reported using telehealth applications including
telemonitoring of vital signs and medication reminders for specific groups of patients,
such as those with heart failure or chronic obstructive pulmonary disease (COPD).
Sites B and D provided nurses with cameras to document wound images and Site B
forwarded images to consulting wound care experts or physicians. Sites B and D
allowed therapists (e.g., physical therapist, speech-language pathologists) to make
virtual visits. The degree to which the telehealth data were integrated into the EHR
varied with the application and across HHAs.

Benefits: Perceived benefits of home telemonitoring units included fewer visits,
with Site A reporting an average decrease of 2.2 visits per episode. Site B noted that
telemonitoring enabled them to handle an increased census with fewer staff. Other
perceived benefits were improved medication compliance and an increase in the home
care clinician’s confidence that a patient could be safely maintained at home, as well as
the patient’s confidence in their ability to self-manage in the home (although some
patients declined telehealth because they perceived it to be too intrusive). Increased
communication with patients, including more opportunities for positive reinforcement of
self-care was noted. The telemonitoring systems provided information allowing faster
identification of problems and response to clinical changes. Site B commented that
access to services was increased because clinicians in short supply (i.e., therapists,
wound care specialists, etc.) could be involved in patient care without visiting the
patient’'s home. Wound care images enhanced wound care specialist and physician
ability to track patient progress and identify the need for changes in the plan of care.
Sites B and D reported decreased emergency department visits and rehospitalizations,
while Site A did not see reduced acute care utilization. Site B perceived that
telemonitoring could potentially keep patients at home rather than being admitted to a
nursing home. In addition, Site B perceived that they benefited from increased referrals
due to their telehealth program.

D. Perceived Costs of Health Information Technology for Home
Health Agencies

1. Hardware and Software Purchases (Table 19)

Large financial outlays were identified for servers and back-up systems, although
the costs varied widely depending on the storage size and processing speed. Different
servers were sometimes dedicated to different applications (e.g., one for secure
messaging, another for EMR storage). Each HHA reported using between two and 20
servers. Servers had to be maintained and periodically replaced. Site C noted that
servers were replaced every four years. Data entry hardware included laptops or pen-
based tablets for clinical staff and personal computers for office staff. Some clinical
staff used personal home computers to enter data via secure web portals. HHAs using
telemonitoring systems reported expenditures for hardware purchase or lease, and Site
B noted that they had to create a “clean room” to sterilize units between uses. Other
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identified hardware costs included printers, scanners, and cameras and/or telephones
with high-resolution photograph capability for wound care documentation.

Network and connectivity expenditures included costs for installing and maintaining
LAN, wide area/metro networks, wireless networks/bridges, internet connectivity, and
remote access. Site C purchased several toll-free telephone lines for incoming
telephony data from multiple branch offices.

Software costs varied considerably depending on the systems purchased, bundling
of applications vs. individually purchased applications, agency size and number of
licenses needed, and individual vendor negotiations. Additional costs were reported for
development of interfaces between separately purchased software applications. Only
one HHA (Site B) was able to provide quantitative data on costs for several individual
applications.

2. Labor Costs (Table 20)

Costs incurred for information systems/technology personnel varied greatly, from
one HHA contracting for information systems/technology expertise and support, to
another very large agency with a staff of 172 in the information systems/technology
department. Costs for workflow re-design also varied. Site B used a vendor that
provided workflow design consultation prior to and during system implementation,
others assigned these responsibilities to existing staff. Only two sites (B and C)
reported costs associated with staff turnover as a result of the implementation of a new
system. Training costs for new employees were cited by all four HHAs. Site C
perceived that there were some labor costs due to repetitive charting when patients are
seen more than once per day (e.g., IV therapy cases are often visited more than
once/day and certain data must be re-entered at every visit). This site did not document
the visit at point-of-care, and one clinician commented that taking notes during the visit
and then charting at another time was inefficient. Sites A and B noted that they had
hired new staff for their telemonitoring programs. These included nurses and in Site B,
an equipment delivery/installation person.

