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ABSTRACT 

Financial pressures and an increasingly diverse patient population have made it 

challenging for healthcare providers to administer education programs that adequately 

inform patients prior to any significant health-related intervention. Ineffective education 

results in patients making decisions without adequate knowledge which could increase 

anxiety and frustration and reduce patient satisfaction with the healthcare experience. 

Interactive, computer-based education (ICBE) programs may offer providers a solution 

that will enhance their education processes. ICBE programs require fewer resources; can 

be scripted in multiple languages; and have the power to actively engage the patient in 

the learning experience by integrating auditory, visual, and interactive learning strategies. 

The objective of this research was to determine if ICBE program use influenced 

hospital patients’ perception of satisfaction. The research was conducted at a small 

hospital located in a Midwest urban setting. The 84 patients scheduled for knee and hip 

surgery who volunteered to enroll were randomly assigned to either a treatment group 

that used the ICBE program or a control group. All patients completed a satisfaction 

survey instrument after their surgery. 

 A t test indicated that there was not a significant mean difference between the 

treatment and control groups t(71) = 1.001, p = .16. In addition, the individual predictor 

variables used in a regression analysis, Age (R2 = .005), College Degree (R2 = .003), and 

Use of the Emmi program (R2 = .011) and the combined model (R2 = .019) did not 

provide any meaningful predictive value related to patient satisfaction and the results for 

each variable and the combined model were not significant (F3, 80 = .526, p = .666).  
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The patient satisfaction survey scores were very high indicating a considerable 

ceiling effect and the ICBE program had little chance of demonstrating a statistically 

significant or practically important effect. Although the study results did not support a 

relationship between ICBE program use and patient satisfaction, an analysis of the 

research and information obtained from the literature reviews provided valuable additions 

to the literature including a best practices model that may be beneficial to future 

researchers and users of ICBE programs. 
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INTRODUCTION 

Wingard (2005) defined patient education as the process of providing learning 

opportunities to patients and their families to increase knowledge of the disease, to 

improve skills in assisting with treatment-related tasks, and to aid in the development of 

coping mechanisms. Broader definitions might incorporate details on specific drugs, 

surgeries, and other healthcare interventions, and include information on risk factors, 

emergency procedures, alternatives, and self-management techniques. The general goal 

of patient education is to ensure that patients are knowledgeable about their treatment 

options, the management of their healthcare needs, and the effective use of medication 

(Behar-Horenstein et al., 2005).  

Patient education programs have permeated most healthcare delivery settings 

including hospitals, clinics, ambulatory centers, and nursing homes. The Joint 

Commission on Accreditation of Healthcare Organizations (JCAHO), which accredits 

more than 15,000 healthcare organizations and programs in the United States, mandates 

patient education requirements as a condition of accreditation (Joint Commission on 

Accreditation of Healthcare Organizations, 2007). JCAHO patient education standards 

include requirements related to understandability and readability, ease of access to 

materials, and consideration of language differences and patient abilities. In addition, 

accredited facilities must provide specific information on disease processes, medications, 

pain management, self-care needs, risk factors, and care options.  

There is a growing volume of research that has examined the relationship between 

patient education and knowledge acquisition, health status, and economic outcomes. 
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However, research results have been inconsistent and a number of questions remain 

unanswered regarding which forms of education or instructional techniques provide real 

value to patients and healthcare providers. Cooper, Booth, Fear, and Gill (2001) 

conducted a second stage descriptive meta-analysis combining results from 12 selected 

meta-analyses reporting the cumulative effects of 565 independent trials of patient 

education programs for patients with chronic disease. The results of this meta-analysis 

suggested that patients benefit from education interventions, but results varied 

significantly across studies. One of the conclusions drawn from this analysis was that 

there was a need for additional research that would explore the specific educational 

processes that facilitate the transfer of required knowledge. 

The inconsistencies across studies noted in Cooper et al. (2001) may have been 

driven by the significant challenges that healthcare organizations must overcome in order 

to provide effective patient education. These challenges include difficulties associated 

with developing or acquiring educational materials that provide relevant and current 

information in a format that will be appropriate for a wide range of cognitive, literacy, 

and language capabilities particularly in regard to complex medical terminology and 

processes. Nearly half of all American adults have difficulty understanding and using 

healthcare-related terminology, and there is a higher rate of hospitalization and 

emergency services utilization among patients with limited health literacy (Institute of 

Medicine, 2004).  Although even highly educated people may have trouble understanding 

instructions or other healthcare-related information, there are more significant problems 

for individuals with language, literacy, or age-related challenges.  These communication 
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challenges are exacerbated as the elder portion of the population grows, and society 

becomes more culturally and linguistically diverse.   

 In addition to the complexities involved with developing education programs that 

meet the needs of a highly diverse population, healthcare provider resources have come 

under significant financial pressures.  These pressures have resulted from years of 

payment reductions from government programs and insurance plans while costs of 

providing patient care have significantly escalated. Providers have responded with a 

continuous stream of budget cuts, staff reductions, and reorganizations that have created 

impediments to the further development and management of patient education programs 

(Giloth, 1990). This difficult environment has made it essential that healthcare providers 

take a more systematic, coordinated, and strategically planned approach that will 

facilitate the effective deployment of the resources allocated to patient education (Green, 

1990).  

Healthcare organizations must confront these age, language, literacy-related, and 

financial challenges, and deliver cost effective patient education in a manner that is 

meaningful to patients. The use of interactive, computer-based education (ICBE) 

programs has surfaced as an educational alternative that may assist healthcare providers 

in meeting these challenges. ICBE programs have the potential to greatly increase interest 

and recall. They draw on constructivist learning theories that focus on the importance of 

the learner being an active participant in the learning experience and integrate auditory, 

visual, and interactive learning strategies to increase the chance of knowledge transfer 

across patients with varying learning capabilities. ICBE programs may incorporate 
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features that promote ease of use, be written in multiple languages, be scripted at a level 

that addresses the needs of low literacy learners, and be viewed as often as needed by a 

patient. In addition, since many patients can view a single program repeatedly with 

minimal or no healthcare staff involvement, ICBE programs may provide a highly cost 

effective modality for delivering patient education. 

To gain a better understanding of the capabilities of ICBE programs, a systematic 

search of the literature was conducted to review empirical studies that examined the 

impact of ICBE program use on knowledge gains, clinical, and economic outcomes (See 

Literature Review Chapter). Twenty-five empirical studies were found that met the 

selection criteria for the review. The impact of ICBE programs on knowledge gains was 

measured in 22 studies, 15 studies examined the impact on various clinical outcomes, and 

10 studies analyzed outcomes that would result in economic consequences.  The majority 

of the studies noted positive gains in the outcomes measured as a result of ICBE program 

use but results were inconsistent, particularly related to economic and clinical outcomes. 

The inconclusive results and ensuing commentaries noted from the reviewed 

studies suggested a number of research avenues that could be pursued related to ICBE 

program use. Three of the studies measured the impact of ICBE program use on patients’ 

perceptions of satisfaction with their healthcare encounter (Homer et al., 2000; Martin, 

Hoffman, & Kaminski, 2005; Shaw, Beebe, Tomshine, Adlis, & Cass, 2001). These 

studies were of particular interest because of a growing perception from patient advocacy 

groups, government agencies, and the public in general that the patient experience may 

be deteriorating as healthcare providers struggle with fiscal limitations (Davis et al., 
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2006). While the mission of virtually all healthcare providers would include provisions 

related to promoting high levels of patient satisfaction, economic reality has forced 

difficult decisions about any services provided that do not directly improve health 

outcomes or increase profitability. 

An effective decision-making process requires that healthcare providers 

understand the association between patient satisfaction and economic outcomes that may 

impact provider profitability. There are a growing number of researchers that are 

exploring the complex relationships between patient satisfaction and a number of 

outcomes that have direct or indirect economic consequences. Patient satisfaction has 

been associated with increased repeat business and referrals; reductions in complaints and 

malpractice episodes; increased compliance with procedure scheduling and medical 

instructions; and higher levels of employee satisfaction (Press Ganey Associates, 2005). 

A literature review of current empirical studies that examined the relationship between 

patient satisfaction and economic outcomes is incorporated into this research project and 

documented in the Literature Review Chapter. The literature review provides a 

foundation for an increased understanding of the relationship between patient satisfaction 

and economic outcomes and presents an empirically-based analysis that will assist 

providers in making more informed decisions related to factors that may impact the 

patient experience.  

This research project involves the collection and analysis of data to help 

determine if utilizing an ICBE program influences hospital patients’ perceptions of 

satisfaction with their healthcare experiences. Ineffective patient education processes 
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result in patients making decisions regarding surgical or other interventions without 

adequate knowledge of the procedure, including the risks, side-effects, and other 

potentially life-changing implications of the intervention. This lack of understanding and 

management of expectations may lead to significant levels of patient anxiety and 

frustration, which could translate into patients having an overall negative perception of 

their healthcare experience. The hypothesis for this research is that the use of an ICBE 

program will enhance the education process and increase patients’ satisfaction with their 

healthcare experience. 

The research structure and documentation build upon the knowledge gained from 

the literature review. Outcomes noted from the review were not consistent including the 

outcomes evaluated in the three studies that examined the impact on patient satisfaction. 

This lack of consistency has made it impossible to make any conclusive determination 

regarding the efficacy of ICBE programs. No single variable stood out in the literature as 

the cause of these inconsistent outcomes. However, it was readily apparent from the 

literature that there were wide variations across the studies in key variables that played a 

significant role in driving outcomes. These variables include ICBE program features, 

learning environments, viewing protocols, integration methods, and the characteristics of 

programs used by comparison groups. This research focuses particular attention on 

documenting these variables to allow for comparability across past and future studies 

with similar attributes. Reasonable generalizations regarding the effectiveness of ICBE 

program use will only be possible with a significant body of research that has carefully 

documented the variables impacting outcomes. 
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LITERATURE REVIEW 

Studies Examining the Impact of ICBE Programs 

The initial objective of this portion of the review was to explore the literature for 

current studies (post January, 2000) that examined the impact of ICBE programs on 

knowledge gains and clinical or economic outcomes, and to determine if the results from 

the research provided a basis for evaluating the effectiveness of these programs. 

Although the selection criteria focused on articles that reported on randomized, controlled 

trials, two previously published literature reviews (Lewis, 2003; Wofford, Smith, & 

Miller, 2005) were noted with objectives similar to those proposed for this review. These 

literature reviews were evaluated to determine the extent to which they duplicated the 

objectives of the proposed review, and to determine if an additional review of the 

literature could build on these reviews and further contribute to the growing body of 

knowledge in this area.  

Lewis (2003) updated a prior review (Lewis, 1999) that synthesized 32 articles in 

the literature related to computer-based patient education. The Lewis reviews collectively 

included articles from 1971-2001. Wofford et al. (2005) identified 26 studies that were 

published prior to April, 2004 and focused on computer-based, multimedia education 

programs.  Both reviews found that in most cases computer-based programs increased 

knowledge gains, however, although gains in clinical, attitudinal, and other outcomes 

measures were found, the number of studies and the consistency of the results were less 

pervasive.  
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It was apparent from the Lewis (2003) and Wofford et al. (2005) reviews that 

there was significant potential for computer-based patient education programs, but 

outcomes were not consistent, and the amount of research was limited particularly for 

clinical and economic-related outcomes. As a result, and as stated in the Wofford et al. 

report, in spite of the potential these programs afforded, the use of computer-based 

patient education programs in healthcare facilities remained limited and serious questions 

persist regarding the potential impact of these programs on clinical and economic 

outcomes.  

The current review had the opportunity to extend the work of Lewis (2003) and 

Wofford et al. (2005) by almost four years. The objectives for this review were revised to 

update the prior reviews and address the following critical questions related to ICBE 

program use for patient education: (a) determine if additional studies have been reported 

that demonstrated consistently positive education outcomes as a result of ICBE program 

use; (b) determine if additional studies have been reported that allowed for a more 

conclusive evaluation of the impact of ICBE programs on clinical and economic benefits; 

(c) if outcomes continued to be inconsistent, evaluate the factors that may be responsible 

for these inconsistencies, and analyze how these inconsistencies might be avoided by 

researchers and users of ICBE programs in the future; and (d) determine additional 

research avenues that would add to the literature related to ICBE program use for patient 

education. 

The following advances supported the contention that four additional years of 

research could provide answers to these critical questions: 
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1. More recent studies may have involved ICBE programs that have taken 

advantage of improved technology and access to programs.  Rapidly 

advancing technological improvements have allowed for more powerful, 

graphically oriented programs to be created and utilized for patient education. 

2. The past four years have witnessed dramatically improved internet speeds and 

internet availability which allowed the internet to become a more viable 

platform to drive broader use of interactive education.  

