. Australasian Medical Journal [AM] 2014, 7, 7, 285—-293]

The effect of an electronic health record system on nursing staff time in a
nursing home: alongitudinal cohort study

Esther Munyisial, Ping Yu?, David

Hailey?

1. [llawarra Shoalhaven Local Health District, New South Wales Health, Australia
2. School of Information Systems and Technology, The University of Wollongong, Australia

RESEARCH

Please cite this paper as: Munyisia E, Yu P, Hailey D. The
effect of an electronic health record system on nursing
staff time in a nursing home: a longitudinal study.

AM) 2014, 7, 7, 285-293.
http://doi.org/10.21767/AM).2014.2072

Corresponding Author:

Ping Yu

School of Information Systems
The University of Wollongong, Australia
Email: ping@uow.edu.au

and Technology,

ABSTRACT

Background

Nursing homes are increasingly introducing electronic health
record (EHR) systems into nursing practice; however, there is
limited evidence about the effect of these systems on nursing
staff time.

Aims
To investigate the effect of introducing an EHR system on time
spent on activities by nursing staff in a nursing home.

Method

An observational work sampling study was undertaken with
nursing staff between 2009 and 2011 at two months before,
and at 3, 6, 12, and 23 months after implementation of an
EHR system at an Australian nursing home. An observer used
pre-determined tasks to record activities of the nursing staff
at nine-minute intervals.

Results

There was no significant change in registered nurses and
endorsed enrolled nurses’” time on most activities after
implementation. Personal carers’ time on oral-communication
reduced, and time on documentation increased at most
the first 12 months after

measurement periods in

implementation. At 23 months, time on these activities
had returned to pre-implementation levels. Nursing staff
time on direct care remained stable after implementation.
No considerable change was observed in time spent on
other activities after implementation.

Conclusion
Findings suggest that successful introduction of an EHR
system in a nursing home may not interfere with nursing
staff time on direct care duties. However, there is scope
for improving the support provided by EHR systems
incorporation of functions to

through support

collaborative nursing care.

Key Words
Activity, electronic health record, HER, impact, nurse,
nursing home

What this study adds:

1. What is known about this topic?

Although the introduction of an EHR system in a nursing
home can improve documentation practice for nursing
staff, maintaining this positive change can be a challenge.

2. What new information is offered in this study?

To effectively support collaborative nursing care in a
nursing home, it is important for designers of EHR
systems to incorporate the necessary functions into the
system to support point-of-care documentation and real-
time exchange of care information.

3. What are the implications for
or practice?

The introduction of an electronic documentation system
in a nursing home does not necessarily interfere with the
caring duty of the nursing staff.

research, policy,

Background
The electronic health (EHR) is

becoming a necessary technology in healthcare settings.

record increasingly

For aged care services, this technology has the potential
to improve efficiency and management of nursing records
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and safety of patients,l‘zthereby improving the quality of care
provided to older people in nursing homes. To benefit from
the introduction of EHR, nursing staff have been urged and
encouraged to embrace EHR systems with the promise that
such systems will reduce documentation, increase direct care
time and facilitate delivery of high quality care.?

A number of studies assessing the effects of these systems on
nursing work have been conducted in hospitals and their focus
has been mainly on time spent on activities by nursing staff.*”
For example, six months after the implementation of an EHR
system in an intensive care unit of a surgical ward, Wong et al.
found that nursing staff spent more time on direct care (i.e.
patient examination), indirect care (i.e. report and exchange
of patient information), administration (i.e. staff meetings),
and housekeeping activities (i.e. room set-up) compared with
the time spent on these activities using a paper-based system.
Their time on documentation duties (i.e. recording of hourly
output) decreased significantly after implementation.” Little
attempt, however, has been made to assess the effect of an
EHR system on the work of nursing staff in a nursing home.
Thus, there is limited understanding about how these systems
may affect the time nursing staff spend on activities in this
setting.

