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Abstract- Part of awell-designed health informatics simple mentation process includes the 
mechanisms put in place to help the day-to-day operators of the systems. Continual appraisal of 
these methods necessitates up-to-date investigations. Understanding critical elements which 
support a positive transition of health information technology (HIT) within healthcare facilities is 
the objective of the following research. To help develop these findings, a prospective post-
implementation and use assessment survey was conducted on two hospitalsin Central Texas. 
The population studied included RN case managers, social workers and supportive staff in the 
Continuum of Care departmentsat two Scott & White Healthcare acute care facilities. The 
implementation process appeared to provide a mostly encouraging transition with a small 
number of components noted of concern to the staff. Areas of enhancement were revealed 
included improving training specific to job roles and supplying more fitting integration of 
processes and workflows.    
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Health Informatics Integrated System Post-
Implementation Evaluation

Abstract- Part of awell-designed health informatics simple
mentation process includes the mechanisms put in place to 
help the day-to-day operators of the systems. Continual 
appraisal of these methods necessitates up-to-date 
investigations. Understanding critical elements which support 
a positive transition of health information technology (HIT) 
within healthcare facilities is the objective of the following 
research. To help develop these findings, a prospective post-
implementation and use assessment survey was conducted 
on two hospitalsin Central Texas. The population studied 
included RN case managers, social workers and supportive 
staff in the Continuum of Care departmentsat two Scott & 
White Healthcare acute care facilities. The implementation 
process appeared to provide a mostly encouraging transition 
with a small number of components noted of concern to the 
staff. Areas of enhancement were revealed included improving 
training specific to job roles and supplying more fitting 
integration of processes and workflows.
Keywords: health informatics; evaluation, post-
implementation.

I. Health Informatics Integrated 
System Post-Implementation 

Evaluation

hen one speaks of a successful health 
information technology(HIT) system 
implementation, there are several dimensions 

that go into determining that success. While the 
satisfaction of the workforce is very important, it is only 
one dependent factor tied to how well the healthcare 
process has succeeded. How well current practices are 
redesigned to take advantage of the technologyis a 
factor. Quality of the data is another influence. 
Confidence in the documentation and the information it 
contains us an important aspect. How a system will 
work through barriers and enable facilitators are other 
dimensionsof a success implementation. Measurement 
of improvement to patient care is another facet. So 
many characteristics go into determining a successful 
implementation. Finding the right instruments to put into 
position before, during and after an HIT system 
implementation is an ongoing task that continually 
needs to be evaluated. As with the integrated systems, 
implementation   standards need to be studied and
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enhanced to strive for even better success. A well 
designed process should allow for success that is on 
par or surpasses the importance of the former. 

II. Background

A little over a decade ago, the Institute of 
Medicine put forward that improved patient safety, 
efficiency of health care delivery competences and 
quality of care would be realized by make use of an 
effective integrated HIT(Crossing the Quality Chasm: A 
New Health System for the 21st Century, 2001). More 
recently, government incentives and mandates have 
been placed on healthcare institutions advocating for 
their adoption of HITsystems (DHS, 2010). While there 
are legislative whys and wherefores that go into the 
need for an HIT system, the drive to have a system that 
helps the patient and staff needs to be the driving force 
in the desire to find mechanisms which encourage a 
positiveand effectiveapplication.

The purpose of the research topic of interest is 
to identify elements necessary for a successful HIT 
system implementation at acute care hospital sites. The 
research study will help determine what critical elements 
are necessary to have in place in order for healthcare 
facilities to have a successful transition from an older 
medical record system to a new electronic medical 
record (EMR) system.

The research study will evaluate what 
operations should be set in place by healthcare facilities 
before transitioning to an HIT system. Moreover, the 
research will focus on possible ways to prevent issues 
that may develop during and from the implementation of 
the new electronic system. The study will survey 
employees of healthcare facilities who have already 
transitioned to an HITsystem and examine how they 
believe the implementation process could be been 
improved.Furthermore, barriers to a successful HIT 
system implementation will be attempted to be 
identified. As a final point, information found in the study 
will be used to synthesize material and identification of 
possible gaps in research. 

Information found in the literature review was 
employed to integrate data and identify gaps in present 
research such as the need for greater variety of 
positions giving feedback. While several of the 
recommendations for successful implementation were 
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similar, some studies had opposing views of nurses’ 
attitudes after implementation. The type of support by 
the healthcare facility before and after implementation 
may have been a factor in these findings. Moreover, in 
the majority of studies, nurses were the population 
studied and findings were based on these responses. 

Although in all five articles the implementation of a 
comprehensive HITsystem was being evaluated, rarely 
was health care personnel who work outside of direct 
patient care evaluated. No staff within areas such as 
admissions or billing was interviewed (Table 1). 

Table 1

Summary of Literature Reviews
Author, Year 
Published

Research 
Objective

Study Design, 
Method, Time 

Frame,  Sample 
and Response 

Rate

Instrument Used 
in Study

Analytical 
Technique

Key Findings and Limitations

(Kirkendall, 
Goldenhar, 

Simon, Wheeler, 
& Andrew 

Spooner, 2013)

Examination of 
perceptions, 
expectations 

and 
experiences in 
regards to the 

transition from a 
CPOE system to 
a fully integrated 
HIT SYSTEM by 

healthcare 
employees 
within an 

inpatient setting.