3. The cost of personal computers, including machines with significant memory 

and processing capability, have been lowered to levels that allow the majority 

of the population access to computers capable of running ICBE programs. 

4. Additional studies focusing on clinical and economic outcomes may have 

been reported in the literature during the past four years. 

Although the extension of the Lewis (2003) and Wofford et al. (2005) reviews by 

almost four years could find a more consistent outcome pattern; there was also the 

possibility that the inconsistencies noted in the prior reviews would continue. In this case, 

it would be valuable to those involved in future research as well as to healthcare 

providers interested in using ICBE programs to understand what is causing these 

inconsistent results, and take action to avoid these inconsistencies in the future. In 

addition, an analysis of inconsistent results or research gaps noted from the reviewed 

studies will assist in determining additional research opportunities that could be pursued.  
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Method 

The Medline and CINAHL databases were searched for English language articles 

published from January 1, 2000 through January 31, 2008 using key words “patient 

education” matched with “computer-based” or “computer-assisted.” The January 2000 

start date was chosen because rapidly advancing technology and increasing access to 

computers and the internet have significantly increased the power and reach of ICBE 

programs and studies published after January 2000 were more likely to reflect their 

current capabilities. 

 The keyword searches of the databases found 589 articles of interest. The article 

abstracts were reviewed in order to identify and select randomized, controlled studies that 

used knowledge retention or gains as at least one of the outcome measures, and that 

compared the effectiveness of an ICBE program with some other form of patient 

education. An ICBE program was defined as a computer-based program employing 

video, still, and audio presentations that interact with the user through required program 

manipulations, questions, or by allowing users varying levels of control over program 

sequence or level of detail. The programs could be resident on an individual computer or 

be accessed through the internet.  

Although there was some overlap between this review and the Lewis (2003) and 

Wofford et al. (2005) reviews, 20 of the studies meeting the selection criteria for this 

review were not included in these prior reviews. The 5 studies published after January 1, 

2000 that were included in the Lewis or Wofford et al. reviews and met the selection 
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criteria for this review were included in this review to provide additional information and 

analysis to help meet the review objectives. 

Results 

The article search and selection processes found 25 studies that collectively 

covered a diverse patient population in terms of age, sex, education levels, health status, 

and healthcare intervention or disease state. Table 1 lists the articles selected and 

provides a comparison of outcomes, program features, learning environment attributes, 

viewing protocols, integration methods, comparison program characteristics, and clinical 

or economic benefits noted from ICBE program use. Table 2 provides a list of ICBE 

program features that were noted as being used by the programs involved in the 25 

studies. 

 
Objective 1 - Positive education outcomes    

 Twenty-two of the studies reviewed for this report supported the ability of ICBE 

programs to promote knowledge gains (See Table 1). Knowledge gains were noted across 

varying disease states and interventions, patient ages, and levels of education. These 

positive results were consistent with the results found in prior reviews, however, and 

similar to prior findings, not all studies noted positive knowledge-related outcomes and 

positive results were not always consistent across knowledge measures and time 

(Campbell, Goldman, Boccia, & Skinner, 2004; Gerber et al., 2005; Huss et al., 2003). 
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Table 1 
 
Comparison of ICBE Research Studies 
 

Citation 
 

Outcomes 
 

Learning 
Environment 
and Viewing 

Protocol 

ICBE 
Program 

Features (see 
Table 2) 

 

Integration 
Method 

 

Control  and 
Treatment 

 

Economic 
Benefits to 
Healthcare 

Facility 
 

Clinical Benefits 
 

Bartholomew et 
al. (2000) 
 
 
 
 
Bulmer et al. 
(2001)  
 
 
Campbell et al. 
(2004)  
 
 
 
Davis et al. 
(2004) 
 
 
 

Positive impact 
on knowledge, 
self-efficacy, 
symptoms, and 
hospitalizations 
 
Trend towards 
positive impact 
on knowledge 
 
No impact on 
knowledge or 
decision making 
skills 
 
Positive impact 
on knowledge and 
coping strategy 
use 
 

Program 
viewed during 
multiple clinic 
or doctors 
office visits 
 
Program 
viewed once 
in clinic 
 
Program 
viewed once 
in Head Start 
facility 
 
Program 
viewed once 
in clinic 
 
 

2,3,4,6,7,10 
 
 
 
 
 
1,2,3,4,5,8 
 
 
 
2,4, 
 
 
 
 
3,7 
 
 
 
 

Program was an  
addition to 
current method 
 
 
 
Program was an 
alternative to 
current method 
 
Study tested 4 
alternative 
methods 
 
 
Program was a 
new stand alone 
intervention 
 
 

Program plus 
physician consult 
vs. consult only 
 
 
 
Program vs. print  
material 
 
 
Program vs. print 
vs. enhanced print 
vs. video 
 
 
Program vs. no 
education – 
Waitlist design 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reduced 
hospitalizations & 
symptoms, 
improved self-
management  
 
 
 
 
 
 
 
 
 
 
Increased use of 
coping strategies 
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Citation 
 

Outcomes 
 

Learning 
Environment 
and Viewing 

Protocol 

ICBE 
Program 

Features (see 
Table 2) 

 

Integration 
Method 

 

Control  and 
Treatment 

 

Economic 
Benefits to 
Healthcare 

Facility 
 

Clinical Benefits 
 

Evans et al. 
(2000)  
 
 
 
 
Gerber et al. 
(2005)  
 
 
 
 
 
 
Green et al. 
(2004)  
 
 
 
 
 
 
 
 

Positive impact 
on knowledge, 
motivation, and 
prevention 
behavior 
 
Increased 
complications 
awareness; no 
impact on 
knowledge, self-
efficacy, or 
clinical outcomes 
 
Positive impact 
on knowledge & 
self-efficacy but 
control group had 
lower anxiety and 
decision conflict 
 
 
 
 

Program 
viewed once 
in private 
campus 
setting 
 
Program 
viewed in 
clinic waiting 
room during 
periodic visits 
 
 
 
Program 
viewed once 
in office 
 
 
 
 
 
 
 

3,4,6 
 
 
 
 
 
2,3,4,7,8 
 
 
 
 
 
 
 
3,4,8 
 
 
 
 
 
 
 
 
 

Program was a 
new stand alone 
intervention 
 
 
 
Program was an  
addition to 
current method 
 
 
 
 
 
Program was an 
alternative to 
current method 
 
 
 
 
 
 
 

Program vs. 
lecture vs. no 
intervention 
 
 
 
Program plus quiz 
& written 
materials vs. quiz 
& written 
materials only 
 
 
 
Program vs. 
genetics 
counselor 
 
 
 
 
 
 
 

Reduced 
education staff 
costs 
 
 
 
 
 
 
 
 
 
 
 
Reduced 
education staff 
costs for low 
risk patients 
 
 
 
 
 
 

Increased use of 
prevention 
behaviors 
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Citation 
 

Outcomes 
 

Learning 
Environment 
and Viewing 

Protocol 

ICBE 
Program 

Features (see 
Table 2) 

 

Integration 
Method 

 

Control  and 
Treatment 

 

Economic 
Benefits to 
Healthcare 

Facility 
 

Clinical Benefits 
 

Homer et al. 
(2000)  
 
 
 
 
 
 
Huss et al. 
(2003)  
 
 
 
 
Jenny et al. 
(2001)  
 
 
 
 
 
 
 
 

Positive impact 
on knowledge, 
clinical & 
satisfaction 
outcomes 
improved for both 
groups 
 
No impact on 
asthma 
symptoms, 
quality of life, 
and knowledge 
 
Positive impact 
on knowledge, no 
difference in self-
efficacy 
 
 
 
 
 
 

Program 
viewed during 
3 clinic visits 
 
 
 
 
 
Program 
viewed once 
in the home 
 
 
 
Program 
viewed once 
in the hospital 
 
 
 
 
 
 
 

2,3,5,6,8,10 
 
 
 
 
 
 
 
2,3,7,10 
 
 
 
 
 
2,3,4,5,7,8 
 
 
 
 
 
 
 
 
 

Program was an 
alternative to 
current method 
 
 
 
 
 
Program was an  
addition to 
current method 
 
 
 
Program was an 
alternative to 
current method 
 
 
 
 
 
 
 

Program vs. print 
material 
 
 
 
 
 
 
Program plus 
written materials 
vs. written 
materials only 
 
 
Program vs. 
instructor-lead 
tutorial group 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reduced 
education staff 
costs 
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Citation 
 

Outcomes 
 

Learning 
Environment 
and Viewing 

Protocol 

ICBE 
Program 

Features (see 
Table 2) 

 

Integration 
Method 

 

Control  and 
Treatment 

 

Economic 
Benefits to 
Healthcare 

Facility 
 

Clinical Benefits 
 

Jones et al. 
(2001) 
 
 
 
 
 
Keulers et al. 
(2007)  
 
 
 
Krishna et al. 
(2003)  
 
 
 
 
Linne et al. 
(2006) 
 
 
 
 

All methods had 
equal positive 
impact on 
knowledge, cost, 
and psychological 
state 
 
Positive impact 
on knowledge, no 
difference in 
satisfaction 
 
Positive impact 
on knowledge and 
reduced clinical 
interventions and 
drug use 
 
Positive impact 
on knowledge, no 
impact on death 
and readmission 
rates 
 

Program 
viewed 5 
times in a 
resource 
center 
 
 
Program 
viewed once 
in clinic 
 
 
Program 
viewed during 
periodic clinic 
visits 
 
 
Program 
viewed at 
discharge and 
2 weeks post 
discharge in 
hospital 

7,8 
 
 
 
 
 
 
2,3,5,6,7,8 
 
 
 
 
1,2,3,5,7,8,9 
 
 
 
 
 
2,3,7 
 
 
 
 
 

Program was an 
alternative to 
current method 
 
 
 
 
Program was an 
alternative to 
current method 
 
 
Program was an  
addition to 
current method 
 
 
 
Program was an 
alternative to 
current method 
 
 
 

Program vs. nurse 
educator vs. nurse 
educator and 
program 
 
 
 
Program vs. 
physician 
counseling 
 
 
Program plus 
nurse educator 
and print material 
vs. nurse educator 
and print only 
 
Program plus 
print & verbal 
instructions vs. 
print and verbal 
instructions only 
 

Reduced 
education staff 
costs 
 
 
 
 
Reduced 
education staff 
costs 
 
 
Reduced drug 
costs and 
emergency 
room episodes 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Decreased asthma 
symptoms and 
acute episodes 
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Citation 
 

Outcomes 
 

Learning 
Environment 
and Viewing 

Protocol 

ICBE 
Program 

Features (see 
Table 2) 

 

Integration 
Method 

 

Control  and 
Treatment 

 

Economic 
Benefits to 
Healthcare 

Facility 
 

Clinical Benefits 
 

Maasland et al. 
(2006) 
 
 
 
 
 
 
Marsch & 
Bickel (2004)  
 
 
 
Martin et al. 
(2005) 
 
 
 
Meyer et al. 
(2003)  
 
 
 
 

Short-term 
positive impact 
on knowledge, no 
difference in 
clinical or 
lifestyle 
indicators 
 
Positive impact 
on knowledge, 
reduction in risk 
behaviors 
 
Positive impact 
on knowledge, no 
impact on 
satisfaction 
 
Positive impact 
on knowledge & 
decision-making 
 
 
 

Program 
viewed once, 
location not 
clear from 
report 
 
 
 
Program 
viewed 3 – 5 
times in clinic 
 
 
Program 
viewed once 
in doctor’s 
office 
 
Patients 
viewed the 
program once 
in their home 
 
 

2,3,5 
 
 
 
 
 
 
 
3,4,5,7 
 
 
 
 
3,5,8 
 
 
 
 
3,6 
 
 
 
 
 

Program was an  
addition to 
current method 
 
 
 
 
 
Program was an 
alternative to 
current method 
 
 
Program was an 
alternative to 
current method 
 
 
Program was an 
alternative to 
current method 
 
 
 

Program and 
physician consult 
vs. physician only 
 
 
 
 
 
Program vs. 
counselor 
 
 
 
Program vs. nurse 
educator 
 
 
 
Program vs. print 
material 
 
 
 
 

 
 
 
 
 
 
 
 
Reduced 
education staff 
costs 
 
 
Reduced 
education staff 
costs 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Reduction in risk 
behaviors 
 
 
 
 
 
 
 
 
Reduction in risk 
behaviors 
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Citation 
 

Outcomes 
 

Learning 
Environment 
and Viewing 

Protocol 

ICBE 
Program 

Features (see 
Table 2) 

 

Integration 
Method 

 

Control  and 
Treatment 

 

Economic 
Benefits to 
Healthcare 

Facility 
 

Clinical Benefits 
 

Miller et al. 
(2005)  
 
 
 