Labor costs for planning a new system implementation included travel and site visit
expenditures for investigating and negotiating new system purchases. As with nursing
homes, these costs were unlikely to be tracked in any detail, although planning and
oversight of the transition can absorb substantial time from multiple administrators and
managers. Some HHA staff received additional training as “super-users” so that they
could function as first-line responders for staff questions. Initial and ongoing staff
training costs were noted. Additional training may be needed for system upgrades and
new features. Short-term loss of productivity was noted by three facilities, one noted
that this productivity “dip” lasted approximately four weeks. Site D reported some loss
of productivity for systems that were not fully implemented or used, such that a
combination of manual and electronic systems was maintained.
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3. Miscellaneous Costs (Table 21)

Site A identified that they continued to print out paper versions of forms for state
surveys but they noted that surveyor comfort with their EHR had improved. Changes in
workflow patterns created both temporary and permanent inefficiencies. Site C cited
the need for additional administrative time to monitor and use additional data created
with a new electronic scheduling system. Other comments on added costs of HIT
applications included time needed to review data that were previously unavailable, such
as e-mail and quality reports. Lack of compatibility across systems was cited as a
source of inefficiency by Sites A and C. Site C further noted inefficiencies because they
were unable to access electronic data from the hospitals via their point-of-care system,
which made it necessary for clinical staff to review patient information from two separate
systems (electronic and paper). Other miscellaneous costs included inefficiencies when
it was necessary to recover data due to system downtimes and interruptions (e.g.,
“crashes”), and interruptions due to system upgrades. Increased printing and paper
costs were identified for Site C, due to the need to print out the EHR notes that were
larger than old narrative charting forms due to including additional data (Site C
maintained dual paper and electronic storage systems). Site B noted that a few patients
were dissatisfied with point-of-care data collection, noting that the nurses paid too much
attention to the computer. Site B also noted challenges in discharging patients on
telemonitoring programs, as patients were not confident in their ability to manage their
condition without constant monitoring.
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V. SUMMARY AND DISCUSSION

While all eight of the case study sites noted that they would “never go back” to
paper-based systems for administration and clinical service delivery, no site had
conducted a rigorous cost-benefit analysis of their HIT systems. Thus, the case studies
necessarily focused on perceived costs and benefits from the perspective of system
users and managers. Respondents were, however, able to cite numerous examples of
system benefits and identify the types of increased costs and burdens resulting from
HIT implementation, providing valuable insights for long-term care providers or
policymakers considering investments in HIT.

The single most highlighted benefit for both the nursing home and HHA sites was
anytime and anywhere access to health information afforded by an EHR. A second
benefit articulated at most all the sites was a greater efficiency in meeting administrative
and federal requirements in long-term care. A third benefit that was universal, while not
fully realized in most sites, was improved quality management through reports, alerts,
and decision-support tools. Finally, in the few cases where sites had the capability, HIE
between providers was reported to be a large benefit. These four major benefits are
discussed further below.

A. Anytime and Anywhere Access to Health Information

A major benefit that was reiterated at every site by clinicians and administrators
was access to the patient’s health record from any location, at any time, and by multiple
users. This access to electronic records was sharply contrasted to locating and
retrieving the single copy of the resident’s paper chart that may be in use by another
individual, requiring not only the time to find and retrieve the record but also delays in
waiting for the record to become available. Numerous examples were given of the
advantages of being able to immediately access the chart in a nursing home when
receiving a call from the family or the physician. In HHAs, the time savings and care
coordination benefits were clearly substantial with various clinicians at multiple locations
needing to review or make an entry into the record.

Access to health records from remote locations enabled remote providers, such as
physicians, to review charts, make clinical decisions, authorize orders, and complete
other tasks in a timely manner without traveling to the facility. In HHAs, this feature was
a major benefit to all care providers who typically work remotely from the office. Some
system designs required LAN access to a local server, whereas other systems
managed the electronic record system in a web-based application that could be
accessed from any hardware or PDA wirelessly. Taking advantage of wireless
technology made system access particularly efficient.

While this benefit is apparent in almost any health care setting, in long-term care it
is particularly pronounced. Long-term care is provided by teams of clinicians that all
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TABLE 11 (continued)

Costs Site A Site B Site C Site D
HIT planning X X X
NOTE: Unlikely to be tracked Indicated that these costs were Likely used significant Indicated that these costs were
rigorously, but planning and large administrator time but not tracked | large
oversight of the transition can
absorb much of the time of
various administrators.
Training on new systems X X X X
NOTE: The level of formal Used overtime, was expensive Used overtime during rollout, Had some overtime in lead-up to
training varied widely. Many much smoother when changed the roll-over
nursing homes utilized “super- EMR system as compared to the
users,” staff that agree to first one. For e-MAR, estimated
become more adept in the six hour-long sessions per staff
technology and who act as a first
responder to questions from
other staff.
Lost productivity during transition Didn’t experience X X

NOTE: Nursing home had
various ways to deal with the
transition, some experienced
added overtime, others utilized
nurses from outside agencies to
supplement staff.

Had some overtime during
transition

Training for added features

X
1 hour in-service for each new
feature fielded
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TABLE 12: Nursing Homes -- Miscellaneous Costs Associated with HIT

Miscellaneous costs include other non-hardware/software and non-labor costs associated with HIT adoption.