In our recent study, we found that use of an EHR system in a
nursing home may not necessarily reduce the amount of time
nursing staff spend on documentation.® In another study,
interviews with nursing staff revealed that an EHR system
reduced the time on access to residents’ records and
documentation. These staff had mixed views about the effect
of the EHR system on their time on direct care work. Some
staff felt that their time had increased; others thought it had
reduced, while others believed that there was no difference
between the time on direct care work when using a
computerised  system  versus manual (paper-based)
approaches.gThus, there is no conclusive evidence about the
effects of an EHR system on time spent on activities by nursing

staff in this setting.

This information is useful in addressing one major barrier for
the implementation of EHR systems in nursing homes, that is,
uncertainty about the effect of such systems on nursing staff’s
work practices.loThis knowledge is needed by management of
nursing homes not only to validate positive outcomes of
investment in such systems, but also to guide decisions on
their effective implementation.

We carried out a 25-month longitudinal study to investigate
the effect of the introduction of an EHR system on time spent
on all activities by nursing staff in a high care house of a
nursing home. In the Australian aged care system, older
people in this care setting fully depend on nursing staff to

accomplish their physical activities of daily living (ADL)
such as meals, showering and toileting.11

Method

Setting

This study was conducted between 2009 and 2011. The
work is part of a larger multi-method study evaluating the
impact of introducing EHRs in nursing homes. Publications
in this area have been focused on documentation

efficiency of the EHR system in the nursing home.* *?

The high care house has two nursing stations and one
common room for meals and breaks. The house takes
care of up to 53 older people at any given time of the
year. On a typical morning shift, care is provided by one
registered nurse (RN), one endorsed enrolled nurse (EEN),
one recreational activity officer (RAO), and 12 personal
carers (PCs).

The EHR system implemented at the house was web-
based. The system was introduced in May 2009 and
contains partial information required for the care of an
older person. It residents’

supports demographic

information, care plans, assessments, incident and
accident reports, shift handover reports, forms and
charts, documents for funding, and daily care notes,
including information on medication changes by doctors.
Other information such as medication management,
ADLs, recreational activities, and scheduled tasks were
recorded and maintained on paper throughout the study.
Details of the documentation practice at the house after
the implementation of the EHR system have been

reported by Munyisia et al.®

The EHR system was installed on six desktop computers;
four were located at one nursing station for access by the
PCs, and the other two at another station mainly for
access by the RNs and EENs. All nursing staff received a
30-minute one-on-one training session prior to
implementation of the EHR system. New employees
learned to use the system from their colleagues with
experience using it. Continuous training was provided by
the home’s information technology support officer or by
nursing staff members with more experience using the

system in their work.

Participants

The participants in this study included RNs, EENs, and PCs
working on a morning shift (6.45am—3.15pm). This shift
was chosen because most care activities at the nursing
home were performed during this period and hence, the
shift was deemed sufficient in providing the needed
sample size for the study. This decision was reached in a
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discussion with the home’s residential service manager. This
investigation excluded nursing staff working on afternoon and
night shifts. Others excluded were doctors, RNs assigned to
administrative tasks, nursing staff on orientation, temporary
employees from an employment agency, and allied healthcare
staff such as physiotherapists.

Roles of the nursing staff
The RNs and EENs

The RNs and EENs are the professional nursing staff in
Australia’s nursing home system. They are responsible for
ensuring the smooth running of a work-shift, including
supervision of the PCs’ activities. They are also responsible for
carrying out continuous assessment of each resident’s status,
and planning, implementing, and evaluating nursing care

B addition, they are required to

provided to the residents.
perform documentation duties for their work shift. The RNs
are also fully responsible for the administration of drugs of

addiction.”

Personal carers

Personal carers form the largest group of nursing staff in
Australian nursing homes."® They provide basic care to the
residents; for example, showering and toileting. They also re-
stock supplies and aid the residents in their mobility. In
addition, they are responsible for completing their
documentation duties in a work shift. Personal carers practice
under the direct supervision of an RN or an EEN."