 
 
Neafsey et al. 
(2002)  
 
 
 
 
 
Reis et al. 
(2004)  
 
 
 
Rostom et al. 
(2002)  
 
 
 

Positive impact 
on knowledge. 
Positive impact 
on screening 
prevalence for 
both groups 
 
Positive impact 
on knowledge, 
self-efficacy, and 
adverse self-
medication 
behavior 
 
Positive impact 
on knowledge 
retention & self-
efficacy 
 
Positive impact 
on knowledge and 
expectations 
 
 

Patients 
viewed the 
program once 
in doctor’s 
office 
 
 
Not clear 
from paper 
 
 
 
 
 
Program 
viewed once 
in clinic 
 
 
Program 
viewed once 
in clinic 
 
 

2,3, 
 
 
 
 
 
 
1,3,4,6,8 
 
 
 
 
 
 
3,7 
 
 
 
 
2,3,7,9 
 
 
 
 

Study compared 
2 alternative 
methods 
 
 
 
 
Program was an  
addition to 
current method 
 
 
 
 
Program was an 
alternative to 
current method 
 
 
Program was an 
alternative to 
current method 
 
 

Program vs. nurse 
counselor 
 
 
 
 
 
Program vs. print 
material 
 
 
 
 
 
Program vs. print 
material 
 
 
 
Program vs. std 
audio-booklet  
 
 
 

Reduced 
education staff 
costs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Increase in 
screening 
prevalence 
 
 
 
 
Reduced adverse 
drug episodes 
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Citation 
 

Outcomes 
 

Learning 
Environment 
and Viewing 

Protocol 

ICBE 
Program 

Features (see 
Table 2) 

 

Integration 
Method 

 

Control  and 
Treatment 

 

Economic 
Benefits to 
Healthcare 

Facility 
 

Clinical Benefits 
 

Saver et al. 
(2007)  
 
 
 
 
 
Shaw et al. 
(2001) 
 
 
 
 
 
 
Stromberg et al. 
(2006)  
 
 
 
 
 
 

Positive impact 
on knowledge and 
decision 
satisfaction 
 
 
 
Positive impact 
on knowledge and 
patient 
satisfaction  
 
 
 
 
Positive impact 
on knowledge. 
No difference on 
quality of life or 
compliance 
 
 

Patients had 
unlimited 
access to web-
based 
program from 
any location 
 
Program 
viewed once 
in Doctors  
office  
 
 
 
 
Program 
viewed once 
in clinic 
 
 
 
 
 

1,4,9 
 
 
 
 
 
 
1,2,3,4,5,7 
 
 
 
 
 
 
 
2,3,7,8 
 
 
 
 
 
 

Program was an 
alternative to 
current method 
 
 
 
 
Program was an  
addition to 
current method 
 
 
 
 
 
Program was an  
addition to 
current method 

 
 
 
 
 

Program vs. print 
material 
 
 
 
 
 
Std print 
materials vs. std 
plus program 
 
 
 
 
 
Program and 
nurse educator vs. 
nurse educator 
only 
 
 

 
 
 
 
 
 
 
Patient retention 
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Table 2 

Program Features  

Feature 
Number 

 

Feature Description Studies With  ICBE 
Programs Using 

Feature 
 

 

1 

2 

 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

10 

 

Script written at or below 8th grade reading level 

Program uses voice-over to reinforce script messaging 

 

 

Program incorporates multimedia features including video and 

animations 

Program allows user control and discretion relative to order of 

presentations or modules 

Program allows for varying levels of information or detail based on 

the users prior knowledge 

Program inserts questions and detailed answers within body of 

program to reinforce critical concepts 

Program includes a self-check or quiz at the conclusion of key 

sections or program end with detailed answers provided 

Program incorporates features such as touch screens or large icons 

that allow for ease of program use 

Program is web-based for easier access and program flexibility 

Program uses game-like format 

 

 

7,15,22,25,26 

6,7,11,12,14,15,16, 

17,21,24,26,27,28,29, 

30 

6-12, 14-24, 26,27,  

29,30 

6,7,9,10,12,19,22, 

25,26,28,29 

7,11,12,14,15,17,18, 

26 

6,9,11,14,20,22 

 

6,8,12-16 

19,23,26,27,29,30 

7,10-15  

18,22,27,29 

15,24,25 

6,11,30 
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Objective 2 - Clinical and economic benefits 

 Eight studies compared education provided through an ICBE program to 

education provided directly by a doctor, nurse, or other staff member.  In seven of these 

studies the ICBE programs were as effective, or more effective, than education provided 

by healthcare staff (Evans, Edmundson-Drane, & Harris, 2000; Jenny & Fai, 2001; Jones 

et al., 2001; Keulers, Welters, Spauwen, & Houpt, 2007; Marsch & Bicket, 2004; Martin, 

Hoffman, & Kaminski, 2005; Miller, Kimberly, Case, & Wofford, 2005). There is a 

potential for significant cost saving if healthcare providers are able to reduce the number 

of professional staff involved in education as a result of ICBE program use.  Two of the 

studies reported estimated cost savings but most did not attempt to quantify the cost 

savings even though the potential was evident from the study results. Although the 

studies referenced above found that ICBE programs were as effective, or more effective, 

than education provided by healthcare staff, one study showed positive results on 

knowledge and self-efficacy but a negative impact on anxiety and decision conflict as a 

result of ICBE program use (Green et al., 2004).  

 In addition to the economic impact related to payroll savings, the use of ICBE 

programs may impact healthcare provider revenue.  A number of studies included in this 

review surveyed patients to ascertain their level of satisfaction with the programs.  In 

general, patients were very satisfied with ICBE programs as a method of education and 

three studies noted increased overall patient satisfaction as a result of the use of the ICBE 

program (Homer et al., 2000; Martin et al., 2005; Shaw, Beebe, Tomshine, Adlis, & Cass, 

2001).  There is a growing body of research that supports the relationship between 
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increased patient satisfaction and an increased probability of using the healthcare 

provider for future service needs, an increased likelihood of recommending the healthcare 

provider to others for services, and potentially other economic benefits. The research 

related to the association between patient satisfaction and economic outcomes will be 

examined and reported in the later portion of this literature review. 

 The quality of patient education may also influence patients’ health status. Fifteen 

studies attempted to measure the impact of an ICBE program on various clinical 

outcomes and patient behaviors or attitudes that may influence clinical outcomes.  These 

outcomes included hospitalization or other intervention frequency (Bartholomew et al., 

2000; Krishna et al., 2003; Linne & Liedholm, 2006), symptom prevalence 

(Bartholomew et al.; Huss et al., 2003), self-care screening practices (Miller et al., 2005), 

self-efficacy and coping strategies (Bartholomew et al.; Davis, Quittner, Stack, & Yang, 

2004; Gerber et al., 2005; Green et al., 2004; Jenny & Fai, 2001; Neafsey, Strickler, 

Shellman, & Chartier, 2002; Reis, Trackel, King, & Remmert, 2004), risk behavior 

(Evans et al., 2000; Marsch & Bicket, 2004; Neafsey et al.; Stromberg, Dahlstrom, & 

Fridlund, 2006), drug utilization (Krishna et al.), mortality rates (Linne & Liedholm), and 

several disease-specific clinical indicators (Gerber et al.; Homer et al., 2000; Jenny & 

Fai). There were no consistencies in the reported results for these measures with nine of 

the studies reporting a positive impact based on ICBE program use (Bartholomew et al.; 

Davis et al.; Evans et al.; Homer et al.; Krishna et al.; Marsch & Bicket; Miller et al.; 

Neafsey et al.; Reis et al.),  five reporting no benefits from using the ICBE program 

(Gerber et al.; Green et al.; Huss et al.; Linne & Liedholm; Stromberg et al.), and one 
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study reporting no additional benefit but patients viewing the ICBE program scored the 

same on measures of  self-efficacy as patients instructed by an experienced educator 

(Jenny & Fai). 

Objective 3 - Factors contributing to inconsistent outcomes 

 Although 18 of the studies reviewed noted positive outcomes based on the use of 

ICBE programs, seven of the studies noted no impact or a negative impact associated 

with ICBE program use (Campbell et al., 2004; Gerber et al., 2005; Green et al., 2004; 

Huss et al., 2003; Jenny & Fai, 2001; Linne & Liedholm, 2006; Stromberg et al., 2006).  

These inconsistent results are similar to those noted in prior reviews and continue to be a 

source of concern. No single variable stood out in the literature as the cause of these 

inconsistent outcomes. However, it was readily apparent from the literature that there 

were wide variations across the studies in key variables that likely played a significant 

role in driving outcomes. These variables included ICBE program features, learning 

environments, viewing protocols, integration methods, and the characteristics of 

programs used by comparison groups.  It was not possible to objectively state from the 

research that any one, or group, of these variables was responsible for the inconsistent 

outcomes, but it was highly likely that the lack of standardization across critical aspects 

of the studies was a major causal factor in the inconsistent outcomes. The remainder of 

this section will focus on documenting the inconsistencies found in the research. The 

Results and Discussion chapter of this report will provide an analysis of these variations 

including how they might contribute to inconsistent outcomes, and propose a 

methodology that will promote greater standardization in the future.  
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Program features 

 The ICBE programs evaluated in the studies employed a variety of features. Table 

2 provides a detailed list of program features reported in each study. The most common 

features reported included the following: 

1. Multimedia features that integrated video, still pictures, audio, and in some cases 

animation to deliver their message to patients were used in 22 of the IBCE 

programs evaluated.  Programs employing multimedia features were consistently 

rated highly by the patients viewing the programs and compared well even with 

face to face teaching sessions with care-givers. 

2. Voice-over to reinforce script messaging was also a common feature and was 

incorporated into15 the ICBE programs evaluated. This feature was combined 

with scripts written to accommodate low literacy levels in five ICBE programs 

with the goal of helping to meet the needs of patients with limited reading skills. 

3. Interactive user interface that attempted to engage the patient actively in the 

learning process by allowing for flexible program manipulation and providing 

questions and answers were used in 17 of the programs. Questions and answers 

were embedded within lesson content or placed at the end of a lesson and served 

to both reinforce knowledge and promote interaction. 

4. Hardware and software adaptations to meet the needs of patients with physical, 

visual, or auditory deficits were an element of 11 ICBE programs and stressed as 

being critical in order to address the needs of this patient segment. Features such 

as touch screens, large font sizes, and simple and large icons allowed ICBE 
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programs to effectively meet the needs of this patient population, and the 

programs received consistent positive ratings from these patients. 

Learning environments and viewing protocols 

 The ICBE programs were viewed in a wide range of learning environments 

including doctor, hospital, school, and clinic offices; patient homes; and busy waiting 

rooms (See Table 1). The choice of the learning environment was often based on 

convenience but in some cases was influenced by the educational topic. Two studies dealt 

with sensitive subject areas such as sexually transmitted diseases. ICBE programs may be 

viewed in private settings and the ability of these programs to offer this privacy and 

deliver educational content related to sensitive subjects was stressed as critically 

important features in these studies (Evans et al., 2000; Marsch & Bicket, 2004).  

ICBE programs may be repeated multiple times by patients and their families 

provided patients are allowed access to the programs. Repetition has the potential to 

enhance the learning process but in the majority of studies included in this review, access 

to the ICBE program was limited to a single viewing (Bulmer et al., 2001; Campbell et 

al., 2004;  Davis et al., 2004; Evans et al., 2000; Green et al., 2004; Huss et al., 2003; 

Jenny & Fai, 2001; Keulers et al., 2007; Maasland, Koudstaal, Habbema, &  Dippel, 

2006; Martin et al., 2005; Meyer, Fasshauer, Nebel, & Paschke, 2003; Miller et al., 2005; 

Reis et al., 2004; Rostom, O’Connor, Tugwell, & Wells, 2002; Shaw et al., 2001; 

Stromberg et al., 2006). The limited program access was mentioned as a potential 

problem in four studies (Gerber et al., 2005; Homer et al., 2000; Huss et al.; Maasland et 
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al.), and one study found a positive relationship between the time spent viewing the ICBE 

program and knowledge gains (Gerber et al.).  

 The scheduling time for ICBE program viewing also varied across studies. In 

several studies where viewing was limited, the programs were viewed after other 

education was provided and in some cases after clinical testing was conducted. In one 

study the researchers believed that the limited exposure to the program combined with 

viewing the program after a long day of other activities may have contributed to the 

disappointing results (Maasland et al., 2006). Three ICBE programs were web-based 

which allowed for more flexibility in viewing time, location, and frequency (Krishna et 

al., 2003; Rostom et al., 2002; Saver et al., 2007). The use of all three web-based 

programs resulted in positive outcomes. 