Costs

Site A

Site B

Site C

Site D

STATE SURVEY

Surveyor reluctance or frustration

X
Had to print out EMR in some
locations or for some surveyors;
frustration may lead to more
deficiencies

Better documentation and access
to information can give the
appearance of increased
negative occurences (falls, etc.)

X
Increased deficiencies in some
areas

Surveyors not consistent in use
of EMR

Creating special reports or
systems

NEW WORKFLOW

Admissions director must enter
her part of the EMR before
anyone else can enter
information

Incompatible systems

NOTE: Many complaints revolve
around fields not populating
automatically, for example,
charting not populating the MDS,
which would not occur under a
paper system either.

X
Need duplicate entry for some
things

X
May need to exit one system and
get into another as opposed to
old paper chart with everything in
it

OTHER

System Downtime

X
Maintain paper meds/orders as
back-up

X
Infrequent and usually less than
1 hour, but med changes and
other items cannot be charted
and must be passed verbally
across shifts

Lack of paper records

NOTE: Many staff noted areas
where full computerization was
not present and they indicated
concern with data getting
incorrectly entered or lost in
these areas

X
Specifically, MDs not using the
CPOE functions to enter orders
or meds

More time in administrative/other
monitoring

NOTE: This is a result of having
more information and reports to
use to monitor activities

X
New med review system adds to
MD time each month
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TABLE 12 (continued)

Costs Site A Site B Site C Site D
Record loss X
A concern of some staff is that
their work would get “lost,”
administrator explained that they
have back-up and redundancy,
but staff may not be aware of it
System slowdown X X
As number and size of records Sometimes the system is slow,
has increased, access time to leading to longer charting times
pull up a record is slowing, will
require increase in infrastructure
to solve
During implementation, nurses X

unintentionally printed out large
files until learning curve from
reached
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TABLE 13: Home Health Agencies -- Benefits Associated with Administrative Functions

Administrative functions include census management, general ledger/accounts payable, verification of insurance and eligibility of services, accounts receivable/billing, track
Medicare/non-Medicare claim denials, contracts management, payroll, OASIS data entry/management submission.

Benefits | Site A | Site B | Site C | Site D
BILLING/REVENUE
Optimized cash flow because of X X
increased efficiency getting bills Average 5 days from discharge
out, faster resident assessment to bill a final
protocols
Better coding led to decreases in X X X
claim denials, flags problems Claim denials decreased
before billing occurs, such as dramatically
date of service not matching first
visit date
More accurate coding may X
increase case mix
Can review patient eligibility for X

Medicare Part A; review
requirements for pre-
authorization for Medicare HMOs
centrally

Makes tracking down physician X
signatures and other pre-
authorization requirements easier

Can track monthly admissions X
and HHRGS, etc.

No longer need to close each X
month

Can pull notes to check for X
completeness to bill properly

Have been able to handle the X

increased number of payers and
the increased variance in pre-
approval requirements,
especially patients that switch
payers during the course of the
home health stay

Easier to justify referrals such as X
wound care with link to EMR

System can show clinician what X
visits have been approved,
nurses can get an order for
increased visits to be covered if
they need it
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TABLE 13 (continued)

Benefits

Site A

Site B

Site C

Site D

OVERSIGHT

Reduced office supply and other
costs from an ability to drill-down
into individual purchase orders
and reduce wasteful ordering

X
Allowed identification of wasteful
supply practices (e.g., $4 file
folders)

X

Facilitated faster and more
complete oversight

X
Allowed one administrator to
manage 14 departments,
eliminating 2.5 FTE

Can see current revenue and
cost variations rather than have
the data buried in quarterly
reports

NOTE: Allows problems to be
addressed more rapidly and
appropriately, as well as
identifying profitable diagnoses to
encourage referrals.

X

Allowed case managers to
respond to insurer queries

Timely recertifications related to
reports on recerts due

STAFFING SCHEDULING

Reduced administrative staff for
billing/insurance verification, etc.;
or allows existing staff to handle
growth in admissions or in
complexity of billing

X
Able to close 2 branch offices,
eliminating 2 FTEs and overhead
costs

Reduced administrative staff,
home health financial
administrator added
departments, leading to reduction
in administrator FTEs

X
This was unanticipated

Improved back office efficiency

X
Reduced FTEs in many areas
including business manager and
payroll

X
Able to manage a large increase
in patients (50% since 2002) with
no additional back office staff

X
Reduced billing staff when
billing/EMR was integrated,
patient volume nearly doubled
without increase in admin staff

Easier to predict staffing needs,
mileage. There is module that
allows us to predict staffing
needs if we are increasing the
patient census.