Data collection
Data was collected on a morning shift at five different

measurement periods (Table 1); that is, at two months before
the implementation of the EHR system, and then at 3, 6, 12,
and 23 months after implementation. These periods represent
the various stages of EHR system implementation: pre-
implementation stage, learning period, system stabilisation,
and the period when the system is fully integrated into
routine practice.17 Each study period lasted for five days
(Monday, Tuesday, Wednesday, Saturday, and Sunday).

Study design and procedures
This study used a work sampling technique with an

observational component in data collection. Prior to the first
period of study, the observer (ENM) met the nursing staff in
their morning shift handover meetings and gave them
information sheets about the study to read, understand, and
ask any questions. The observer also explained the purpose
and method of study to the nursing staff and allayed any fears
about the investigation.

This process might have helped the nursing staff to become
comfortable with the observer and possibly reduced the
Hawthorne effect, leading to an accurate recording of the

nursing staff’'s activities by the observer. After each
meeting, the observer invited the nursing staff to
participate in the study and they all accepted by signing
consent forms.

During data collection, observations were made every
nine minutes. The observer followed the same route on
each round of observation and recorded all tasks being
undertaken by each nursing staff member on a tabular
data collection tool using a unique code number allocated
to each task. Brief communication between the observer
and a caregiver to clarify an activity being undertaken was
allowed when necessary. On each day of the study, the
observer made 65 to 68 rounds of observations. This
methodology was applied at all study periods. Further
information about the study procedures can be found in
Munyisia et al.®

Activities of the nursing staff

The observer (ENM) used a predetermined set of tasks to
identify and record activities of the nursing staff. These
tasks and their categories were adapted from previous
data collection tools in peer-refereed studies.**® The
procedures of validating the tasks and their categories,
including assessment of inter-rater reliability are
described elsewhere.' The final instrument contained 48
activities grouped into eight categories. The category of
“direct care” included all nursing activities performed in
the presence of a resident and/or relative, for example,
“Medication included all

showering. management”

medication-related tasks such as preparation and

administration of the medication. “Communication”
included all oral-related communication activities such as
discussion with allied healthcare workers.
“Documentation” included all activities related to paper-
based and computer-based documentation tasks such as
taking records from the storage place and typing progress
notes. “Indirect care” included all activities non-resident
specific activities such as identifying correct supplies.
“Personal” included all activities unrelated to residents,
for example, meal breaks. “In-transit” between tasks
included time spent between tasks, and “other nursing

duties” included activities not classified anywhereabove.

Data analysis

Data in MS Excel 2003 spreadsheet were exported to SPSS
for analysis using descriptive statistics with 95 per cent
confidence interval. Categories with less than five
recorded activities at any measurement period during the
study were excluded from analysis. The proportion of
time spent on documentation activities after
implementation includes the time spent on paper-based

and computer-based documentation tasks. Comparison
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of the proportion of time spent on activities before and after
the implementation of the EHR system was conducted using
Pearson’s chi-square test. A p-value less than 0.05 was
considered to be statistically significant. However, due to the
multiple comparisons in this study (24 comparisons each for
the RNs and PCs, and 20 for the EENs), results were adjusted
using the Bonferroni correction.

Results
A total of 1,925 activities were recorded for the RNs, 1,384 for

the EENs and 14,423 for the PCs. In general, 242 nursing staff
were observed during the study, 28 RNs, 23 EENs, and 191
PCs. These numbers, however, include double counts of some
staff members because the nursing staff observed on each day
were either the same people or different people.

The RNs’ and EENs’ proportion of time on activities before
and after the introduction of the EHR system
Analysis of the proportion of time the RNs and EENs spent on

activities before and after the introduction of the EHR system
is presented in Table 2 and Table 3, respectively. Compared
with the proportion of time spent on activities in the paper-
based system, there was no significant change in the RNs’ and
EENs’ proportion of time spent on oral communication after
the introduction of the EHR system, except at 23 months post-
implementation where the RNs’ proportion reduced from 48.4
per cent to 36.2 per cent (p=0.002). No major change was
identified in the percentage of time the RNs spent on
documentation after implementation, apart from 23 months
where the percentage was significantly higher than that
recorded in the paper-based system (p=0.001). The EENS’
percentage of time on this activity remained stable in the first
six months of using the HER system. The percentage reduced
significantly at 12 months (p=0.003) and at 23 months
(p=0.001) after implementation. No considerable change was
noted in their proportion of time on direct care, medication
management, personal duties, and in-transit between tasks
after the introduction of the EHR system.