Integration into existing educational processes 

There was little or no discussion in the articles related to an integration plan that 

considered the most appropriate way to integrate the ICBE program into the existing 

educational or other pre-intervention processes. In eight of the studies reviewed, the 

ICBE programs were simply added on to the existing educational processes that were in 

place at the healthcare provider (Bartholomew et al., 2000; Gerber et al., 2005; Huss et 

al., 2003; Krishna et al., 2003; Maasland et al., 2006; Neafsey et al., 2002; Shaw et al., 

2001; Stromberg et al., 2006). Patients usually viewed the ICBE program after they 

completed the current educational process. In other studies where the ICBE program was 

an alternative to the existing educational program, or in the studies that compared one or 
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more new educational alternatives, there was minimal or no discussion related to how the 

programs would integrate with existing processes related to the healthcare intervention. 

Treatment and control comparisons 

In eight of the studies reviewed, the treatment groups were exposed to the ICBE 

program plus the existing educational processes, and the control groups received only the 

existing educational processes (Bartholomew et al., 2000; Gerber et al., 2005; Huss et al., 

2003; Krishna et al., 2003; Maasland et al., 2006; Neafsey et al., 2002; Shaw et al., 2001; 

Stromberg et al., 2006).  In other studies the treatment group received only the ICBE 

program and outcomes were compared to patients who received only the current 

processes or other alternatives. The existing or alternative educational processes 

generally included some form of print material, some level of lecture or personal 

consultation from a healthcare professional, or a combination of both. Although less 

prevalent, some alternative educational processes also included video or audio 

programming. 

 Although the alternative programs usually consisted of some form of print 

material, personal consultation, or a combination of both, there were significant 

differences noted across these programs. These differences included the quality and 

quantity of the print material; the length of time spent with personal educators; and 

whether the instructions were provided by a doctor, nurse, or other healthcare 

professional  
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Objective 4 – Research Opportunities 

The outcomes reported from the empirical studies and the prior literature reviews 

were not consistent and suggested a number of research avenues that could be pursued 

that could strengthen the body of research available related to ICBE program use for 

patient education. Three of the reviewed studies measured the impact of ICBE program 

use on patients’ perceptions of satisfaction with their healthcare encounter (Homer et al., 

2000; Martin et al., 2005; Shaw et al., 2001). These studies were of particular interest 

because of a growing perception from patient advocacy groups, government agencies, 

and the public in general that the patient experience may be deteriorating as healthcare 

providers struggle with fiscal limitations. 

The proposed research will further explore the relationship between ICBE 

program use and patient satisfaction. Ineffective patient education processes result in 

patients making decisions regarding surgical or other interventions without adequate 

knowledge of the procedure, including the risks, side-effects, and other potentially life-

changing implications of the intervention. This lack of understanding and management of 

expectations may lead to significant levels of patient anxiety and frustration, which could 

translate into patients having overall negative perceptions of their healthcare experiences. 

It is also important that the research and documentation processes provide a basis 

understanding of the importance of patient satisfaction. There is a growing body of 

research that is exploring the complex relationships between patient satisfaction and a 

number of outcomes that have direct or indirect economic consequences. This research 

will be reviewed and reported in the second portion of this literature review to provide a 
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foundation for an increased understanding of the relationship between patient satisfaction 

and economic outcomes. 

Studies Examining Patient Satisfaction and Economic Outcomes 

Patient satisfaction has been associated with a number of economic outcomes that 

could impact healthcare provider profitability. These benefits included the promotion of 

repeat business and referrals, reductions in complaints and malpractice episodes, 

increased compliance with procedure scheduling and medical instructions, and higher 

levels of employee satisfaction (Press Ganey Associates, 2005). The basis for the 

arguments that supported these additional benefits were that satisfied patients would be 

less likely to blame caregivers if complications or problems were encountered, they 

would have a greater desire to comply with instructions given by caregivers, and their 

positive attitudes would result in more rewarding and constructive working 

environments. However, these arguments have been subject to significant debate and 

providers have been reluctant to accept the association between these benefits and patient 

satisfaction without a credible body of evidence supporting the relationships. In order to 

help with decisions regarding the cost-benefit of increasing patient satisfaction, the 

association between satisfaction and economic outcomes needs to be fully understood. 

The objective of this portion of the literature review is to report on empirical research 

studies that have examined the impact of patient satisfaction on economic outcomes that 

could impact healthcare provider profitability. 

 

Method 
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The PubMed and Health Business Full Text Elite databases were searched for 

articles published from January 1, 1995 through May 1, 2008 using key words “patient 

satisfaction” in the title matched with any of the following key words in the abstract: 

financial, economic, cost, refer, recommend, complaint, loyalty, legal, law, and 

compliance. The search was limited to studies published after January 1, 1995 because 

studies published after that date were more likely to reflect current regulatory 

requirements and payer structures that could impact patient options. Abstracts for all 

articles found as a result of the database searches were reviewed to identify empirical 

studies that examined the relationship between patient satisfaction and economic 

outcomes that may impact healthcare provider profitability. Only articles reporting on 

studies conducted in the United States were selected because the payer structure, 

regulations, and legal environment unique to this country could have a significant impact 

on outcomes.  

In addition to articles found through the database searches, manual searches of the 

reference sections of the articles selected were also conducted.  Any articles appearing to 

report on empirical studies assessing the impact of patient satisfaction on healthcare 

provider profitability were included in the review if they met all selection criteria. 

 

Results 

 The article search and selection processes found 32 empirical studies that 

examined the impact of patient satisfaction on a number of outcomes that resulted in 

direct or indirect economic consequences to healthcare providers. These outcomes 
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measured the relationship between patient satisfaction and (a) patient intent to return to 

the healthcare provider for future services, (b) patient intent to recommend the provider 

to others, (c) patient complaints and malpractice law suits, (d) employee satisfaction and 

retention, and (e) patient compliance with procedure scheduling and medical 

recommendations. The majority of studies noted a strong relationship between patient 

satisfaction and these economic outcomes and, although the results were not entirely 

consistent, they provided important evidence supporting the significant economic impact 

associated with patient satisfaction.  

Patient intent to return and recommend 

 The relationship between patient satisfaction and patient intent to return for 

future services and recommend the healthcare provider to others were the most common 

economic outcomes examined in the literature. Table 3 lists the 19 studies that evaluated 

these outcomes and provides a summary of the study results and other pertinent 

comments or observations related to the research. Patient intent to return was examined 

as the outcome of interest in 11 studies (Federman et al., 2001; Garman, Garcia, & 

Hargreaves, 2004; Grote, Newman, & Sutaria, 2007; Kaplan, Greenfield, Gandek, 

Rogers, & Ware, 1996; Keating et al., 2002; Lechtzin, Rubin, White, Jenckes, & Diette, 

2002; Mayer, Cates, Mastorovich, & Royalty, 1998; Peltier, Schibrowsky, & Cochran, 

2002; Raper, 1996; vom Eigen, Delbanco, & Phillips, 1998; Zoller, Lackland, & 

Silverstein, 2001), three studies examined intent to recommend (Clark, 2003; Holland, 

Counte, & Hinrichs, 1995; Leddy, Kaldenberg, & Becker, 2003), and five studies 

examined both intent to return and recommend (Atkins, Marshall, & Javalgi, 1996; Drain, 
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2001; Hill & Doddato, 2002; Jennings & Loan, 1999; Mack, File, Horwitz, & Prince, 

1995). Patient satisfaction or components of satisfaction were found to be positively 

correlated with intent to return and intent to recommend in all studies. 

A number of studies examined the impact of patients’ overall satisfaction with 

their healthcare experience while other studies focused on components of the care 

experience that were thought to be important drivers of patient satisfaction (See Table 3).  

The adequacy of communication and information provided and other interpersonal 

aspects of the patient-provider relationship including patient perception of empathy 

shown by care-givers were repeatedly found to be important drivers of patient 

satisfaction. Patients’ perceptions of these variables were associated with economic 

outcomes in almost all of the studies reviewed (See Table 3). Other important 

components of the satisfaction paradigm included perceptions of the quality of care, wait 

times, and participatory decision-making processes (Grote et al., 2007; Jennings & Loan, 

1999; Kaplan et al., 1996; Lechtzin et al., 2002; Leddy et al., 2003; Mayer et al., 1998; 

Peltier et al., 2002; vom Eigen et al., 1998; Zoller et al., 2001). 

The impact of the physician relationship on patient satisfaction was examined in a 

number of studies (Federman et al., 2001; Kaplan et al., 1996; Keating et al., 2002; vom 

Eigen et al., 1998). Physician communications, length of time spent with physicians, and 

perceived clinical skills of the physicians were noted as important aspects of satisfaction. 

vom Eigen et al. highlighted the unique impact of the physician-patient relationship by 

finding that patient intent to return was strongly correlated with the patient perception of 

the quality of physician care but not nursing care or other service components. Kaplan et 



                                                                                                                                          40                                                                                                                             

al. noted the importance of a collaborative physician-patient decision process and warned 

that ill-advised attempts to improve efficiency by placing arbitrary time constraints on 

physician-patient encounters might provide short-term efficiency gains at the expense of 

long-term customer loyalty. 

Patient perception of the quality of care received was associated with satisfaction 

and patient intent to return or recommend in several studies (Jennings & Loan, 1999; 

Lechtzin et al., 2002; Mayer et al., 1998; Peltier et al., 2002; vom Eigen et al., 1998). 

Patients generally did not possess the technical knowledge necessary to accurately judge 

the competence level of practitioners, yet the perception of quality of care remained an 

important driver of economic outcomes. The studies suggested that patients may have 

used non-technical indicators to make judgments related to technical competency. Mayer 

et al. found that patient perception of clinical competence improved after the professional 

staff completed a customer service training program. Peltier et al. found that perceptions 

of communication adequacy and relationship strength were highly correlated with 

perception of quality.  

Wait times were also noted as an important factor influencing patient satisfaction 

levels and patient intent to return or recommend (Leddy et al., 2003; Zoller et al., 2001). 

Leddy et al. suggested that wait times may not only be a direct cause of dissatisfaction 

but also may be a symptom of deeper administrative problems that impact satisfaction. 

Leddy et al. also suggested that patients may perceive longer wait times as a sign of lack 

of respect from providers and suggested that providers must balance patient-provider 

time together with an effort to mitigate wait times for other patients. Hill and Doddato 
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(2002) also found that lack of respect was a significant predictor of patient 

dissatisfaction. 

Table 3 

Impact of Patient Satisfaction (PS) on Intent to Return and Recommend 

Reference Economic Outcomes Comments 

Atkins et al. 

(1996) 

PS with nursing care strongly 

correlated with patient intent to return 

and recommend and nurse job 

satisfaction and intent to recommend 

employment.  

The quality of the patient 

relationship and interactions were 

consistently noted as important 

drivers of nurse satisfaction. 

 

Clark (2003) 

 

Staff sensitivity to patient needs 

strongly correlated with PS and intent 

to recommend. 

 

Study examined elements of PS. 

Drain (2001) 

 

 

PS strongly correlated with intent to 

return and recommend. 

Sensitivity to patient needs strongly 

correlated with PS. 

Federman et al. 

(2001) 

PS strongly correlated with intent to 

return. 

Time spent with physician and 

adequacy of information were 

important drivers of PS. 
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Reference Economic Outcomes Comments 

Garman et al. 

(2004) 

PS weakly correlated with intent to 

return. 

Providing information to patient and 

family linked to PS. 

Grote et al.  

(2007) 

Improved amenities and service 

related to intent to return. 

Communication and punctuality 

were critical drivers of PS. 

Hill & Doddato 

(2002) 

PS strongly correlated with intent to 

return and recommend. 

Patients’ perception that they were 

treated with respect was an 

important driver of PS. 

Holland et al. 

(1995) 

PS strongly predicted intent to 

recommend. 

PS related to perceptions of quality 

and staff courtesy. 

Jennings & Loan 

(1999) 

Interpersonal aspects of care 

processes, perception of quality, and 

wait-times related to intent to return 

and recommend. 

 

Kaplan et al. 

(1996) 

Participatory decision-making process 

strongly correlated with PS and intent 

to return. 

Participatory decision-making 

process was  a critical driver of PS.  

Keating et al. 

(2002) 

PS related to problem experiences and 

intent to return. 

Adequacy of communication was a 

significant driver of PS. 

Lechtzin et al. 

(2002) 

PS related to intent to return. PS related to clinical outcomes, wait 

times, and adequacy of information.  



                                                                                                                                          43                                                                                                                             

Reference Economic Outcomes Comments 

Leddy et al. 

(2003) 

PS strongly correlated with shorter 

wait times and intent to recommend. 

Long wait times may indicate 

broader problems and translate into 

perception of a lack of respect. 

Mack et al. 

(1995) 

PS strongly correlated with intent to 

return and recommend 

PS related to communication and 

interpersonal aspects of care. 