Design & 
method:
One pre-

implementation 
and one post-

implementation 
online surveys

Time frame:
January 5-9, 

2010 (5-day pre-
implementation 
survey; Open for 

5 days) and 
January 10-
February 10, 
2011 (1-year 

post-
implementation; 

Open for 1 
month)

Sample:
751 5-day pre-
implementation 
survey; 1,954 1-

year post-
implementation 
survey (Nurses, 
prescribers, staff 

positions and 
other inpatient 

staff personnel)

Response rate:
5-day pre-

implementation 
survey (5.2%); 1-

year post-
implementation 
survey (13.6%)

7-factor structure 
Information 

Systems 
Expectations and 
Experiences (I-

SEE) survey which 
assessed

1) Provider-
patient 
communication,

2) Inter-
provider 

communication
3) Inter-
organizational 
communication
4) Work-life 
changes
5) Improved 
care
6) Support 
& resources
7) Patient 
care processes

Administered 
online via 
REDCap.

Construct 
validity and 

reliability was 
assessed with 

current & 
previous 
results.

Exploratory 
factor analysis 
resulted in a 7-
factor structure 

giving better 
reliability & 

validity.

SAS statistical 
software was 

utilized.

Key findings:
1) Nurses had less 

positive attitudes about the 
transition than non-nursing 

respondents.
2) Differences 
diminished after 
implementation.
3) Nursing scores 
increased significantly for 
job satisfaction, quality & 
safety of patient care, 
organizational support for 
transition and the rights of 
patient care but did not 
increase significantly for 
communication at 1 year 
post survey.

Limitations:
1) Survey was 
administered only 5 days 
prior to rollout which could 
have influenced motivation 
to complete survey.
2) Response rate was 
fairly low.
3) Possibility of some 
staff having prior HIT 
SYSTEM experience in 
outpatient setting.
4)

(Spetz, Burgess 
Jr, & Phibbs, 

2012)

Identification of 
influences and 

tactics 
ssociated with 

successful 
implementation 

of hospital-

Design & 
method:

Qualitative 
retrospective-

mixed-methods 
of semi-

structured 

A semi-structured 
interview guide 
was developed 
from a review of 
the literature of 

technology 
implementation 

A thematic 
analysis was 

performed with 
initial cods 

drawn from the 
content of the 

interview 

Key findings: Five broad 
themes stemmed from 

interviews that affected the 
success

1) Organizational 
stability and implementation 
team leadership
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based 
information 
technology 
systems by 
patient-care 

providers and IT 
staff within an 

inpatient setting.

interviews
Time frame:
June 2006-

September 2007 
(15-month 

period)

Sample:
118 interviews 

(Nurses, 
pharmacists, 
physicians, IT 

staff and senior 
management)

Response Rate:
Not discussed in 
article if anyone 

refused 
interview.

and the effects of 
IT systems and 

suggestions from 
an Advisory 
Committee 

consisting of VA 
medical, 

pharmacy, nursing 
leaders and 

representatives of
the VA 

headquarters.

guides. 2) Implementation 
timelines
3) Equipment 
availability and reliability
4) Staff training
5) Changes in work 
flow

Limitations:
1) A retrospective 
analysis is limited to the 
memories which may be 
inaccurate or biased.
2) Furthermore, some 
staff are no longer available 
to interview.
3) In addition, the 
analysis was conducted by 
only one investigator which 
may decrease reliability.
4) Lastly, the VA is unique 

and experiences may 
differ from that of a 
freestanding hospital.

5)
(Laramee, 

Bosek, Shaner-
McRae, & 

Powers-Phaneuf, 
2012)

Comparison of 
attitudes before 
implementation 

and 6 & 18 
months after 

implementation 
of a 

comprehensive 
HIT SYSTEM of 
nurses within an 
inpatient setting.

Design & 
method:
One pre-

implementation 
and two post-

implementation 
online surveys

Time frame:
December 2008 
(6-months pre-

survey; Open for 
4 weeks); 

December 2009 
(6-months post-  
survey; Open for 

4 week); 
December 2010 
(1- months post-
survey; Open for 

4 week)

Sample:
312 6-month 

pre- survey, 410 
6-month post-

survey & 262 18-
month post-

implementation 
survey (RNs, 
LPNs, APRNs 

and 
Management)

Response rate:
6-month pre-

survey (18%). 6-

Modified Nurses' 
Attitude Toward 
Computerization 

Questionnaire 
which reflected 

the HIT SYSTEM 
rather than the 

computer with an 
open-ended 

question added 
for the 6-month 

post-
implementation 
survey and one 
multiple choice 
question & an 
open-ended 

question added 
for the 18-month 

post-
implementation 

survey.

All administered 
online via 
REDCap.

Data were 
analyzed using 

STATA 10.1 
software.

Descriptive 
analysis and χ2 

were used to 
analyze 

demographic 
variables.

Two-tailed t
tests were used 

to compare 
differences 

between 3 time 
periods.

A modified 
Colaizzi’s 

method was 
used for 

qualitative 
analysis.

Key findings:
1) Attitudes became less 

positive after 
implementation. Pre-
implementation (74.2%), 
6 months post-
implementation (65.9%) 
& 18 months post-
implementation (67.7%).

2) Nurse age & years of 
experience affect 
attitude negatively.
3) Documentation 
improved despite 
workload impact.

4) Implementation process 
was a challenging and 
dramatic change.

Limitations:
1) Description of 

experiences of nurses at 
one  medical facility, 
generalization to other 
HIT SYSTEM 
implementations is 
limited.