The PCs’ proportion of time on activities before and after the
introduction of the EHR system
The PCs’ proportion of time on activities before and after the

introduction of the EHR system is shown in Table 4. There was
a significant decrease in the proportion of time spent on oral-
communication at three months (p<0.001), six months
(p=0.001) and 12 months (p<0.001) after implementation. At
23 months, the proportion had settled back to the original
level evident in the paper-based system. The percentage of
time on documentation increased significantly at three
months (p<0.001) and six months (p<0.001) into electronic
documentation. At 12 and 23 months, respectively, the
percentage was not different from that recorded when using
the paper-based system. The proportion of time on direct care

after the
introduction of the EHR system. There was no significant

duties remained stable at all periods
change in the percentage of time on personal duties after

implementation, except at 12 months where the
percentage was significantly more than in the paper-
based system (p<0.001). Similarly, there was not much
change in the proportion of time spent in-transit between
tasks after implementation, other than at six months
where the proportion increased significantly compared
with the value recorded in the pre-implementation period
(p<0.001). No significant change was noted in the
percentage of time on indirect care duties after

implementation.

Discussion

The RNs’ and EENs’ proportion of time on almost all
activities remained unchanged after the introduction of
the EHR system. This finding may in part be associated
with these staff members’ responsibilities in  the
After

implementation, their major documentation duties on the

workplace including documentation.

computer included developing and updating the
residents’ care plans, assessment forms, and preparation
of documents for funding. To complete these tasks, they
relied on care information entered into computers by the
PCs. This information was located in various sections of
the HER system and thus, they required searching through
the system to find the information. The RNs and EENs also
needed to attend to several other duties as the
professional nursing staff for a work shift. In addition to
their responsibilities of planning, implementing, and
evaluating nursing care, they were responsible for
supervising the PCs, attending to administrative duties,
and communicating with outside healthcare providers
practitioners and allied health
RNs and EENs have the
obligation to maintain the normal running of aged care
services.

such as general

14,15

professionals. Overall,

The multi-dimensional nature of practice and busy
schedule may have left little room for the RNs and EENSs
to effectively attend to their documentation, which could
possibly lead to changes in their routine work. Indeed,
they were often seen remaining in their office at the end
of a shift (3.15pm) to complete their documentation tasks
on the computer. This after-hour documentation,
however, was not captured in our observations as it was
conducted outside the timeframe of this study (6.45am—

3.15pm). This was a limitation of the study.

The availability of a signal in the EHR system to alert,
notify or prompt the nursing staff of changes in conditions
for older people would enhance collaboration of nursing

staff in their care duty.21 However, the EHR system at the
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nursing home only functioned as a repository of information
instead of being a facilitator to support collaborative nursing
care. This is a design limitation that can be improved so as to
substantially improve the support by technology of social
work in nursing care practice.

After 23 months of using the EHR system, RNs spent
significantly more time on nursing documentation; this
appeared to be offset by a significant drop in the proportion
of time they spent on oral communication. This finding may
suggest that RNs had become more fluent in electronic
communication, including locating the information needed to
complete their documentation activity. As such, they relied
less on sharing or obtaining information orally.

The PCs’ proportion of time on communication declined and
the proportion on documentation increased at almost all
periods in 12 months after the introduction of the EHR
system. This may be associated with the cognitive design of
the EHR system. The system did not adequately support the
PCs’ communication and information needs for cognition.”* In
the first 12 months, the system changed the way the PCs
communicated and documented their care work. They spent
less time interacting with each other and with their
supervisors (RNs and EENs) to share or obtain care
information. Instead, they spent more time on documentation

for these purposes.