X
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TABLE 13 (continued)

Benefits

Site A

Site B

Site C

Site D

Note field allowed agency to
make sure they are sending
qualified personnel (e.g., patient
on IV meds needs a nurse with
IV certification)

X

Easier to respond to patient
requests for specific
nurses/aides/ therapists

Information technology
scheduling allows agency to
avoid overlapped visits (e.g., a
nurse and an aide in a home at
the same time) that would not be
reimbursed

Can hire people who live further
away from offices since they do
not need to come into the office

Scheduling module allowed rapid
rescheduling when assigned
nurses/aides are sick

Google map feature that overlays
the visits on a map improved
scheduler efficiencies by
enabling them to assign patients
by geographic area.

NOTE: Nurses also can use the
feature to manage visit workflow/
better plan out their own day.

Fewer missed visits

X
Missed visit rate is now under 2%

X
Haven't quantified this yet but
believe that the number of
missed visits has dropped

Improved regulatory compliance:
number of visits match the plan
of care

X

Can schedule a new aide/nurse
visit on the same day

PERSONNEL MANAGEMENT

Can track personnel licensing
requirements, etc., and be more
compliant
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TABLE 13 (continued)

Benefits

Site A

Site B

Site C

Site D

E-learning module can allow
clinicians to take on-line required
education and will track
completion, reduces travel time
for staff to come in for in-services
and improves manager ability to
track

NURSE AIDE CHARTING THROU

GH TELEPHONE (TELEPHONY)

Managers can monitor the time
aide spent in home, only pay for
actual time, and aides are more
accountable. Increased
efficiency of payroll and billing
due to no lag time for aide
documentation.

NOTE: one agency did lose
some aides who refused to use
the new system, but they feel
that those were most likely to be
aides whose time charting was
inaccurate previously.

X
Process for payroll and billing
dropped from 2-3 days a week to
2-3 hours a week

All aide visits charted at the end
of the visits, speeding the billing
process

X
Additionally this allows the aides
to be paid weekly, increasing
aide satisfaction

Can check whether aide is on
schedule from a central location
and reschedule immediately
when a visit is missed

X

Site agency is not the agency
providing the aides, so
monitoring benefits accrue to
other agency

Saved costs for travel
reimbursement for aides coming
into office and copy costs

Allowed tracking of Medicaid
reimbursement for tasks so that
work that Medicaid doesn’t cover
isn't performed

If aide is late, can call patient,
making the patient feel that their
aide is being monitored

NOTE: some patients don't like
aide using their phones or feel
calls take away from time spent
with them.

Fewer forms and paper

No lost charting for billing
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TABLE 13 (continued)

Benefits

Site A

Site B

Site C

Site D

E-REFERRALS/INTAKE

Decreased phone calls and time
managing paper

Referral information is more
accurate and complete using
structured electronic format

Quicker turnaround from referral
to first visit

Increased referrals to agency
since it is easier for the hospital

OTHER

Less paper, fewer forms, less
referral data

X

Reduced office overhead rate

X
From 50% to 30%
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TABLE 14: Home Health Agencies -- Benefits Associated with Electronic Health Records

The EHR as defined here consists of electronic demographic information, clinical assessments, care plan and other physician orders, clinical progress notes, and summary reports

including discharge summaries.

Benefits

| Site A

| Site B

| Site C |

Site D

MULTIPLE/ANYTIME/ANYWHERE ACCESS

Nurses don’t have to come to the
office to pick up paper versions of
referral information

X
This is considered a large
benefit

X

X

X

If home health nurses have access
to hospital information, they have a
better understanding of patient
history, disease progression and
trends

X
Most likely in an integrated
hospital, home health setting

Immediate access to labs and other
clinical data

Multiple users can access at once
from multiple sites

Nurse manager on call has access
to information instead of spending
additional time on phone for patient
information

Import features to billing saved time
and increased billing accuracy

Enabled rapid response to
patient/family guestions

Easier handoff of patients with
multiple care providers

Don’t need to pull old records for
repeat patients

X

Don’t need to come to office to pick
up charts

NOTE: Only a benefit with remote
access

X
Closed two out of three branch
offices; larger benefit when
agency covers a large rural area
or area with difficult driving
weather

Nurses can document from home

Access to information reduces
duplicate labs, X-rays, etc.