Mayer et al. 

(1998) 

PS related to intent to return and fewer 

complaints. 

Patient perception of clinical skills 

improved after staff customer 

service training. 

Peltier et al. 

(2002) 

Participatory decision-making process 

related to PS and loyalty. 

Communication and relationship 

strength were related to perceptions 

of quality. 

Raper (1996) PS strongly correlated with intent to 

return. 

Psychological safety and adequacy 

of information associated with PS. 

vom Eigen et al. 

(1998) 

Patient intent to return was related to 

perceived quality of physician care. 

 Nursing care, facilities, and other 

services were not associated with 

intent to return. 

Zoller et al. 

(2001) 

 

 

PS predicted probability of intent to 

return. 

Waiting times and adequacy of 

physician communications were 

predictors of intent to return. 
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Complaints and malpractice law suits 

Seven of the studies examined the impact of patient satisfaction on patient 

complaints and malpractice law suits.  Table 4 provides a list and summary of the 

relevant findings for these studies. Two of the studies examined overall levels of 

satisfaction and their relationship with the decision to file a formal complaint or law suit 

(Hickson et al., 2007; Hickson et al., 2002).  Other studies analyzed aspects of the patient 

experience that may be associated with patient satisfaction. These factors included 

satisfaction with personal contacts and rapport with care-givers (Ambady, LaPlante, 

Nguyen, Rosenthal, & Chaumeton, 2002; Rodriquez et al., 2008), inability of healthcare 

providers to adequately set and meet expectations (Levinson, Roter, Mullooly, Dull, & 

Frankel, 1997), a lack of effective communication (Ambady et al., 2002; Levinson et 

al.,1997; Stelfox, Gandhi, Orav, & Gustafson, 2005), and patient perception of physician 

clinical skills (Mayer et al., 1998).  

The reviewed studies noted that the economic consequences of patient complaints 

and law suits might be significant and had the potential to generate extensive negative 

outcomes for healthcare providers. The loss associated with any judgment or settlement, 

and expenses associated with investigating and litigating claims could be substantial. In 

addition, increases in the number of law suits and the size of judgments have resulted in a 

dramatic rise in malpractice insurance premiums. There were also a number of indirect 

costs associated with complaints and law suits. Saxton (2001) noted that based on his 

experience representing physicians in malpractice litigation that the trauma and anxiety 

felt by physicians resulted in many considering a change in profession. Hickson (2007) 
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pointed out that an additional indirect cost of complaints or litigation was the loss of 

future business from the patient or anyone the patient might discuss his dissatisfaction 

with. This marketing problem would be significantly magnified if the adverse event 

resulted in negative publicity that reached into the broader community served by the 

provider. 

Similar to study results that examined the impact on patient intent to return and 

recommend, the patient-physician relationship was noted as a critical variable influencing 

the likelihood of a patient filing a complaint or law suit. Rodriquez et al. (2008) found 

that the quality of physician-patient interactions impacted the number of complaints even 

though total patient satisfaction had no relationship. Other studies examined specific 

aspects of physician-patient interactions. The perceived adequacy of physician 

communication in terms of the information conveyed (Stelfox et al., 2005), how it was 

conveyed (Levinson et al., 1997), and the tone of voice of the physician (Ambady et al., 

2002) were all associated with the number of complaints and law suits filed. 

Several studies noted that a small number of physicians were often responsible for 

a disproportionately high number of complaints and law suits (Hickson et al., 2002; 

Hickson et al., 2007; Stelfox et al., 2005). Stelfox et al. stratified physicians into three 

groups based on their patient satisfaction scores. The numbers of law suits for physicians 

in the group with the lowest patient satisfaction scores were 110% higher than for 

physicians with the highest scores. Stelfox et al. and others who noted similar results 

suggested that identifying physicians with the highest incidence rates and targeting 

remediation efforts to help these physicians understand and correct the problems 
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associated with patient dissatisfaction would be an effective strategy in lowering claims 

and malpractice law suits. In addition, Hickson et al. suggested that an ongoing process 

of monitoring and managing patient complaints would be an effective strategy for 

reducing malpractice law suits.  

Table 4 

Patient Satisfaction (PS) Impact on Patient Complaints and Law Suits 

Reference Results Comments 

Ambady et 

al. (2002) 

Dominant physician voice tones 

suggested a lack of empathy and were 

related to malpractice suits. 

 

Results suggested how information 

was conveyed was as important as 

what was conveyed. 

Hickson et al. 

(2007) 

PS levels were inversely related to 

number of complaints filed and risk 

management episodes. 

A small number of physicians 

were responsible for a significant 

number of risk management 

episodes. 

 

Hickson et al. 

(2002) 

 

The numbers of patient complaints 

were strongly correlated with the 

number of risk management cases and 

law suits. 

 

A small number of physicians 

were responsible for a significant 

number of risk management cases. 
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Reference Results Comments 

Levinson et 

al. (1997) 

Interpersonal aspects of patient 

communications predicted the volume 

of law suits filed for primary care 

physicians but not for surgeons. 

 

Patients may have different 

expectations related to 

communication for primary care 

physicians and surgeons. 

Mayer et al. 

(1998) 

PS related with intent to return and 

fewer complaints. 

Patient perception of clinical skills 

improved after staff customer 

service training. 

 

Rodriquez et 

al. (2008) 

Quality of physician-patient 

interactions and care coordination 

were related to fewer complaints. 

 

No relationship between overall 

PS and malpractice claims or 

complaints. 

Stelfox et al. 

(2005) 

PS related to complaints and risk 

management cases. 

Communications and time spent 

with physician were critical 

components of PS. 

 

Employee satisfaction and retention 

 Four studies examined the impact of patient satisfaction on professional job 

satisfaction and retention. Table 5 provides a list and summary of the relevant findings 

for these studies. Three of the studies reviewed supported the relationship between 
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patient satisfaction and healthcare professional job satisfaction, retention, and recruitment 

(Atkins, Marshall, & Javalgi, 1996; Garman and Corrigan, 2002; Haas et al., 2000). The 

studies suggested that healthcare professional job satisfaction was a perception-based 

reaction that resulted from a number of variables including the work environment, 

compensation and staffing policies, and the nature of relationships with other staff and 

patients. The fourth study found no relationship between patient and physician job 

satisfaction (Probst, Greenhouse, & Selassie, 1997).  

 The quality of patient-caregiver interactions were consistently noted as important 

drivers of employee satisfaction and patient satisfaction. Garman & Corrigan (2002) 

noted that healthcare staff were motivated by their ability to effect improvements in their 

patients’ lives and this same ability was the primary reason many healthcare staff entered 

their professions. Haas et al. (2000) in explaining the relationship he found between 

physician job and patient satisfaction suggested a circular relationship where more 

satisfied physicians were better communicators and more empathetic. In turn, more 

satisfied patients prompted physicians to feel better about the care they provided which 

motivated physicians to spend more time meeting patient needs. 

Three of the studies detailed in this section discussed the potential impact of 

provider resource constraints and budget cutting strategies that may result in lower staff 

and patient satisfaction (Atkins et al., 1996; Garman & Corrigan, 2002; Haas et al., 

2000).  The long-term fallout and negative economic outcomes that could result from 

these strategies should be fully understood and carefully considered. Atkins et al. stressed 

that the deterioration in the nurse-patient relationship that was often the result of staff 
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reductions and other budget-cutting programs could have significant adverse effects on 

retaining and recruiting qualified clinical staff and retaining the future business and 

support of patients. 

One of the four studies reviewed did not find an association between professional 

job and patient satisfaction. Probst et al. (1997) attempted to identify factors that 

contributed to patient and physician satisfaction and determine the degree to which 

patient and physician satisfactions were related. Results indicated that there were high 

levels of satisfaction among both patients and physicians. This lack of variability would 

have made it difficult to find any association between the two constructs. Interestingly, 

physicians indicated that they were most satisfied when they had the time to address 

patient problems and communicate adequately. Adequacy of communication and time 

spent with physicians were found to be key drivers of patient satisfaction in other studies.  

All of the studies discussed the complex nature of the relationship between care-

giver job satisfaction and patient satisfaction. Atkins et al. (1996) noted that it was 

uncertain if employee satisfaction drove patient satisfaction or patient satisfaction drove 

employee satisfaction, but the two constructs were highly correlated. Haas et al. (2000) 

offered that alternative explanations were possible to explain the relationship including 

that both job and patient satisfaction were impacted by other aspects of the care delivery 

process. The complexity of the relationship between these variables was further 

underscored by Probst et al. (1997) who did not find an association between physician 

job and patient satisfaction and suggested that physicians might not be cognizant of 

patient satisfaction. 
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Table 5 

Patient Satisfaction (PS) Impact on Staff Retention and Recruitment 

Reference Economic Outcomes Comments 

 

Atkins et al. 

(1996) 

PS with nursing care strongly 

correlated with patient intent to return 

and recommend and nurse job 

satisfaction and intent to recommend 

employment. 

The quality of the patient 

relationships and interactions 

were consistently noted as an 

important driver of nurse 

satisfaction. 

Garman & 

Corrigan 

(2002) 

PS was related to staff sense of 

accomplishment which was an 

indicator of burnout. 

Fostering opportunities for staff to 

feel a sense of accomplishment 

may be an appropriate 

intervention for reducing staff 

burnout. 

Haas et al. 

(2000) 

PS was related to physician retention. Physicians who are satisfied may 

be more willing to address patient 

questions and concerns. 

 

 

Probst et al. 

(1997) 

 

 

No relationship found between PS 

and physician job satisfaction. 

 

 

Contradicted other study results 

and  suggested physicians may 

not be cognizant of PS. 
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Patient compliance 

 Four studies examined the impact of patient satisfaction on patient compliance 

with procedure scheduling and medical recommendations. Table 6 provides a list and 

summary of the relevant findings for these studies. Three of the four studies reviewed 

found a relationship between patient satisfaction and level of compliance (Hirsh et al., 

2005; Kovac, Patel, Peterson, & Kimmel, 2002; Parhiscar & Rosenfeld, 2002). The 

economic consequences reported in the studies ranged from lost revenue associated with 

missed procedures to higher expenses related to caring for sicker patients.  

Parhiscar and Rosenfeld (2002) and Kovac et al. (2002) noted that if patients 

missed scheduled procedures health care providers lost the revenue associated with 

billing for the procedure. Providers also absorbed expenses related to the set-up and 

staffing for the procedures as well as any overhead costs associated with underutilization 

of operating rooms or other intervention settings. Kovac et al. found that the patients’ 

perception of the caring exhibited by their physicians was strongly related to their 

adherence to procedure scheduling. 

Physicians and other professional staff routinely provided medical instructions to 

patients ranging from necessary drug regimens and dietary restrictions to pre and post-

surgical physical limitations. Lack of compliance might result in sicker patients that 

require additional and more intensive care and cancelled surgical procedures due to the 

deficiencies in required preparation. Hirsh et al. (2005) noted that patients were more 

likely to comply with their drug regimens to manage pain when they were satisfied with 
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the care process. In addition, Hirsh et al. found that the more patients understood and 

accepted their pain problem, the more they agreed with the treatment recommendation.  

 Campbell, Auerbach, and Kiesler (2007) found no relationship between patient 

satisfaction and compliance. This study was based on a college campus and involved 

student compliance with health-related recommendations received at the health center. 

The authors speculated that the lack of impact on compliance may have related to the 

generally high overall levels of satisfaction reported or was distorted by the self-reporting 

process used in the research. 

Table 6 

Patient Satisfaction (PS) Impact on Patient Compliance 

       Reference Economic Outcomes        Comments 

 

Campbell et al. 

(2007) 

No relationship between PS and 

compliance. 

High PS levels made it difficult to 

detect any impact. 

 

Hirsh et al. 

(2005) 

 

PS related to satisfaction with health 

improvement and predicted patient 

compliance. 

 

Patient-provider interactions, pain 

relief, and levels of anxiety related 

to PS. 

 

Kovac et al. 

(2002) 

 

PS was moderately correlated with 

improved adherence to the dialysis 

schedule. 

 

Satisfaction with the nephrologist 

was related to PS and increased 

compliance with scheduling. 
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       Reference Economic Outcomes        Comments 

 

Parhiscar  & 

Rosenfeld  

(2002) 

PS with their decision to have a 

surgery predicted surgery 

cancellations. 

Decisional conflict could be 

resolved through improved 

communication and familiarity 

with the physician. 

 

The majority of the studies reviewed found strong correlations between patient 

satisfaction and the economic outcomes targeted in the studies. These results highlight 

the need for healthcare providers to carefully consider the impact on patient satisfaction 

when evaluating operating alternatives or budget cutbacks. The proposed research will 

both assist in this decision process and add to the research literature related to the impact 

of the use of ICBE programs on patient satisfaction.  
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METHOD 

A randomized, controlled study was designed to determine if the use of an ICBE 

program would impact patients’ perception of satisfaction during a hospital intervention. 