At 23 months, however, the proportion of their time on these
activities had settled back to the original level evident in the
paper-based system. This suggests that ultimately PCs’
preferred oral communication to obtain or share care
information. The reason might be that oral communication
was easier for cognition.23 Our informal discussion with
nursing staff suggested that PCs needed to be continuously
educated so as to understand the importance of
documentation for communication amongst themselves and
with their supervisors. Design of an EHR system that fits with
the practices of PCs in information acquisition, sharing, and
cognition remains an unresolved challenge for automating

records in nursing homes.

Nursing home leaders are concerned that nursing staff may
take a long time to learn how to use an EHR system, a
situation that might interfere with their duties of caring for
older people.loln this study, however, the proportion of time
nursing staff spent on direct care or medication management
remained unchanged at all periods after system
implementation. This finding suggests that the introduction of
an EHR system may not necessarily interfere with the caring
duty of the nursing staff. This positive result may be explained
by the nursing staff’s clear understanding of their role as
primary care providers.24 They often prioritise their primary
duty of caring for the older people above any other duty. This

is evident in their documentation practice at the nursing

home. They always performed their documentation at the
end of a work shift, instead of documenting their care in
real time. This practice may be a result of the current EHR
system, which is either desktop computer-based or laptop
based; these formats are unable to adequately support
point-of-care documentation. Therefore, another area for
of the EHR
documentation at the point of care. A possibility is the

improvement system is to support
integration of mobile devices that nursing staff can carry
around and perform their documentation or build audio
recording functions into the devices to support this

activity.

The results of the study, however, must be interpreted
with caution. First, this investigation was conducted in a
single nursing home with a particular organisational
structure. The PCs and EENs reported to the RNs, and the
RNs reported directly to the residential service manager.
The nursing home also had a particular culture and task
allocation for each type of nursing staff. In addition, the
EHR system used at the home was a commercial system
with certain functions and documentation workflow. As
many components of nursing records were still
documented on paper, this added the burden for record
management. However, Zhang et al. suggest that if all
nursing information were being documented in the EHR
system, the amount of time the nursing staff spent on
documentation would have decreased.” Therefore; the
findings of this study may not be fully generalisable to

other nursing homes using other types of EHR systems.

The study was focused on nursing staff working on a
morning shift. It is unknown whether the results from this
shift correctly reflect nursing staff’s practice in the
afternoon and night shifts. In addition, the activity
categories with a small sample size were excluded from
the analysis and, possibly, their inclusion might have had
an effect on the results.

This study had no control group and hence, it is
impossible to ascertain whether the changes in
proportion of time on activities after implementation
were directly attributed to the newly introduced EHR
system. To our knowledge, however, there were no
internal or external factors causing obvious change in

record management.

The study also focused on changes in nursing staff time
and did not explore the changes in detail for each activity
after the
comprehensive analysis on how the activity changes due

implementation of the EHR system. A

to the EHR system implementation has been reported
elsewhere.”®

This investigation used a work sampling technique. The
method is useful in evaluating care practice and time on
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activities in healthcare. For example, it allows many
observations to be recorded in a short period, thus increasing
the representativeness of data obtained. However, time
obtained is an estimate and not the real time needed to
complete an activity. Our study had a large sample size, thus,
we consider our estimate of time on activities before and after
the implementation of the EHR system to represent the time

nursing staff spent on activities at the nursing home.

Conclusion
Our results suggest that the successful introduction of an EHR

system in a nursing home may not require nursing staff to
sacrifice their time with residents. This may help to allay fears
of the nursing home leaders and motivate them to introduce
EHR systems into nursing practice.

However, the introduction of an EHR system in a nursing
home may not change the PCs’ behaviour of communication.
Therefore, although the use of an EHR system may stimulate a
positive change in documentation practice in a nursing home,
maintaining this positive change may be achallenge.

Given that documentation is an important collaborative
activity in a nursing home, it is important for designers of EHR
systems to recognise this and incorporate the necessary
features into the system to support the nursing staff in caring
for the older people.