2) Internal validity may be 
compromised due to the 
low respond rate & 
potential selection bias 
associated with those 
who did complete 
survey.
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month post-
survey (24%); 

18-post-implem 
survey (15%)

(A. S. Laramee, 
Bosek, Kasprisin, 

& Powers-
Phaneuf, 2012)

Exploration of 
factors and 
strategies 

believed to be 
effective in 

creating positive 
attitudes and 
overcoming 

barriers leading 
to previous 
successful 

application of 
HIT SYSTEM in 
preparation of 
upcoming new 
implementation 

at a rural 
academic 

medical center.

Design & 
method:

Descriptive 
exploratory 
qualitative 

research design 
using semi-

structured focus 
groups 

interviews

Time frame:
December 2008 
(6-months pre-
implementation 
survey; Open for 

4 weeks); 
December 2009 
(6-months post-
implementation 
survey; Open for 

4 weeks); 
December 2010 
(1- months post-
implementation 
survey; Open for 

4 week)

Sample:
40 self-selected 
members in 11 
focus groups 
(RNs, MDs, 

managers, nurse 
educators, unit 

secretaries, 
techs, dieticians)

Focus group 
interviews were 

conducted using 
semi-structured 

questions. A 
seven-item 

questionnaire was 
developed & 

distributed to staff 
to validate themes 
identified in focus 

groups.

Audiotapes 
were analyzed 

utilizing the 
intuit, analyze & 

describe 
method.

Triangulation of 
interdisciplinary 
team and two 

clinical 
departments 

increased 
breadth of data.

At least two 
researchers 

analyzed data 
from each 

group.

Key findings:
Four major themes found to 

be fundamental to 
successful implementation 

of HIT SYSTEM
1) Reduce unrealistic 

expectations & fears 
related to individual 
competency with initial 
work with HIT SYSTEM.

2) Allow staff time for 
individual pursuit of 
learning about the HIT 
SYSTEM& their skills in 
using the system.

3) Clear processes for 
using the HIT SYSTEM 
are needed.

4) Make the HIT SYSTEM 
support individuals 
accessible 24/7 and 
make it customer-
focused.

Limitations:
Limitations were not 
discussed in article. 

Assurance was given 
regarding the reliability and 

validity of the qualitative data 
analysis.

(Ward, Vartak, 
Schwichtenberg, 

& Wakefield, 
2011)

Assessment of 
impact of 

workflow and 
patient care 

from the 
employment of 
an HIT SYSTEM 
on nurses within 
a rural referral 

hospital.

Design & 
method:
Two pre-

implementation 
paper surveys 
and one post-

implementation 
online survey

Time frame:
No specific date 
is given; Day one 

of training 
expectations 

7-factor structure 
Information 

Systems 
Expectations and 
Experiences (I-

SEE) survey which 
assessed

5) Provider-
patient 
communication,
6) Inter-
provider 
communication
7) Inter-

Cronbach α
was greater 

than .70. 
Confirmatory 

factor analysis 
was steady with 

a priori 
expectations.

Descriptive 
analyses were 

used to 
examine 

characteristics 

Key findings:
1) Eight of the 47 survey 

items decreased 
significantly from the first 
survey to the last.

2) 37 survey items 
decreased significantly 
from the second survey 
to the last.

3) Nurses with previous HIT 
SYSTEM experience 
expressed more positive 
responses than nurses 
with no previous HIT 
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survey & last day 
of training survey 

3-month pre-
implementation; 
6-months post-
implementation 

survey

Sample:
1,395 

anonymous staff, 
mostly RNs & 

LPNs over all 3 
survey admins.

Response rate:
Although it was 
stated that there 
was a possible 

2,700 
employees, the 
break-down per 
survey was not 

stated.

organizational 
communication
8) Work-life 

changes
9) Improved 

care
10) Support & 

resources
11) Patient care 

processes

Administered 
online via 
REDCap.

of job 
categories, 
work units & 

survey 
responses.

SYSTEM experience.
4) Nurses with more years’ 

experience were less 
positive of HIT SYSTEM 
perceptions.

Limitations:
1) Study focused mainly on 

feedback of nurses at a 
single hospital.

2) Due to use of survey of 
perceptions, response
biases may have been 
demonstrated.

III. Methodology

The methodology of the research study is 
partedinto its research design, population, and data 
collection procedures. Additionally, the suitable data 
collection instrument is determined based on the 
research design and population. Applied to the study 
will be the appropriate data analysis.

A prospective post-implementation survey was 
used as the research method on the comprehensive HIT 
system within the facility healthcare system. The intent of 
the design was to help describe the current views of the 
healthcare staff in relation to the quality of the system, 
the implementation and its current operation.

Research was conducted at two acute care 
hospitals that recently rolled out the EMR system within 
the last year. The study population was end usersof the 
integrated system within the Continuum of Care 
departments ofacute care hospital sites in Temple, 
Texas. The first facility is a 64-bed pediatric specialty 
care and teaching hospital. The second is a 636-bed 
specialty care and teaching hospital. The health 
information technology employed was the commercial 
software system, Epic. The execution of the research 
study used the direction laid out in Health Informatics 
Research Methods: Principles and Practice (Layman, 
2009).