In addition, the structure of the research and documentation detail in the report addressed 

research problems noted in the literature review of prior studies related to ICBE program 

use for patient education (See Literature Review Chapter). It was apparent from the 

literature review that there were wide variations across the studies in key variables that 

played a significant role in driving inconsistent outcomes. These variables included ICBE 

program features, learning environments, viewing protocols, integration methods, and the 

characteristics of programs used by comparison groups. This research carefully 

considered these variables and provided detailed documentation to enhance comparability 

across past and future studies with similar attributes. Reasonable generalizations 

regarding the effectiveness of ICBE program use will only be possible with a significant 

body of research that has carefully documented the variables impacting outcomes. 

The ICBE Program 

The Expectation Management and Medical Information (Emmi) program is an 

interactive, computer-based, patient educational system developed by Emmi Solutions, 

LLC, based in Chicago, Illinois.  There are a number of Emmi programs each designed to 

help patients become better educated before a specific medical or surgical procedure. The 

programs attempt to provide thorough, easily understandable explanations of procedures 

and include an anatomy depiction, a description of the condition or disease, and a step-

by-step explanation of the surgical procedure or intervention. They include pre-operative 
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instructions, recovery information, information about risks and benefits, and information 

about any alternative therapies. 

 The Emmi programs incorporate a number of features to help promote patient 

interest and understanding. These features include: (a) sophisticated animation; (b) scripts 

that are written to accommodate low literacy levels and that are accompanied by voice-

over; (c) patient control of program sequence and depth of information provided; (d) 

imbedded questions and answers; (e) a query function that allows patients to email their 

own questions to their caregivers; and (f) a management module that allows healthcare 

providers to monitor patient progress with the program and intervene when patients have 

not completed the program. In addition, the Emmi programs are web-based and patients 

are allowed to view the programs multiple times and share the program with friends and 

family.  

The Standard Education Program and Integration Method 

Patients in the treatment and control groups were subject to the same enrollment 

and education processes provided by the Hospital before the research began with the only 

difference between the groups being the treatment group’s exposure to the Emmi 

program.  The standard education process included a small group education session with 

a nurse or physician’s assistant. The education sessions averaged one hour in length and 

various print materials were reviewed during the session that covered all aspects of the 

surgical process including medications, potential complications, recovery process, and 

preoperative and postoperative instructions. Patients retained the print material and were 

encouraged to review the material in detail and ask questions if additional clarity was 
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needed. When the standard education process was completed, patients who were assigned 

to view the Emmi program were provided instructions on accessing the program. 

Location, Participants, and Assignment Process 

The research was conducted at a small, specialty-focused Hospital located in a 

Midwest urban setting. The Hospital was not using the Emmi program prior to the 

research project. The patient population served by the Hospital is diverse in terms of 

economic, ethnic, and cultural demographics.  Total knee replacement and total hip 

replacement surgeries were selected as the surgical interventions for this study. Total 

knee and hip replacement surgeries were chosen because they are conducted in relatively 

high numbers, are scheduled in advance, have a significant risk component, and 

education of the patient is important in order to achieve successful outcomes.  The mean 

age for the treatment and control groups in this study was 63 and the age range was from 

40-82.  The mean age and range were similar for the total knee and the total hip surgery 

patients.  

All English speaking patients scheduled for total knee or total hip replacement 

surgeries were eligible to participate in the research. Patients were informed of, and asked 

to volunteer to participate in, the study by the Orthopedic Department staff after pre-

operative testing was completed and the surgery was scheduled.  A $25 stipend was 

offered to patients who volunteered to participate and who completed all of the study 

requirements. A Subject Information and Consent Document (Appendix A) summarizing 

the study details and patient responsibilities was explained to each patient. The signed 

document was obtained before a patient was enrolled in the study. The document required 
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patient specific information that could be used in the study analysis (See Data Analysis 

Section) such as age, sex, and years of education. In addition, the document requested 

patient contact information should follow-up contact be necessary to obtain or clarify 

survey responses submitted at the conclusion of the study. The Institutional Review 

Boards of the Hospital and the University of Arizona approved the research structure and 

patient consent process (Appendix B). 

Patients who volunteered to enroll were randomly assigned using “Trickle 

Process” randomization procedures to either a treatment group that used the Emmi 

program or a control group that did not use the program. The assignment process also 

stratified the total hip and total knee patients between the treatment and control groups to 

equally allocate patients undergoing each procedure to mitigate the impact of any 

variance that might be related to the specific procedure. Patients were assigned a 

participant number in the order they volunteered with the first total knee patient 

volunteering being number TK1, second volunteer number TK2, etc. and the same 

process for total hip patients with the first total hip patient receiving the number TH1. 

Based on a coin flip the primary researcher determined that all patients who were 

assigned an even number would be required to view the Emmi program. Odd numbers 

would not view the Emmi program.  

Viewing Protocol and Learning Environment 

Patients assigned to view the Emmi program were provided instructions and a 

password that allowed website access to the program covering their surgery. Patients 

were informed that they could view the Emmi program from any computer that was 
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connected to the internet. They were encouraged to view the program as often as they 

liked and to share the program with friends, family, or others that may be involved in 

their care process.  Any patients who did not have access to an internet-capable computer 

were required to view the program using an Orthopedic Department computer. This 

computer was located in a private office and patients were allowed to view the program 

for as long as they desired. 

Data Collection Instrument and Process 

A patient satisfaction survey instrument and return mail envelope were provided 

to all participating patients at discharge from the Hospital. The Center for Medicare and 

Medicaid Services developed a standard patient satisfaction survey form through the 

Consumer Assessment of Healthcare Providers and Systems (CAHPS) Agency. The 

CAHPS form (HCAHPS) includes questions related to patient perception of care 

provided by nurses and doctors, communication skills of nurses and doctors, the hospital 

physical environment, medication and pain management, discharge planning, and an 

overall rating of the hospital (Centers for Medicare and Medicaid Services, 2008). The 

survey instrument used in this research was based on questions from the HCAHPS but 

included only questions related to perception of care, communication, education, and 

overall rating of the Hospital (See Appendix C).  Although the HCAHPS documentation 

stated that the CAHPS Agency had established high levels of reliability and validity for 

the survey forms, internal consistency reliability was analyzed using the split-halves 

method as a component of this study. The results from this analysis confirmed the 

reliability of the instrument and are reported in Table 7.  
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Table 7  
 
Reliability Statistics 

Coefficient Alpha Part 1 Value .908 

N of Items 6.000a 

Part 2 Value .860 

N of Items 6.000b 

Total N of Items 12.000 

Correlation Between Forms .852 

Spearman-Brown 
Coefficient 

Equal Length .920 

Unequal Length .920 

Guttman Split-Half Coefficient .862 

 
a. The items are: Question 1, Question 2, Question 3, Question 4, 
Question 5, Question 6. 

b. The items are: Question 7, Question 8, Question 9, Question 10, 
Question 11, Question 12. 

 
The return envelope provided to patients at discharge allowed them to mail the 

completed survey form directly to the primary researcher. The primary researcher mailed 

or e-mailed a follow-up letter to any participant who had not returned the survey within 

three weeks of their surgery date. Telephone calls were placed to any participant who had 

not returned the survey within five weeks of the surgery date. A second and final call was 

made to any participant who had not returned the survey within eight weeks of the 

surgery date.  These procedures in addition to the cash incentive mitigated attrition and 

surveys were received from 81% of the patients who were enrolled and completed their 
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surgeries. An analysis of participants who did not return the survey was conducted and 

there were no common characteristics that may account for the attrition, or that would 

make a differentiating impact on the research outcomes.  The patient stipend was mailed 

to patients directly by the researcher upon receipt of the completed survey. 

Sample Size and Data Analysis  

A t test was used to compare the survey scores of patients who used the Emmi 

program with those that did not to determine if a statistically significant difference 

existed between the two groups. However, the literature review on patient satisfaction 

suggested that patient age and level of education may impact patient satisfaction. 

Therefore, in addition to a t test, a multiple regression analysis was conducted that first 

analyzed the variance in patient satisfaction associated with age and level of education,  

and then measured the additional variance resulting from adding the Emmi independent 

variable to the analysis. The multiple regression design allowed for a determination of the 

variability in patient satisfaction based on Emmi use, and provided additional 

contributions to the literature on patient satisfaction through the analysis of the impact of 

the patient specific variables on patient satisfaction variability.  

Using G POWER software, and based on an alpha level of .05, a medium 

anticipated effect size of .5, and power of .8, the required sample size for the one-tailed t 

test was 102 patients. Power of .8 provided a reasonable probability of detecting a 

medium effect on patient satisfaction resulting from the use of the ICBE program. A 

medium effect size would demonstrate a meaningful improvement in patient satisfaction 

and a sample size of 102 patients is a reasonably achievable target for the research 
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endeavor. This sample size also fell within many of the “rules of thumb” used in sample 

size determination for multiple regression analysis. These “rules of thumb” are often 

based on multiples of the number of independent variables and range from 10 times the 

number of independent variables (Neter, Wasserman, & Kutner, 1990) to as much as 40 

times the number of independent variables (Tabachnick & Fidel, 1989 (for stepwise 

regression)). From a practical perspective, based on anticipated procedure volume and the 

length of time a participating hospital would likely to be willing to participate in the 

study, a sample size of 102 patients was an aggressive, but achievable goal.   

Additional Data Analysis Process 

 As a complement to the regression analysis described in the previous section, four 

questions were added to the survey instrument that could provide additional insights 

related to the impact of using the ICBE program and help to explain why exposure to the 

program may lead to increased levels of satisfaction. The first three questions attempted 

to measure patients’ perception of the adequacy of the education process and if the 

education process impacted patients’ perception of the technical capabilities of their 

surgeon and the Hospital. The final question attempted to determine if there was a 

relationship between the education process and patients’ perception of how concerned 

their healthcare providers were about their wellbeing. Patients were asked to respond to 

each of the following questions based on the same scale used for the rest of the survey: 

1. I believe that the patient education provided by my surgeon and Hospital, 

including discussions, written material, and programs adequately informed me 

about what to expect during my surgery. 
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2.  I believe that the patient education provided by my surgeon and Hospital, 

including discussions, written material, and programs adequately informed me 

about the recovery process following my surgery. 

3.  I believe that my surgeon and Hospital are leaders in healthcare innovation 

and are well schooled in the latest advancements in total knee and hip 

replacement surgeries.  

4. I believe that my surgeon and Hospital are truly concerned about my well 

being and that I make the best personal decision regarding my healthcare 

choices. 

A chi-square analysis was conducted on the responses to each question to 

determine if the use of the Emmi program correlated with higher frequency responses on 

the survey scale. In addition, a regression analysis was conducted on the responses to 

each question using the same patient-specific variables discussed previously to measure 

the variability in the responses related to each of these variables and then measure the 

additional variance resulting from adding the Emmi independent variable to the analysis. 
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RESULTS AND DISCUSSION 

Results 

 Of the 104 patients who voluntarily enrolled in the study and completed their 

surgery, 84 complied with all study requirements and submitted their patient satisfaction 

survey. Table 8 provides a summary of the participants’ demographic characteristics and 

surgery type across the treatment and control groups. There were no significant 

differences between the control and treatment groups. 

Table 8 

Demographic Data 
________________________________________________________________________ 
  Treatment Control Total 

Male              16               14                       30 

Female              26                  28                54 

Average Age              63               63                63 

College Degrees              21               20                41 

Surgery ( Knee/Hip)           29/13             31/11              60/24 

 

 Twenty patients who enrolled and completed their surgery did not comply with 

all of the study requirements. Nine of these patients were assigned to view the ICBE 

program but did not view the program, one control group patient was mistakenly allowed 

to view the program, and ten patients did not return a completed survey.  The 

demographic information, personal characteristics, and clinical processes involved for the 

patients who did not complete the study were similar to those who completed the study.   
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Independent Sample Test 

A one-tailed t test was conducted to determine if the mean patient satisfaction 

score of the treatment group that viewed the ICBE program was greater than the mean 

score of the control group that did not view the program. The results are summarized in 

Table 9. Although the mean patient satisfaction score of the treatment group was slightly 

higher than the control group, the t test indicated that this difference was not statistically 

significant t(71) = 1.001, p = .16. 