Easier to recognize drug
interactions--symptoms that may be
tied to drug reactions

Can see more patients per day

No change in patients per day

X
Clinical team sees one more
patient per day

WOCN can share clinical
recommendations more quickly

X
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TABLE 14 (continued)

Benefits

Site A

Site B

Site C

Site D

IMPROVED CHARTING

Improved charting

X
In an integrated hospital and
HHA, there may be more
information available

X

X
Forces clinicians to enter certain
data

X
Structured data entry

Possibly more complete charting
since done in the home or shortly
thereafter

X

X
Agency is able to get notes
within 24 hours, saving tracking
costs

Possibly more accurate charting
since done in the home or shortly
thereafter

REDUCED DUPLICATION OF INFORMATION

Fewer quality problems and
improved patient safety (e.g.,
reduced data entry errors, reminds
staff to perform certain functions)

X
Data at intake flows to EMR

OASIS charting improved because
of automatic skip patterns

Increased staff productivity (e.g.,
data entry duplication reduced,
assessment charting faster)

With fewer people handling the 485,
it is more accurate; some care plan
fields automatically filled in

STAFFING

Fewer support staff needed to
chase paper, make phone calls,
fewer visits to agency building to
pick up supplies and paperwork,
fewer trips to medical records

Allowed WOCN to handle more
patients

Manager can get organized and
structured views of tasks and
workload status

OTHER

Reduced paper and copying costs
NOTE: Two facilities specifically
reported no real reduction in paper
costs.

X
Decreased paper for referrals

Accurate charting led to higher
guality outcome data

More information available in
electronic chart vs. paper record

Can print off educational material for
patients as indicated in system
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TABLE 14 (continued)

Benefits Site A Site B Site C Site D
Improved care coordination: easier X
to have different clinicians providing
care to one patient
Increased OASIS accuracy and X

compliance with regulations
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TABLE 15: Home Health Agencies -- Benefits Associated with Medication Administration Records/e-prescribing/CPOE

MARs include current medication lists and allow for documentation of medication administration. They may incorporate electronic prescribing functions and CPOE. These
applications typically include decision-support tools for medication dosing, interactions, duplicate therapy, allergies, etc.

Benefits | Site A | Site B | Site C | Site D
MEDICATION CHECKING/LIST
Medication checking is more X X X
efficient
Easier to check long lists of X
medications
Can print off medication teaching X X

guides for patients

NOTE: These create a standard
teaching text that is likely to be
more thorough

Medications entered once X

Potential drug interactions are X
highlighted

Better regulatory compliance X

Nurse managers in office can X X

respond to MD calls, improving
response times and increasing
MD satisfaction

CPOE/DOCUMENT MANAGER

Less chance of transcription X
errors
Orders incorporated into EMR so X X
no travel to office by nurse
MD gets fewer duplicate or X X
missed orders
Increased regulatory compliance X
Once orders are entered, X
automatically sets up schedule Not entered by MDs, but system

tracks status
Can see outstanding reports X
MDs can manage orders on-line, X X
saving their time and calls from (in pilot testing)
agency
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TABLE 16: Home Health Agencies -- Benefits Associated with Quality Management and Reporting

Quality management and reporting applications extract data from the EHR or other clinical applications (e.g., e-MAR) to generate reports allowing tracking of quality indicators.
These may include incident reporting, tracking of adverse outcomes, tracking of infections, calculation of outcomes from MDS data, risk audits for quality areas of concern for
surveyors, dashboard reports of key quality indicators, occupancy rates and trends, etc.

Benefits

Site A

Site B

Site C

Site D

REPORTS

Identifies patients for quality
indicator studies without quality
indicator coordinator manually
reviewing records

X

X

X

Can drill-down to branch or
patient or clinician at any time

Can assess and standardize
health aide hours based on
patient’s condition

Reports on labs flagged out-of-
range results and identified
missing labs

SPECIALIZED REPORTS

Vendor provides daily e-mail
alerts to agency administrator for
negative OASIS outcomes

X
Allows early identification of
problems

Flagged problems can be
immediately checked for data
entry errors

X

Report on average case mix/RN
allowed identification for need to
retrain RNs on correct diagnosis
coding

Can identify a quality reporting
score care and reward clinicians
and managers based on
outcomes

Able to access clinical data to
develop predictive models and
try new models of care delivery
before deciding whether to adopt

X
Tried using advanced practice
nurse to facilitate care transitions
but did not find improved
outcomes so didn’t implement
fully

DECISION-SUPPORT

Clinical pathways increased
consistency and continuity of
care

NOTE: can include a work list
that acts as workflow
management and increase
efficiency

X
Less variation in care and better
coordination of care team

X
Wound hospitalizations were
above national average, now with
specialized wound care program,
below average
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TABLE 16 (continued)