a) Data Collection Procedures
Data collection was performed by anonymous 

submission online via REDCap(REDCap, 2009). 
Notification was given through the employer email 
system with permission from management. A cover 
letter was included stating participation was voluntary 

and not part of an institutional initiative (Figure 1). After 
one week, a reminder email was provided to the same 
staff. At the end of fourteen days, the link to survey was 
ended. 
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Figure 1 : Cover Letter introducing Epic System Post-Implementation and Use Assessment Survey

b) Data Collection Instrument
Several articles found during the literature 

review presented instruments that were further evaluated 
in formulation of a suitable questionnaire for the 
research study.The data collection instruction employed 
was shaped from the merging two public surveys:  the 
Health Information Technology Reference–Based 
Evaluation Framework and the Canada Health Infoway 
System and Use Assessment Survey(Sockolow, Weiner, 
Bowles, & Lehmann, 2011) (Canada Health Infoway, 
2007)(Figures 2 and 3). Both surveys were available for 
public use. Neither survey required permission to use in 
forthcoming studies. The combined survey measured 
structural quality, quality of information logistics, effects 
on quality of processes, effects on outcomes and quality 
of care, unintended consequences or benefits and 
barriers or facilitators to clinician’s adoption (Figure 4). 
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Figure 2 : Health Information Technology Reference–Based Evaluation Framework
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Figure 3 : Canada Health Infoway System and Use Assessment Survey
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Figure 4
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c) Data Analysis
Statistical software, SPSS,was utilizedto create 

various types of statistical analyses, including 
descriptive statistics such as the standard deviation to 
responses. Furthermore, descriptive analysis was used 
to examine characteristics of survey responses (IBM 
SPSS Statistics, 2013).

IV. Results

The following results describe the response rate 
and break down the demographics of the respondents. 

a) Response Rate of Population
The response rate was determined to be 

37.78%. One hundred seven possible respondents were 

emailed a cover letter and link to the autonomous 
website. Again, one week later the same cover letter and 
link were emailed to the same one hundred and seven 
staff members. The link was terminated one week later. 
In total, thirty-four valid surveys were completed. 

b) Representativeness of Population
The staff ranged in age from younger than 

twenty-five to greater than sixty-six. The largest number of 
respondents was present in the fifty-six to sixty-five year 
age range (32.4%). The majority stated their computer 
proficiency as average (61.8%) and had prior EMR 
experience (55.9%). (Figure 5, 6 & 7; Table 3).

Figure 5 : Pie Chart of Age Range

Figure 6 :  Computer Proficiency Frequency
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Figure 7 : Prior EMR Experience Frequency

Table 3 : Staff Demographics

Profession

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Administrative Support Staff 2 5.9 5.9 5.9

Case Management Staff 29 85.3 85.3 91.2
Other 3 8.8 8.8 100.0
Total 34 100.0 100.0

Age Range

Frequency Percent Valid Percent
Cumulative

 Percent
Valid 25 or younger 3 8.8 8.8 8.8

26 to 35 4 11.8 11.8 20.6
36 to 45 9 26.5 26.5 47.1
46 to 55 4 11.8 11.8 58.8
56 to 65 11 32.4 32.4 91.2

66 or older 3 8.8 8.8 100.0
Total 34 100.0 100.0

Computer Proficiency

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Basic 4 11.8 11.8 11.8

Average 21 61.8 61.8 73.5
Advanced 8 23.5 23.5 97.1

Expert 1 2.9 2.9 100.0
Total 34 100.0 100.0

Prior EMR Experience

Frequency Percent Valid Percent
Cumulative 

Percent
Valid Yes 19 55.9 55.9 55.9

No 15 44.1 44.1 100.0
Total 34 100.0 100.0
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Years w/ EMR Experience

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Less than 2 years 5 14.7 23.8 23.8

2-5 years 7 20.6 33.3 57.1
More than 5 years 9 26.5 42.9 100.0

Total 21 61.8 100.0
Missing System 13 38.2

Total 34 100.0

Current Baylor Scott & White Epic Experience

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Less than a month 1 2.9 2.9 2.9

1-3 months 1 2.9 2.9 5.9
4-6 months 1 2.9 2.9 8.8

7-11 months 26 76.5 76.5 85.3
1-2 years 5 14.7 14.7 100.0

Total 34 100.0 100.0

c) Research Questions
In developing an understanding of the attitude 

of the staff, the quality of the system, its information and 
the service provided regarding the HIT system were 
measured. Additionally, the particular aspects of the
clinical data were analyzed. A five-level Likert scale was 
utilized to measure the employee’sstance on the quality 
of the HIT system, the information within the HIT system, 
the service provided to support the HIT system and 
particular aspects related to the clinical information of the 
HIT system.

In regard to the quality of the system, a majority 
of the staff strongly agree that the system is consistently 
available (47.1%) and has acceptable security (50%). As 
for the system appropriatelyintegrating with previous 
workflows, the employees were mostly divided between 
mildly agree (26.5%), moderately agree (29.4%) and 
strongly agree (29.4%). None of workers disagreed in a 
majority to any of the aspects measured related the 
quality of the system. The remainder moderately agreed 
that the system was easy to use (70%), its performance 
was reliable (44.1%), had acceptable response time 
(47.1%), provided effective communication between team 
members (41.2%), had acceptable exchange of 
information with other systems (38.2%) and enabled staff 
to perform work well (38.2%). (Figure 8; Table 3)
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Figure 8

Table 4 : Epic System Quality

System

 

- Easy to Use

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 6 17.6 17.6 17.6
Moderately Agree 24 70.6 70.6 88.2
Mildly Agree 2 5.9 5.9 94.1
Mildly Disagree 2 5.9 5.9 100.0
Total 34 100.0 100.0