Table 9 

T- test Results Summary 

Group Statistics 

 Treatment 
or Control N Mean Std. Deviation 

Std. Error 
Mean 

Total Score Treatment 42 48.76 6.393 .986 

Control 42 46.98 9.628 1.486 

 

Independent Samples Test 
  Levene's Test 

of Variances 

  

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference   

Total Score Equal variances 
assumed 

4.124 .046 1.001 82 .320 1.786 1.783 

Equal variances 
not assumed 

  
1.001 71.267 .320 1.786 1.783 
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The sample size target for the one-tailed t test using G POWER software was 102 

patients based on an alpha level of .05, a medium anticipated effect size of .5, and power 

of .8. However, the survey scores for the treatment and control groups were very high 

indicating a potential ceiling effect with the data.  Regression, t test, and chi-square 

analyses were performed after 84 surveys were received and theses analyses strongly 

supported the existence of the ceiling effect. The results from these tests are reported in 

this section and all of the tests resulted in highly insignificant p values. The ceiling effect 

made it highly unlikely that the treatment (ICBE program) would result in any 

statistically significant or practically important impact. Based on these analyses it was 

decided that further data collection beyond 84 surveys would provide no additional 

contribution to the research. The 84 surveys were sufficient to meet the sample size 

requirements of the regression and chi-square analyses (See Method Section). 

Regression – Entire Sample 

 A hierarchical regression analysis was conducted to analyze the impact that 

patient age, education level, and use of the ICBE program had on patient satisfaction. The 

objective of this analysis was to determine the extent to which age and education level 

were associated with patient satisfaction and then to remove any variance associated with 

these variables in order to better understand the impact of the ICBE program on patient 

satisfaction.  The data were analyzed using hierarchical multiple regression to assess the 

predictive value of each of the three predictor variables as well as the overall efficacy of 

the regression model. The individual predictor variables, Age (R2 = .005), College 

Degree (R2 = .003), and Use of the Emmi program (R2 = .011) and the combined model 
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(R2 = .019) did not provide any meaningful predictive value related to patient 

satisfaction. In addition, the results for each variable and the combined model were not 

significant (F3, 80 = .526, p = .666). The summary of the regression analysis results is 

presented in Table 10. A more comprehensive presentation of the analysis and results is 

included in Appendix D.  

Table 10 

Regression Analysis – Entire Sample  

________________________________________________________________________ 

Descriptive Statistics 
 Mean Std. Deviation N 

Total Score 47.87 8.173 84 

Age at Surgery 63.23 9.836 84 

College Degree .50 .503 84 

Treatment or Control .50 .503 84 

 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

Change Statistics 

R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .072a .005 -.007 8.201 .005 .433 1 82 .512 

2 .090b .008 -.016 8.239 .003 .232 1 81 .632 

3 .139c .019 -.017 8.243 .011 .917 1 80 .341 

a. Predictors: (Constant), Age at 
surgery 

      

b. Predictors: (Constant), Age at Surgery, College 
Degree 

     

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or 
Control 
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ANOVAd 

Model 
Sum of 
Squares df Mean Square F Sig. 

1 Regression 29.111 1 29.111 .433 .512a 

Residual 5514.448 82 67.249   

Total 5543.560 83    

2 Regression 44.833 2 22.417 .330 .720b 

Residual 5498.726 81 67.886   

Total 5543.560 83    

3 Regression 107.154 3 35.718 .526 .666c 

Residual 5436.406 80 67.955   

Total 5543.560 83    

a. Predictors: (Constant), Age at Surgery    

b. Predictors: (Constant), Age at Surgery, College Degree   

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or Control 

d. Dependent Variable: Total Score    

 

Supplemental Chi-Square and Regression Analysis 

Questions 9 – 12 of the survey instrument were structured to provide additional 

insights related to patients’ perception of: (a) the adequacy of the education process; (b) 

the technical capabilities of their surgeon and the hospital; and (c) the level of concern 

demonstrated by healthcare providers regarding patient wellbeing. These questions 

allowed patients to directly assess the education process and were expected to provide 

additional insights into how the education process might be associated with patient 

satisfaction. A chi-square test for independence was performed on the responses to each 

of the four questions to determine if there were any differences in score frequencies 
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between the treatment group patients who viewed the ICBE program and control group 

patients who did not view the program. There were no significant differences noted in the 

frequency of responses between the groups for the questions: Question 9, X   
2(3, N = 84) 

= 1.131, p = .770; Question 10, X  2(3, N = 84) = 2.699, p = .440; Question 11, X  2(N = 

84) = 3.390, p = .335; Question 12, X  
2(N = 84) = 4.015 p = .260. A summary of the chi-

square results are presented in Table 11. A more comprehensive presentation of the 

analysis and results is included in Appendix E.  

Table 11 

Chi-Square Analysis Based on Four Key Questions 

Chi-Square Tests – Question 9 
 

Value df 
Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 1.131a 3 .770 

Likelihood Ratio 1.518 3 .678 

Linear-by-Linear 
Association 

.424 1 .515 

N of Valid Cases 84   

a. 4 cells (50.0%) have expected count less than 5. The 
minimum expected count is .50. 

 
Chi-Square Tests -  Question 10 
 

Value df 
Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 2.699a 3 .440 

Likelihood Ratio 3.474 3 .324 

Linear-by-Linear 
Association 

.081 1 .775 
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N of Valid Cases 84   

a. 4 cells (50.0%) have expected count less than 5. The 
minimum expected count is 1.00. 

 

Chi-Square Tests – Question 11 
 

Value df 
Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 3.390a 3 .335 

Likelihood Ratio 4.189 3 .242 

Linear-by-Linear 
Association 

.029 1 .864 

N of Valid Cases 84   

a. 6 cells (75.0%) have expected count less than 5. The 
minimum expected count is 1.00. 

 
Chi-Square Tests – Question 12 
 

Value df 
Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 4.015a 3 .260 

Likelihood Ratio 5.220 3 .156 

Linear-by-Linear 
Association 

.557 1 .455 

N of Valid Cases 84   

a. 4 cells (50.0%) have expected count less than 5. The 
minimum expected count is 1.50. 
 

 A regression analysis was also performed on the responses to the four questions. 

Age and college degree were entered into the hierarchical regression model first to 

measure the variability in the responses related to each of these variables and then the 

treatment was added to the model to measure the additional variance resulting from use 

of the ICBE program. Consistent with other test results, the individual predictor 
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variables, Age (R2 = .007), College Degree (R2 = .001), and Use of the Emmi program 

(R2 = .003) and the combined model (R2 = .011) were not meaningful predictors of higher 

scores on the four questions. In addition, the results for each variable and the combined 

model were not significant (F3, 80 = .298, p = .827). The results indicated that patients 

were similarly satisfied with the education programs provided to the treatment and 

control groups and there was no difference between the groups in perception of caregiver 

technical capabilities or empathy. Table 12 provides a summary of the regression results. 

A more comprehensive presentation of the analysis and results is included in Appendix 

G.  

Table 12 

Regression Analysis Based on Four Key Questions 

Descriptive Statistics 
 Mean Std. Deviation N 

Total Score 14.51 2.529 84 

Age at Surgery 63.23 9.836 84 

College Degree .50 .503 84 

Treatment or Control .50 .503 84 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

Change Statistics 

R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .084a .007 -.005 2.536 .007 .585 1 82 .447 

2 .087b .008 -.017 2.551 .001 .042 1 81 .839 

3 .105c .011 -.026 2.562 .003 .280 1 80 .598 

a. Predictors: (Constant), Age at Surgery       
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b. Predictors: (Constant), Age at Surgery, College 
Degree 

     

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or 
Control 

   

 

 
ANOVAd 

Model 
Sum of 
Squares df Mean Square F Sig. 

1 Regression 3.758 1 3.758 .585 .447a 

Residual 527.230 82 6.430   

Total 530.988 83    

2 Regression 4.028 2 2.014 .310 .735b 

Residual 526.960 81 6.506   

Total 530.988 83    

3 Regression 5.866 3 1.955 .298 .827c 

Residual 525.123 80 6.564   

Total 530.988 83    

a. Predictors: (Constant), Age at Surgery    

b. Predictors: (Constant), Age at Surgery, College Degree   

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or Control 

d. Dependent Variable: Total Score    

________________________________________________________________________ 
 

Discussion 
 

 The t test, regression analyses, and the chi-square test did not support that the use 

of the ICBE program increased levels of patient satisfaction. Although the mean patient 

satisfaction score for the treatment group that viewed the ICBE program was slightly 

higher than the control group mean this difference was not statistically significant. There 

were two factors that stood out as possible explanations for the lack of significant results. 
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First, the majority of patient scores on the patient satisfaction surveys were very high 

indicating a high level of satisfaction across the treatment and control groups. These high 

scores resulted in a ceiling effect relative to the level of patient satisfaction, and the 

treatment (ICBE program) had little chance of demonstrating a statistically significant or 

practically important effect. The chi-square analysis also supported the existence of the 

ceiling effect as scores were very similar for the treatment and control groups with both 

sets of score frequencies being heavily skewed towards the higher responses for the 

questions included in the analysis. 

 The second factor contributing to the lack of a significant result was the 

variability in the sample that was primarily driven by a small number of outlier scores in 

both the treatment and control groups. There were four patients in the control group and 

three in the treatment group with a total score on the patient satisfaction survey that was 

more than two standard deviations below the mean. These scores lowered the mean 

scores and increased the variability associated with the sample. Although it was not 

required or requested on the survey form, several of these low-scoring patients included 

commentary on their form explaining why they were so unsatisfied. Other low-scoring 

patients explained there dissatisfaction in follow-up telephone conversations. Two 

patients expressed concerns that were related to surgery complications but most patients 

noted dissatisfaction with either their physician relationship or the nursing care provided 

after the surgery.  

  Questions nine through twelve on the survey instrument asked patients to 

evaluate different aspects of the education process, the technical capabilities of their 
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surgeon and the Hospital, and the level of concern demonstrated by healthcare providers. 

The chi-square and regression analyses performed on the responses to these questions 

found no significant differences between the treatment and control groups. The results 

indicated that patients were very satisfied with the standard education process and the 

standard education process plus the ICBE program. The results provided additional 

evidence that it would have been difficult for any treatment including the use of an ICBE 

program to significantly improve the satisfaction scores associated with the education 

process.  

The literature review associated with this research (See Literature Review 

Chapter) examined studies that evaluated the impact of ICBE programs on knowledge, 

clinical, and economic-related outcomes. The results from the reviewed studies were not 

consistent, but an analysis of the outcomes, research protocols, and environments yielded 

important insights into the factors driving the inconsistent results and how they might be 

avoided in the future. These insights were used to develop a list of recommendations 

related to research structure and ICBE program use that could significantly mitigate 

inconsistent results for future users of ICBE programs and researchers studying the 

impact of ICBE programs. 

 Although the current research considered these recommendations the ceiling 

effect discussed previously made it virtually impossible for the ICBE program to show a 

positive impact. However, this lack of a significant result does not reduce the importance 

of the recommendations based on the literature review and the current research provided 



                                                                                                                                          74                                                                                                                             

additional insights into future research structure that will be discussed in the Conclusion 

Chapter of the report.  

The studies included in the literature review provided a foundation for the 

development of a “best practices” model related to ICBE program attributes, utilization 

protocols, and implementation procedures that could help drive standardization. It was 

evident from the studies included in the literature review that there was no 

standardization across these variables and it was highly probable that the lack of 

standardization contributed to the inconsistent results. Increased standardization based on 

a “best practices” model could significantly enhance the potential for consistent 

outcomes.  These best practices which are explained below were generally associated 

with positive outcomes or, when lacking, were noted as potential problems leading to 

disappointing results. However, it was also evident from the research that the presence or 

absence of any one of these best practices alone did not dictate outcomes. Outcomes are 

likely driven by the interaction of any number of these practices in relationship to the 

specific educational scenario and objectives. 

Best Practices 

Practice 1 - Program design should take full advantage of current technological and 

multimedia capabilities.  

 The majority of ICBE programs included in the review used varying types of 

multimedia features and integrated video, still pictures, audio, and in some cases 

animation to deliver their message to patients.  Advanced technological capabilities 

allowed for more powerful graphic presentations with seamless multimedia integration. 
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These capabilities when effectively deployed had the potential to engage patients and 

hold their interest. They allowed for the presentation of complex information across 

multiple formats which helped facilitate the needs of different learning styles and 

increased the potential for knowledge acquisition and retention.   

 Practice 2 - Programs should incorporate voice-over and script messaging written to 

accommodate low literacy levels and patients with visual deficits. 

Voice-overs were a common feature of the ICBE programs included in this 

review. The combination of audio and visual input increased the potential for 

comprehending what was often complex material, and this feature was particularly 

powerful for challenged learners when combined with a script that was written at or 

below an 8th grade reading level.  

Practice 3 - Program features and hardware design should allow for easy access and 

manipulation.  