Benefits

Site A

Site B

Site C

Site D

Flags for reminders, such as 28
week antepartum patient with a
glucose screen or running
reports for labs due, ensured
labs are drawn regardless of
staffing changes

X

By using canned or self-designed
clinical pathways, patients
received better care

Built in falls risk assessment
tools allowed better identification
of at-risk patients

Risk assessments for
hospitalizations identified high-
risk patients and allows for
tailored interventions

Trend reporting provided a better
basis for clinical decisions

Reports for drug interactions that
are sent to physician can reduce
medication problems

OTHER

Better regulatory compliance

X
Recently had a survey with no
deficiencies
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TABLE 17: Home Health Agencies -- Benefits Associated with Health Information Exchange

HIE is electronic health data shared across organizations. In nursing homes and HHAs, this may include on-line access for referrals, laboratory data, radiology data, patient
consults, patient history from other settings, physician and/or pharmacist access to EMR, pharmacy data, HIE with patients/caregivers.

Benefits Site B Site C Site D
REDUCED DUPLICATION OF INFORMATION
Fewer quality problems and X X X
improved patient safety (e.g.,
reduced data entry errors,
reminds staff to perform certain
functions)
Decreased transcription errors
Patients don't have to answer the
same questions asked at hospital
or during previous admissions if
they are anywhere in the system
More timely and complete
documentation
E-referral allowed hospital EMR X
information to transfer directly
HIE with select hospital X
emergency departments: During Allows home care to coordinate
emergency department with emergency department,
registration, home care patients which can reduce wait times,
are flagged and agency home eliminate duplicative testing by
care coordinator can get involved providing home care clinical data,
while patient still in emergency potentially eliminate need for
department or shortly after hospitalization or reduce hospital
lengths of stay by facilitating re-
entry into community
SECURE MESSAGING
Messaging with MDs increased X
efficiency for home care clinician
and MD and improves quality of
care
Saves time, fewer phone calls X X
Saves time across workflow-from
scheduling to correcting billing
errors or omissions to more
updated, accurate medical
records
Facilitated information hand-offs X X
Ability to broadcast messages to X X

specific groups saved time over
contacting individuals

Particularly helpful in a rural area
with spotty cell phone reception

Can respond to patient issue
while in another patient’'s home
without breaching confidentiality

X
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TABLE 17 (continued)

Benefits Site A Site B Site C Site D
Increased confidence as X
compared to telephone that
clinician will get message
Facilitated scheduling, nurses X
don't have to travel to office
Nurses liked the system, X
improved retention
Now have documentation to X
back-up communications
Allowed better communication X

across branch offices that may
overlap service areas
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TABLE 18: Home Health Agencies -- Benefits Associated with Telehealth Applications

Telehealth applications include telemonitoring of vital signs, tracking systems, wireless personal emergency response systems, medication reminders, in-home messaging device,
virtual visits, patient education materials, health chat lines, communication with patient/family regarding relevant patient information, teleimage transmission, cellular phones with

photo capabilities.

Benefits

Site A

Site B

Site C
Does Not Use TeleHealth

Site D

HOME MONITORING UNITS

Decreased agency cost/episode
(e.g., decreasing travel time and
costs)

X
Saved 2.2 visits per episode but
clinical manager is not
comfortable eliminating more in-
person visits

X
Saw decline in visits for diabetic
patients

Telehealth can enable nurses to
oversee a large number of
patients/day

Increased patient medication
compliance

Monitoring can increase nurse
confidence in a patient’s
condition and decrease the
length of stay for telehealth
patients

NOTE: Could also increase
length of stay in some patients
since subtle changes can be
observed

Decreased patient anxiety--they
feel that they are being
monitored closely. Patients
using the Lifeline system w/med
reminders often continue to pay
for product after home care has
discharged them.

NOTE: Some patients do decline
telehealth use due to “big
brother” concerns

Increased communication with
patients, including positive
reinforcement for patient actions

Therapist, dietician, wound care
nurses, physicians can access
patients without physically
visiting the patient's home
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TABLE 18 (continued)

Benefits Site A Site B Site C Site D
Does Not Use TeleHealth
Improved staff access to data X
through a secure web interface
(e.g., photos can be reviewed
remotely by wound care nurse
and physician), saving time,
improving quality, increasing staff
efficiencies, and reducing costs
Better response to changes and X X
faster identification of problems Two COPD patients received
pacemakers after the monitoring
showed instability
Wound care programs allow a X X
specialized wound care nurse to
consult remotely without visiting
patients, instead using photos
May decrease emergency room Did not find X X

use and re-hospitalization rates

Emergency room rate from
13.4/100 to 7.4/100.
Hospitalization from 179 /100 to
39.5/100

Saw decreased hospitalizations
in 2 groups: congestive heart
failure and hypertension

Can increase the length of time a X
patient can stay at home vs.

being institutionalized

Increased referrals due to X

telehealth presence
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TABLE 19: Home Health Agencies -- Costs Associated with Hardware and Software

Hardware and software costs include purchase, maintenance, and periodic replacement of servers and back-up systems. Other hardware costs included data entry hardware,
including desktop and laptop computers, PDAs, and rolling medication carts to support computers.