System - Reliable Performance

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 13 38.2 38.2 38.2
Moderately Agree 15 44.1 44.1 82.4
Mildly Agree 5 14.7 14.7 97.1
Mildly Disagree 1 2.9 2.9 100.0
Total 34 100.0 100.0
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System - Acceptable Response Time

Frequency Percent Valid Percent
Cumulative 
Percent

Valid Strongly Agree 14 41.2 41.2 41.2
Moderately Agree 16 47.1 47.1 88.2
Mildly Agree 3 8.8 8.8 97.1
Moderately Disagree 1 2.9 2.9 100.0
Total 34 100.0 100.0

System - Effective Communication b/t Team Members

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 11 32.4 32.4 32.4

Moderately Agree 14 41.2 41.2 73.5
Mildly Agree 7 20.6 20.6 94.1
Mildly Disagree 2 5.9 5.9 100.0
Total 34 100.0 100.0

System - Acceptable Exchange Information w/ Other Systems

System - Consistently Available

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 16 47.1 47.1 47.1

Moderately Agree 14 41.2 41.2 88.2
Mildly Agree 3 8.8 8.8 97.1
Mildly Disagree 1 2.9 2.9 100.0
Total 34 100.0 100.0

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 8 23.5 23.5 23.5

Moderately Agree 13 38.2 38.2 61.8
Mildly Agree 6 17.6 17.6 79.4

Mildly Disagree 2 5.9 5.9 85.3
Moderately Disagree 2 5.9 5.9 91.2

Strongly Disagree 1 2.9 2.9 94.1
Not Sure 2 5.9 5.9 100.0

Total 34 100.0 100.0

System

 

- Integrated Appropriately w/ Previous Workflows

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 10 29.4 29.4 29.4

Moderately Agree 10 29.4 29.4 58.8
Mildly Agree 9 26.5 26.5 85.3

Mildly Disagree 1 2.9 2.9 88.2
Moderately Disagree 2 5.9 5.9 94.1

Not Sure 2 5.9 5.9 100.0
Total 34 100.0 100.0
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System - Enables Staff to Perform Work Well

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 12 35.3 35.3 35.3

Moderately Agree 13 38.2 38.2 73.5
Mildly Agree 8 23.5 23.5 97.1

Not Sure 1 2.9 2.9 100.0
Total 34 100.0 100.0

System - Acceptable System Security

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 17 50.0 50.0 50.0

Moderately Agree 10 29.4 29.4 79.4
Mildly Agree 4 11.8 11.8 91.2

Not Sure 3 8.8 8.8 100.0
Total 34 100.0 100.0

The criteria measured related to the system’s 
information was mostly seen as moderately agreeable. A 
majority of the staff moderately agree that the information 
is accurate (52.9%), relevant (47.1%), complete (47.1%) 

and has an acceptable layout (41.2%). An even number 
moderately agrees (41.2%) as strongly agree (41.2%) that 
the information is available when needed. (Figure 
9;Table4)

Figure 9

Table 4 : Epic Information Quality

Information - Relevant

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 14 41.2 41.2 41.2

Moderately Agree 16 47.1 47.1 88.2
Mildly Agree 4 11.8 11.8 100.0

Total 34 100.0 100.0
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Information - Accurate

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 12 35.3 35.3 35.3
Moderately Agree 18 52.9 52.9 88.2

Mildly Agree 3 8.8 8.8 97.1
Not Sure 1 2.9 2.9 100.0

Total 34 100.0 100.0

Information - Complete

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 11 32.4 32.4 32.4
Moderately Agree 16 47.1 47.1 79.4

Mildly Agree 5 14.7 14.7 94.1
Mildly Disagree 1 2.9 2.9 97.1

Not Sure 1 2.9 2.9 100.0
Total 34 100.0 100.0

Information - Acceptable Layout

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 13 38.2 38.2 38.2
Moderately Agree 14 41.2 41.2 79.4

Mildly Agree 7 20.6 20.6 100.0
Total 34 100.0 100.0

Information - Available When Needed

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 14 41.2 41.2 41.2
Moderately Agree 14 41.2 41.2 82.4

Mildly Agree 4 11.8 11.8 94.1
Mildly Disagree 2 5.9 5.9 100.0

Total 34 100.0 100.0

In the three characteristics of service measured, 
a majority of staff moderately agreed that the 
implementation process (55.9%), level of training (47.1%) 
and on-going support (47.1%) is acceptable.  (Figure 10; 
Table 5)
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Figure 10

Table 5 : Epic Service Quality

Service - Acceptable Implementation Process

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 7 20.6 20.6 20.6
Moderately Agree 19 55.9 55.9 76.5

Mildly Agree 3 8.8 8.8 85.3
Mildly Disagree 2 5.9 5.9 91.2

Moderately Disagree 1 2.9 2.9 94.1
Strongly Disagree 1 2.9 2.9 97.1

Not Sure 1 2.9 2.9 100.0
Total 34 100.0 100.0

Service - Acceptable Level of Training

Frequency Percent Valid Percent
Cumulative

 
Percent

Valid Strongly Agree 6 17.6 17.6 17.6
Moderately Agree 16 47.1 47.1 64.7

Mildly Agree 8 23.5 23.5 88.2
Mildly Disagree 2 5.9 5.9 94.1

Moderately Disagree 1 2.9 2.9 97.1
Strongly Disagree 1 2.9 2.9 100.0

Total 34 100.0 100.0
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Service - Acceptable On-Going Support