Future research may need to use a control group and employ
time and motion study techniques to assess the exact work
practice and duration of each activity of nursing staff. Findings
from such studies may be compared with the findings of our
study to ascertain the nature of nursing care work in nursing
homes, and the extent to which results from the two study
methods are similar or different. This information is not only
useful for measuring the work practice of nursing staff, but
also for measuring the impact of any practice change
initiatives in nursing homes.
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Table 1: The five data collection periods

Measurement time

Month/Year

1% period

2 months prior to EHR introduction

March 2009

Intervention

Implementation of the EHR system

May—June 2009

2" period 3 months after EHR introduction August 2009

3" period 6 months after EHR introduction November 2009
4" period 12 months after EHR introduction May 2010

5" period 23 months after EHR introduction April 2011

Table 2: The RNs’ proportion of time on activities before and after the implementation of the EHR system

% (number of observations)

2 months 3 months 6 months 12 months 23 months

Activity categories before after after after after
n=430 n=448 n=333 n=454 n=260

Oral Communication 48.4°t (208) 47.8°(214) 43.5%(145) 49.8%(228) 36.2°(94)
Documentation 17.7°(76) 15.6° (70) 22.8°(76) 13.7°(62) 28.5°(74)
Direct Care 7.7°(33) 5.67(25) 4.8°(16) 4.2°(19) 10.4°(27)
Medication 18.1%(78) 23.0°(103) 19.8%(66) 22.57(102) 18.1%(47)
management
Personal 5.17(22) 4.7°(21) 4.5%(15) 4.8%(22) 3.1°(8)
In-transit 3.0°(13) 3.3%(15) 4.5%(15) 4.6°(21) 3.87(10)

1tThe same superscript letter before and after the implementation of the EHR system represents no significant change in
the proportion of time spent on an activity. Different superscript letters before and after implementation denote a
significant change in the proportion of time on the activity. A significance level of 0.002 was considered statistically

significant.
n = Total observations

Table 3: The EENs’ proportion of time on activities before and after the implementation of the EHR system

% (number of observations)

23 months
. . 2 months before 3 months after 6 months after | 12 months after
Activity categories after
n=313 n=247 n=298 n=187
n=339

Oral Communication 39.3%F (123) 44.5°(110) 34.9°(104) 43.3%(81) 49.3%(167)
Documentation 30.7°(96) 24.3° (60) 30.2°(90) 18.7°(35) 19.2° (65)
Medication 18.8%(59) 23.5%(58) 24.8%(74) 25.7°(48) 25.1%(85)
management
Personal 8.3%(26) 4.0°(10) 5.0°(15) 7.5%(14) 3.8%(13)
In-transit 2.9°(9) 3.6°(9) 5.0°(15) 4.8°(9) 2.7°(9)

1The same explanation of superscripts as in Table 2. A significance level of 0.003 was considered statistically significant.

n = Total observations

292
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Table 4: The PCs’ proportion of time on activities before and after the implementation of the EHR system

% (number of observations)

2 months 3 months 12 months 23 months
Activity categories before after 6 mrc,)_nst %s7a6fter after after

n=2,723 n=3,126 ’ n=2,745 n=2,753
Oral communication | 34.47t (938) 28.3b(885) 30.3b (932) 29.5b(809) 32.8°(904)
Documentation 6.5°(177) 10.5"(329) 9.7°(298) 7.9°(218) 7.5°(206)
Direct care 40.3°(1097) 41.9°(1310) 38.1°(1171) 39.4°(1081) 41.0°(1130)
Personal 5.0°(136) 5.57(173) 4.9°(151) 8.2°(225) 4.1°(113)
In-transit 4.8°(131) 4.4°(136) 7.5°(230) 5.2°(143) 5.0°(137)
Indirect care 9.0° (244) 9.4°(293) 9.6°(294) 9.8°(269) 9.6°(263)

T The same explanation of superscripts as in Table 2. A significance level of 0.002 was considered statistically

significant.
n = Total observations

293