Costs

Site A

Site B

Site C

Site D

STORAGE

Servers

NOTE: Owning and maintaining
servers is not necessary under
all EMR system types, for
example, some web-based
systems store all of the data
centrally at the software
company site. EMR requires the
most storage. Also, server costs
vary widely depending upon the
storage size and speed needed

X
EMR is the source of most of the
server requirements (use 20
servers)

X
2 servers, $30,000

X
1 web server; 1 Insight server
(quality control for providers); 1
e-mail server; 2 application
servers; 2 database servers; 1
test environment server; 1
telephony server (really a
telephone server).
Database servers are replaced

every 4 years and old servers are

then used for other things

X
Mainframe, DB2 database, data
warehouse, RISC system.

Personal computers, laptops X X X X

NOTE: Need to expect to replace 30 laptops at $2000 each 54 workstations and laptops Workstations and pen-based

as necessary tablets. Tablets replaced
approximately every 3 years

Back-up system X X X

NOTE: Nursing homes can Use the second server, Use one drive on a database Contract with vendor for disaster

choose to use on-site back-up subcontracted information server and use an off-site back- recovery services

servers/drives or to subcontract technology runs system up system, Off-site is

back-up services to outside firms $900/month

Telehealth units X X X

Lease; have had problems with
4-5 units not functioning at any
given time

Lease 30 units non-video --
$2800/month; purchase video
units -- $8500 per unit

Need “clean room” to clean X
telehealth units
OTHER HARDWARE
Printers X X X
Printer network has caused the
most ongoing difficulty
Scanners X

NOTE: Usually used where EMR
has Image attachment ability.
Only some homes reported using
scanners.
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TABLE 19 (continued)

Costs Site A | Site B | Site C Site D
NETWORK AND CONNECTIVITY COSTS
Local Area Networks (LAN) X X
NOTE: In some instances, LAN T1; $500-600 per branch per
and wireless networks are month
substitutes; within a nursing
home, you could use either one
as the basis for your inter-nursing
home network.
Wide Area/Metro Area Network X
Used to connect up multiple long-
term care facilities
Wireless Network/Bridges X X X
NOTE: See LAN notes above One router in each office; $50
per month; nurses may buy their
own card for their laptop

Internet connectivity X X Nurses expected to have
NOTE: There is a wide variety of Cable broadband personal connectivity from home
methods used. In some homes,
T1 lines as part of a LAN are
used; in other homes, cable
modem or DSL is the method.
Remote Access X X X X

Use VPN; $15,000 was Use VPN

completely unexpected but

needed for telehealth
Toll-free phone lines for X
telephony
SOFTWARE
Software costs vary depending X X X

upon the combinations
purchased, and costs often are
individually negotiated.
Companies have various
packages of software so that
some, such as EMR and
decision-support, may be
bundled together. Most software
purchases include a fee for a
certain number of licenses, and a
percentage of that fee paid every
year.

Software support fees; 18% retail
license; upgrades need approx.
$3000 of information technology
support

Total currently $139,000 per year
based on 50 regular licenses and
13 nurse licenses

For vendor contracts with
medication database, telephony
system, Peoplesoft for
payroll/hour, other

Billing X X
15 user seats; $129,500
Payroll X X
Separate
Staffing X

Scheduling: $15,000
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TABLE 19 (continued)

Costs Site A Site B Site C Site D
EMR X X
Module + 25 user seats: $90,000
MAR X
Formulary G/L interface $2,500
Decision-Support X

$12,000 per year

Referral

MDS

E-prescribe

CPOE

Applications/reports for
Surveyors

Integration costs between unique
systems (i.e., system interface
development costs)

X
Paid for integration between
some systems
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TABLE 20: Home Health Agencies -- Costs Associated with Labor

Labor costs can encompass hiring of information systems personnel; clinical labor costs included staff turnover, initial and ongoing training costs, and an increase in the time spent

on clinical documentation and resultant short-term loss of productivity.