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 10 29.4 29.4 29.4

Moderately Agree 16 47.1 47.1 76.5
Mildly Agree 8 23.5 23.5 100.0

Total 34 100.0 100.0

Because most of the respondents do not work 
directly with the patients, the majority answered that they 
were not sure of the patient’s satisfaction with clinicians’ 
use of system (35.3%) or patient’s concerns with system 
security and confidentiality (41.2%). A majority strongly 
believe that the clinical data has improved patient 
outcomes (41.2%), improved patient safety (41.2%), 

improved patient’s knowledge of their health (38.2%) and 
improved clinical documentation (38.2%). A majority 
moderately believe the clinical data of the patient is 
accurate and valid (44.1%), the timely manner of the 
patient care services has increased (35.3%) and that 
there is an appropriate selection of patient care orders 
(35.3%).  (Figure 11; Table 6)

Figure 11
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Table 6 : Epic Clinical Quality

Improved Patient Outcomes

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 14 41.2 41.2 41.2

Moderately Agree 11 32.4 32.4 73.5
Mildly Agree 6 17.6 17.6 91.2

Not Sure 3 8.8 8.8 100.0
Total 34 100.0 100.0

Improved Safety of Patient

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 14 41.2 41.2 41.2

Moderately Agree 12 35.3 35.3 76.5
Mildly Agree 6 17.6 17.6 94.1

Not Sure 2 5.9 5.9 100.0
Total 34 100.0 100.0

Improved Knowledge of Health by Patients

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 13 38.2 38.2 38.2

Moderately Agree 10 29.4 29.4 67.6
Mildly Agree 4 11.8 11.8 79.4

Mildly Disagree 2 5.9 5.9 85.3
Not Sure 5 14.7 14.7 100.0

Total 34 100.0 100.0

Patient Satisfied w/ Clinicians Use of System

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 7 20.6 20.6 20.6

Moderately Agree 8 23.5 23.5 44.1
Mildly Agree 6 17.6 17.6 61.8

Mildly Disagree 1 2.9 2.9 64.7
Not Sure 12 35.3 35.3 100.0

Total 34 100.0 100.0

Concerns w/ Security & Confidentiality by Patients

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 4 11.8 11.8 11.8

Moderately Agree 2 5.9 5.9 17.6
Mildly Agree 3 8.8 8.8 26.5

Mildly Disagree 6 17.6 17.6 44.1
Moderately Disagree 3 8.8 8.8 52.9

Strongly Disagree 2 5.9 5.9 58.8
Not Sure 14 41.2 41.2 100.0

Total 34 100.0 100.0
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Patient Care Data is Accurate and Valid

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 9 26.5 26.5 26.5

Moderately Agree 15 44.1 44.1 70.6
Mildly Agree 6 17.6 17.6 88.2

Not Sure 4 11.8 11.8 100.0
Total 34 100.0 100.0

Timely Manner of Patient Care Services Increased

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 9 26.5 26.5 26.5

Moderately Agree 12 35.3 35.3 61.8
Mildly Agree 5 14.7 14.7 76.5

Mildly Disagree 1 2.9 2.9 79.4
Not Sure 7 20.6 20.6 100.0

Total 34 100.0 100.0

Appropriate Selection of Patient Care Orders

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 9 26.5 26.5 26.5

Moderately Agree 12 35.3 35.3 61.8
Mildly Agree 7 20.6 20.6 82.4

Not Sure 6 17.6 17.6 100.0
Total 34 100.0 100.0

Improved Clinical Documentation

Frequency Percent Valid Percent
Cumulative

 Percent
Valid Strongly Agree 13 38.2 38.2 38.2

Moderately Agree 12 35.3 35.3 73.5
Mildly Agree 4 11.8 11.8 85.3

Mildly Disagree 1 2.9 2.9 88.2
Not Sure 4 11.8 11.8 100.0

Total 34 100.0 100.0

The standard deviation of the criteria within the 
four quality themes were calculated and presented within 
Table 7. Within Table 8, cross tabulations are provided 
based on prior EMR experience vs. each of the 
acceptability of quality of the system, information, service 
and clinical data.  The number of staff with prior EMR 
experience (N=19) slightly outnumbered the staff with no 
prior experience (N=15). Having experience with an EMR 
system or having no experience did not appear to affect 
the acceptability. In the four measures, the respondents 
in both groups found the quality of the system, its 
information, its service and specifically the clinical area all 
moderately acceptable.



 

 
 

 

     
      

     
    

    
    

     

 

     
      

      
      
      
      
      

 

     
     

    
    

    
    

     
     

     

 

     
     

     
    

    
     

 

     
      

     
     

     
     

     

 

Health Informatics Integrated System Post-Implementation Evaluation

Table 7 : Mean & Standard Deviations of System, Information, Service and Clinical Quality Measurements
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
System - Easy to Use 34 1 4 2.00 .696

System - Reliable Performance 34 1 4 1.82 .797
System - Consistently Available 34 1 4 1.68 .768
System - Acceptable Response 

Time
34 1 5 1.76 .855

System - Effective 
Communication b/t Team 

Members
34 1 4 2.00 .888

System - Acceptable Exchange 
Information w/ Other Systems

34 1 7 2.65 1.668

System - Integrated 
Appropriately w/ Previous 

Workflows
34 1 7 2.50 1.581

System - Enables Staff to 
Perform Work Well

34 1 7 2.03 1.167

System - Acceptable System 
Security

34 1 7 2.06 1.705

Information - Relevant 34 1 3 1.71 .676
Information - Accurate 34 1 7 1.88 1.094
Information - Complete 34 1 7 2.03 1.167

Information - Acceptable 
Layout

34 1 3 1.82 .758

Information - Available When 
Needed

34 1 4 1.82 .869

Service - Acceptable
Implementation Process

34 1 7 2.35 1.390

Service - Acceptable Level of 
Training

34 1 6 2.38 1.129

Service - Acceptable On-Going 
Support

34 1 3 1.94 .736

Descriptive Statistics
N Minimum Maximum Mean Std. Deviation

Clinical - Improved Knowledge 
of Health by Patients

34 1 7 2.59 2.047

Clinical - Patient Satisfied w/ 
Clinicians Use of System

34 1 7 3.79 2.508

Clinical - Concerns w/ Security 
& Confidentiality by Patients

34 1 7 4.88 2.185

Clinical - Patient Care Date is 
Accurate and Valids

34 1 7 2.50 1.796

Clinical - Timely Manner of 
Patient Care Services 

Increased
34 1 7 2.97 2.209

Clinical - Appropriate Selection 
of Patient Care Orders

34 1 7 2.82 2.081

Clinical - Improved Clinical 
Documentation

34 1 7 2.38 1.875

Valid N (listwise) 34G
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Table 8 : Cross Tabulations

Acceptability of the Quality of the Epic System * Prior EMR Experience

Count

Prior EMR Experience
TotalYes No

Acceptability of the Quality of 
the Epic System

Highly Acceptable 7 7 14
Moderately Acceptable 9 7 16
Neither Acceptable nor 

Unacceptable
2 1 3

Moderately Unacceptable 1 0 1
Total 19 15 34

Acceptability of the Quality of the Information Provided in Epic * Prior EMR Experience

Count

Prior EMR Experience
TotalYes No

Acceptability of the Quality of 
the Information Provided in 

Epic

Highly Acceptable 8 8 16
Moderately Acceptable 10 6 16
Neither Acceptable nor 

Unacceptable 1 1 2

Total 19 15 34

Acceptability of the Quality of the Services Provided for Epic * Prior EMR Experience

Count

Prior EMR Experience
TotalYes No

Acceptability of the Quality of 
the Services Provided for Epic

Highly Acceptable 7 4 11
Moderately Acceptable 7 7 14
Neither Acceptable nor 

Unacceptable
3 2 5

Moderately Unacceptable 2 2 4
Total 19 15 34

Acceptability of the Clinical Data within Epic * Prior EMR Experience

Count

Prior EMR Experience
TotalYes No

Acceptability of the Clinical 
Data within Epic

Highly Acceptable 7 5 12
Moderately Acceptable 8 8 16
Neither Acceptable nor 

Unacceptable
4 2 6

Total 19 15 34

From the four core categories, each quality set’s 
comment section was reviewed for common themes 
applicable to productive transition of HIT systems. 
Within the system qualityfocus, interoperability between 
modules within the system and to other systems is a 
noted concern of staff. As one respondent stated, 
“communication in the system is available but isn’t 
utilized as well as possible.” Another staffer mentions 
that the system “doesn’t consistently interface properly 
with Midas.” (Figure 12)For the information quality, an 

issue raised was the inability to access information. The 
view of a Case Manager is different than that of a nurse 
which brings concern that information is not being 
interpreted in the same manner (Figure 13).
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Health Informatics Integrated System Post-Implementation Evaluation

Figure 12

Figure 13

The largest numbers of concern are in relation to 
the service quality. One of the concerns is the training 
was not specific enough for particular job titles. An 
example given was a class attended by a Case Manager 
but included staff from the Admissions department. The 
class was taught using a task list for the Admissions 
department which was a “different view and way to enter” 
thesystem’s authorization module. The Case 
Management felt the “class was not tailored enough” for 
their department. The same concern was noted by a 
staff member who not employed during the 

implementation but came after. She felt the training was 
inappropriate for her job description. Along the lines of 
training, it was mentioned for “more training services on 
over all process of Epic flow of documentation of a 
patient.” (Figure 14) The staff seems to be unsure of 

how the system’s modules are interconnected. Lastly, 
concerns were stated in regard to the timeliness of 
resolving issues. “IT is slow to respond and resolve 
issues when they arise” was the comment of one 
employee. For the final quality measure, the statements
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Health Informatics Integrated System Post-Implementation Evaluation

indicated that the staff was unsure because they did not 
deal with patients directly (Figure 15). 

Figure 14

Figure 15

The survey concluded with more general 
questions related to the implementation process. The 
topics mentioned by the staff tended to reflect the 
appropriate training of staff with statements such as 
“training should have been more specific to my job” and 
“educate staff thoroughly to obtain the best results. 
Benefits stated my respondents were more in relation to 
the system such as “work flow is improved” and “f aster 
easier access to information.” (Figure 16)
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Health Informatics Integrated System Post-Implementation Evaluation

Figure 16

Survey General Comments
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Health Informatics Integrated System Post-Implementation Evaluation

V. Discussion

The significance of the results continues to help 
develop critical elements necessary for a successful 
transition to a new comprehensive system. The study 
focused on the end users’ beliefs regarding the quality of 
the system and particularly, its information and service. 
Areas of enhancement were revealed included improving 
training specific to job roles and supplying more fitting 
integration of processes and workflows.  Likewise, 
confirmatory aspects of current procedures were 
observed throughout the study. After the implementation, 
a greater part of the respondents appreciated many of 
the aspects of having the new technology such as the 
ease of use, the ability to access to documents within one 
system and timeliness of information. 

associated healthcare facilities located in one city in 
central Texas. Moreover, the questionnaire was limited to 
responses from same type of department within the two 
hospitals. The responses were limited to staff that do not 
have access to patient care as a routine part of their job 
responsibilities. Lastly, the fear of participating in survey 
may have limited the response. Disbelief in true 
anonymity may have limited or swayed respondents in 
their scoring or comments.