Costs

Site A

Site B

Site C

Site D

DIRECT LABOR COSTS

IT personnel

X
0.5 FTE for home care, super-
users get $1000 per year

X
Outsource their information
technology department, need
someone who can handle
hardware and software issues;
retainer based on hardware and
software setup, $45,000

X
Have information technology
supervisor who trains staff; acts
as a call center for problems;
with new software the information
technology supervisor can
access nurse/staff computers
remotely and one support staff;
added clerk for telephony

X
172 staff in the information
systems department

Workflow management
consultants/ in-house
workflow/report design

NOTE: Software firms may
provide some level of workflow
management assistance as part
of their software packages.
Others offer it as an additional
service or training. Many
agencies find that having in-
house staff that include this as
part of their duties results in more
useful customized workflow
design. Workflow is indicated to
be as important as the HIT itself
to maximize the benefits of new
technology.

X
Need more workflow changes to
use system more efficiently

X
Perform a workflow analysis
every year to identify additional
ways to streamline and added
places for automation

X
Do in-house now; spent money
to send people to a software
company session that proved to
be not helpful for their own
workflow design

Staff turnover

NOTE: All HHAs reported little
turnover in response to adding
HIT and many noted that it was
not necessarily the staff they
expected (i.e., older staff) that
was most resistant.

15%

Training costs for new staff

X
14 hours for each new nurse

X
May take slightly longer for
orientation

X
Less than before

X
25-person department dedicated
to training and implementation.
Use e-learning system to
facilitate training

Increased charting time

X
Some repetitive charting to
complete full visit note for patient
with more than one visit/day (IV
therapy cases)
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TABLE 20 (continued)

Costs Site A Site B Site C Site D
Adding specialized telehealth X X
nurses, etc. 1.25 FTE licensed practical One RN 75-85% FTE, one
nurse; 1 driver, installer; per licensed practical nurse 75%
patient fee for pharmacy time spent installing units and
consultant and for MD; 20% of teaching, returning units
clinical manager time for
oversight
PLANNING AND IMPLEMENTATION COSTS
Travel for planning and site visits X X
Indicated that these costs were Had site visits to 2 other
large agencies
HIT planning X X
NOTE: Unlikely to be tracked
rigorously, but planning and
oversight of the transition can
absorb much of the time of
various administrators.
Training on new systems X X X
NOTE: The level of formal Services from software company: | Administrators and information
training varied widely. Many $42,000 technology staff spent time in
HHAs utilized “'super-users” each branch during training and
which are staff that agree to roll out
become more adept in the
technology and who act as a first
responders to questions from
other staff.
Lost productivity during X X X
implementation transition Quality indicator coordinator is Had about 4 weeks of lower Learning curve while aides
NOTE: HHAs had various ways initially less effective, patient productivity learned to chart with telephony;
to deal with the transition, some loads dropped for a month or two transition time varied across
experienced added overtime, branches
others utilized nurses from
outside agencies to supplement
staff.
Lost productivity due to using X

systems not fully implemented

Some hospital personnel don't
use the electronic referral
system, thus home care
coordinators have to manually
gather information to complete
the referral

Training for added features

X
1-2 hours every couple of months

X
Some of this accomplished
through development of e-
learning modules
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TABLE 21: Home Health Agencies -- Miscellaneous Costs Associated with HIT

Miscellaneous costs include other non-hardware/software and non-labor costs associated with HIT adoption.

Costs | Site A | Site B | Site C Site D
STATE SURVEY
Surveyor reluctance or frustration X
Surveyors didn’t want to review
electronically. This was better
with the last survey
NEW WORKFLOW
Scheduling module allows more X
complex scheduling and More admin time for scheduling
schedule revision offset by time saved by nurses
Incompatible systems X X
NOTE: Many complaints revolve Double entry for some items Can't access some information
around fields not populating such as history and physical from
automatically (example: charting hospital that would appear in a
not populating the MDS, which paper chart
would not occur under a paper
system either).
Review e-mail daily for X
messages -- nurses, etc.
Time reviewing information X
2 separate admin staff noted that
most of their time was now used
monitoring information and
reports from the new information
technology
OTHER
System Downtime X X X
Issues with system slowdowns
during high-use times have been
alleviated with new wireless
access system. System must be
rebooted monthly for medication
updates
System crash X

e-mail system sometimes
crashes and can be difficult to
recover

System upgrades

X
System required periodic
updates for new EMR
assessment, problem, and
intervention fields

Increased paper/printing cost

X
Now print one page per visit per
aide rather than one per week
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TABLE 21 (continued)

Costs

Site A

Site B

Site C

Site D

Patients dissatisfied; believing
nurse paid more attention to the
computer

X
Only a few patients

Patients don’t want to get
discharged since they don’t want
to lose their telehealth unit

X
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