Key limitations of the study should to 
beunderscored. The study was conducted at two 

The resulting recommendations are focused on 
fostering staff engagement   Taking guidance from a 

lecture presented by Rod Brace (2014), “The Science of 
Engagement”, engagement is correlated to making 

progress. As part of progress, there needs to be clarity of 
goals, a feasible challenge and feedback on actions. But 
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Health Informatics Integrated System Post-Implementation Evaluation

to make progress, staff will need motivation. Motivation is 
provided by allowing choices, knowledge and connection 
to the progress.

As an illustration, the barrier of providing job-
specific training could be tackled. Addressing the goal of 
job-specific training would acknowledge the staff 
concerns. Providing acknowledgement and recognizing 
the concerns will engage the personnel. Respond quickly 
with a plan of action will continue the commitment. Finally, 
provided feedback will continue the support of a positive 
transition.

In close, understand the critical elements to 
support positive HIT transitions are essential but the 
continued engagement of end users is also vital. Before, 
during and after implementation, healthcare personnel 
need to feel competent and related to the transition. Two 
future studies are recommended. First, a study could be 
developed to correlate staff engagement to positive HIT 
changeovers. The second would still be covering the gap 
in present research which continues to be the need for 
greater variety of positions giving feedback.

VI. Conclusions

The subsequent conclusions and 
recommendations will provide a summary of findings. 
Along with the findings, conclusions related to the 
implications to a positive implementation process 
related to the study and previous studiesare provided.

The participants were employed within the 
Continuum of Care departments of two acute care 
inpatient facilities. The majority of respondents declared 
themselves to be Case Management staff. This group 
includes RN Case Managers and Social Workers. The 
remaining staff was administrative support staff or 
management staff of the Continuum of Care 
departments.

The quality of the four areas of focus all was 
seen in a largely positive light. Over eighty percent of the 
respondents moderately or strongly agreed that the 
system was easy to use, had reliable performance, was 
consistently available and had an acceptable response 
time. While acceptable response time did have a ninety-
seven percent positive response, one staffer did 
moderately disagree. Two other areas did contain 
responses that ranged from strongly agree to moderately 
or strongly disagree which were the acceptability of 
information exchange with other systems and the 
appropriate integration of previous workflows.

As the system information as a whole and the 
clinical information surveyed individually, the workers 
replied a mostly affirmative response or stated that they 
were unsure.  Most felt the information was relevant, 
accurate and had an acceptable layout. A small minority 
mildly disagreed the information was complete (2.9%) or 

available when needed (6.9%). Within the clinical quality 
survey questions, the response of “Not Sure” was 
selected than any of the four quality specific areas. From 
the comments given by the respondents, this was due to 
the staff not working directly with the patients. Still, a 
majority strongly believed that the system had provided 
improved patient outcomes, patient safety, patient 
knowledge of their health and improved clinical 
documentation.

While the quality of service still received mostly 
agreeable responses, it provided the large number of 
comments of concern by the respondents. Although the 
majority of survey takers moderately agree the 
implementation process, level of training and on-going 
supports were acceptable, the three questions also had 
responses that included mild, moderate and strong 
disagreement. The primary issue noted appeared to be 
centered on job-specific training. Whereas the remarks 
did convey a desire to better understand the overall 
process of Epic, the many staff members mentioned the 
need for training related to “addressing case 
management.”  One employee mentioned that there were 
“many questions and frustrations expressed in classes 
and for a few months after” because “when (the staff) first 
took Epic training, it did not relate to what they did.” 
(Figures 5 and 6).

Similar to previous studies, some of the same 
topics were observed in this study. As with other studies, 
the implementation process appeared to provide a mostly 
encouraging transition witha small number of 
components noted of concern to the staff. Similar to the 
study in “Transitioning from a computerized provider 
order entry and paper documentation system to an 
electronic health record: Expectations and experiences of 
hospital staff”, positive characteristics observed included 
the quality and safety of patient care. Readily available all-
inclusive clinical documentation and the ability to locate 
patient demographic information quickly were additional 
benefits of transitioning.

Moreover, conceivable enhancements for future 
implementations were illustrated with the recent study. 
One feature of greater apprehension was highlighted by 
staff with two other concerns of smaller notation. As 
mentioned in the article “Learning from Within to Ensure 
a Successful Implementation of an Electronic Health 
Record”, the few of the staff within the current 
studyexpressed the similar need for further attention to 
processes and workflows within the new HIT system. 
Another minor concern was improving the exchange of 
information with other systems. More than an ability that 
can be imparted to the staff during the transition process, 
the implementation of this the element may be a 
requirement on the quality of the system itself. The 
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Health Informatics Integrated System Post-Implementation Evaluation

greatest concern appears to be appropriate staff training. 
While an understanding of the overall structure of Epic is 
wanted, a focus on more job-specific training was 
repeatedly articulated. In summary, the critical elements 
essential for a successful transitionemerging from the 
study appear to include appropriate training, attention to 
incorporating processes and workflows, swift feedback to 
questions and concerns and attention to the staff 
impression and opinion regarding the HIT system and its 
implementation.
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