Providing education to elderly patients or others that may have physical 

limitations is another significant and growing challenge for healthcare providers. This 

population has a higher concentration of learners that must overcome visual, auditory, 

memory, and ambulatory impediments to the learning process. A number of studies noted 

the importance of features such as touch screens, large font sizes, and simple and large 

icons that were intended to meet the needs of this patient segment. In addition, although 

concerns have been expressed about the elderly patient population being able to accept 

and effectively utilize computer-based learning technology, this population consistently 

expressed high levels of satisfaction related to ICBE program use.  
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Practice 4 - Patients should be allowed to view programs as many times as needed and in 

a learning environment that allows them to focus on program content.  

Repetition is a powerful learning strategy and may be particularly important when 

trying to convey complex medical information and terminology. ICBE programs may be 

repeated as often as the patient desires provided patients are allowed access to the 

programs. In the majority of studies reviewed, patients were provided one education 

session either with the ICBE program or the comparison education alternative.  It is 

challenging for patients to comprehend complex information in a single lesson and 

patients may be overwhelmed with the volume of information while trying to cope with 

the stress associated with their health status. A single viewing and limited access was 

noted in a number of studies as having a potential negative impact on outcomes and there 

is support that the length of exposure is related to positive outcomes.  ICBE programs 

allow the patient to review the material as often as necessary and at less stressful times to 

help facilitate comprehension. They also afford patients the opportunity to use knowledge 

gained from the program to have more meaningful and efficient discussions with their 

healthcare providers. 

Where and when the ICBE program was viewed may have also impacted the 

effectiveness of the learning process.  The environment should allow patients to focus on 

the program content, and locations that have the potential for significant distractions such 

as waiting rooms may negatively impact the learning process. In addition, the time of day 

when education was provided may have contributed to, or detracted from, the learning 

process. In one study the education sessions were conducted after a day of clinical testing 
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and the researchers noted that the patient’s level of fatigue may have negatively impacted 

the learning process.   

Practice 5 - Programs should be web-based  

Web-based programs are easily accessed and may be shared with others that may 

be involved with the patient’s care. Many disease states or the preparation process for a 

major surgery are best managed through education of the patient and others that may be 

involved in the care process including family members, friends, or guardians. Web access 

also allows patients to view programs in the comfort of their homes and makes it easier 

for patients to view the program as often as necessary.   

Web-based programs may also facilitate the administration of the education 

process for healthcare providers.  They allow for easier updating of material should 

clinical advances or other justifications require program modification. In one study 

included in the review, a significant change in clinical directives occurred during the 

study period. The web-based ICBE program was modified to allow access to the new 

directives, but the educational material used by the control group could not be modified 

within the study timeframe. More advanced web-based ICBE programs allow providers 

to confirm that the program was viewed by the patient, they allow patients the ability to 

ask questions through the program directly to their provider, and they have the capability 

to generate informed consent documentation. 

Practice 6 - Programs should incorporate questions and answers to reinforce important 

constructs and promote learner interaction 



                                                                                                                                          78                                                                                                                             

Many of the ICBE programs included in the studies provided questions and 

answers to both promote interaction and focus the patient on critical constructs. 

Questions and answers were embedded within lesson content or placed at the end of a 

lesson and allowed patients to test and reinforce their knowledge. Careful consideration 

should be given to both the content of the questions and how the questions will impact 

program continuity. Seamless integration with the program will reduce the potential that 

questions will disrupt the flow of the learning experience or become overly taxing to 

patients.  

Practice 7 - Programs should allow for user control over program sequence and depth of 

information provided. 

A number of ICBE programs attempted to engage the patient actively in the 

learning process by allowing for flexible program manipulation. Users could control the 

program sequence and the time spent on any program module. This flexibility allows 

patients to focus more time and energy on education constructs that might be more 

difficult and reduces the potential that they will lose interest with the program due to 

forced repetition of mastered material. 

Practice 8 - Healthcare providers must understand how ICBE programs will interact 

with existing educational and pre-intervention procedures and plan for a seamless 

integration process 

 Integration planning is critical in order to optimize the potential benefits of ICBE 

programs and mitigate disruption of current operations which could result in significant 

patient and staff frustration. Careful planning should determine if the ICBE program will 
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replace or complement existing processes, where the programs will be viewed, how 

patient access will be managed, and how utilization of the ICBE program will impact 

staff time and office operations. The breath of content of the ICBE program and the 

degree of risk involved with the healthcare intervention should be considered in this 

planning process. Education involving low risk procedures or repetitive behavior-related 

counseling is an example where ICBE programs may be a highly effective stand-alone 

form of education. In other situations involving high risk interventions, ICBE programs 

may only be appropriate as supplements to other forms of education. Inadequate planning 

will likely reduce the effectiveness of the ICBE programs, add unnecessary cost, and 

reduce the efficiency of the educational process. 

Incorporating these “best practices” into the design and implementation of ICBE 

programs should significantly increase the potential for consistent, positive outcomes. 

Consistent positive results and a clearer understanding of how to integrate the programs 

into current education processes should lead to broader and more effective utilization by 

healthcare providers. 

A final inconsistency in the reviewed studies is worth pointing out to future 

researchers and users of research.  There were significant differences in the form, 

quantity, and quality of the education provided to control groups. There was wide 

variation in the print material provided; the length of time spent with personal educators; 

and whether the instructions were provided by a doctor, nurse, or other healthcare 

professional. These differences make it difficult and potentially misleading to make 
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comparisons of results or effect sizes across studies without careful analysis and 

documentation of the programs delivered to comparison groups.  
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CONCLUSION 

Healthcare providers are required to convey the information necessary for patients 

to make informed decisions prior to any significant intervention. It has become 

increasingly difficult for providers to meet this requirement as financial pressures have 

limited the resources available for education purposes and the patient population has 

continued to grow in diversity. The use of ICBE programs may offer a solution that will 

assist providers in delivering critical information in a cost effective manner. Prior 

research provided evidence that ICBE programs promote knowledge gains but results 

related to improved clinical and economic outcomes have not been consistent. The first 

section of the Literature Review Chapter documented this research and provided the basis 

for analyzing factors that may have been responsible for the inconsistent outcomes.  This 

analysis was used to structure the current research to reduce the potential for inconsistent 

outcomes and increase the ability to generalize study results. 

In addition to the potential constraints on education programs, financial pressures 

have resulted in a continuous stream of cost reductions across most facets of healthcare 

provider operations.  Patient advocacy groups and regulatory agencies have expressed 

concerns that these cost cutting measures may have negatively impacted the patient 

experience and resulted in lower levels of patient satisfaction. Patient satisfaction has 

been linked to numerous clinical and economic outcomes and it is critical that providers 

fully understand the consequences associated with cost cutting decisions. The second 

section of the Literature Review Chapter reported on studies that examined the economic 

impact associated with patient satisfaction. These studies provided evidence that the 
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economic consequences related to patient satisfaction are significant, and providers 

should be cognizant of these implications in their decision-making processes.  

Ineffective patient education results in patients making decisions without 

adequate knowledge which could increase anxiety and frustration and reduce patient 

satisfaction with the healthcare experience.  ICBE programs have the potential to enhance 

the education process, and the current study examined the impact of ICBE program use 

on patient satisfaction.  Contrary to expectations, the study results did not demonstrate a 

relationship between ICBE program use and patient satisfaction. The satisfaction levels 

of the patients included in the study were very high across the treatment and control 

groups. The high levels of satisfaction created a considerable ceiling effect making it 

virtually impossible for the use of the ICBE program to demonstrate a statistically 

significant or practically important improvement to patient satisfaction. 

 Although the study results did not support a relationship between ICBE program 

use and patient satisfaction, an analysis of the research and information obtained from the 

literature reviews provided valuable additions to the literature that may be beneficial to 

future researchers and users of ICBE programs.  A best practices model was developed 

based on this research that is described in detail in the Results and Discussion Chapter. 

These best practices should assist users of ICBE programs in maximizing the benefits 

these programs can provide and help future researchers to obtain more consistent and 

comparable results across studies. 

 In addition to the best practices, the current research provided further insights 

that may be used by researchers who wish to conduct similar studies related to ICBE 
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program use and patient satisfaction. If possible, researchers should evaluate the patient 

population prior to starting the research by examining existing patient satisfaction data or 

providing a pre-test to ascertain patient satisfaction levels. This process should disclose 

any pre-existing ceiling effects and allow for the selection of an alternative patient 

population or a restructuring of the research that takes the ceiling effect into account. One 

alternative structure that is being discussed as a follow-up study to the current research 

involves changing the education process provided to the treatment group in a manner that 

more effectively utilizes the ICBE program. Instead of adding the ICBE program to the 

existing patient education process the ICBE program would be deployed in a manner that 

reduces staff or other Hospital resources to provide patient education. The reduction in 

cost could be objectively measured, and the patient satisfaction sores could be compared 

to the baseline scores established in the current research or to scores from a control group 

that continued to receive the standard education.  

The research structure described in the previous paragraph could provide stronger 

support for ICBE program use but hospitals with no previous experience with the 

programs will be reluctant to change their education processes until they have 

successfully used the programs for some time or until research accumulates more 

extensive and consistent evidence. This evidence should provide improved direction to 

healthcare providers related to ICBE program use and integration into existing education 

processes and promote the confidence needed for providers to rely on the programs to 

proficiently deliver necessary information to patients. The recommended practices and 
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analysis provided in this report should assist with the development of this broader and 

more consistent research base. 
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APPENDIX A - SUBJECT INFORMATION AND CONSENT DOCUMENT 
 

TITLE: The impact of education format on patients’ 
perception of their healthcare experience 

 
PRINCIPAL INVESTIGATOR: Martin Fox 
 
SPONSOR:    Emmi Solutions, LLC 
 
 
INTRODUCTION 

You are being invited to participate in a study that will evaluate the impact of 
different forms of education on your overall healthcare experience. Healthcare providers 
are required to adequately educate and inform patients related to the process involved 
with their surgery, including any alternatives and associated risks. This education process 
assists patients in making more informed decisions regarding their surgery and also 
provides patients with a better sense of what to expect before, during, and after the 
procedure. The Orthopedic Department and the Hospital want to provide the best 
education experience possible for patients and your participation in this study will help us 
to evaluate and make decisions regarding what education formats provide the best 
experience for our patients.  

 
PROCEDURES 

The same information and education-related materials will be provided to all 
patients who volunteer to participate in the research study, but the format in which the 
education is provided will vary based on a random assignment process. Patients will be 
randomly assigned to either a group that will use a computer program or a group that will 
not use the program. Patients in both groups will be subject to the same enrollment and 
education processes currently provided with the only difference between the groups being 
the exposure to the program. 

 Patients selected to view the program will receive instructions on accessing the 
program from the Orthopedic Department Educator. If you are selected to view the 
program and do not have access to a computer with internet capability, the Orthopedic 
Department will arrange for you to access the program using a Department computer. 
The instruction sheet for the computer program will also include an 800 number support 
line that you may call should you encounter any difficulties accessing or using the 
program from other locations. The program will record the number of times you have 
completed the program. The computer program is produced by Emmi Solutions, LLC. 
Emmi Solutions is providing the program to the Hospital at no cost during the research 
and for two years following the completion of the research. In addition, Emmi Solutions 
is providing the funding necessary to pay the patient stipends discussed below.   

When you are discharged from the Hospital you will be given a short survey form 
and a self-addressed, stamped return envelope. Complete the survey form and mail it 
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directly to the primary researcher within one week of discharge. A $25 patient stipend 
will be mailed to patients directly by the researcher upon receipt of the completed survey. 
 
POTENTIAL RISKS AND DISCOMFORTS 
There are no risks or discomforts associated with your involvement in this research. 
 
POSSIBLE BENEFITS 
The research will help us determine the best format for providing education to our 
patients to help ensure that all patients have the knowledge they need to be adequately 
prepared for their surgery and hospital experience. 
 
ALTERNATIVE TREATMENTS 
Patient education is often provided through a combination of printed materials and 
discussion with your Doctor or other healthcare professionals. For this research, all 
participants will be provided the same standard education materials and discussion 
processes but approximately 50% of the patients will also be randomly selected to review 
the computer program. 
 
COST AND COMPENSATION 
There will no cost to you for participation in the research.  All participants completing the 
research study requirements will receive a $25 stipend at the completion of the research. This 
includes patients that were selected to view the computer program and patients that were not 
selected to view the program 
 
VOLUNTARY PARTICIPATION 
Participation in this research is voluntary.  There is no penalty if you decide not to 
participate.   
 
CONFIDENTIALITY 
Individual patient responses will only be reviewed by the primary researcher and will not 
be disclosed to the Hospital, Emmi Solutions, LLC, or other third parties.  In the case of 
any report or publication from this research, the identity of recipients will not be 
disclosed and all information will be reported in aggregate. Representatives of regulatory 
agencies (including the University of Arizona Human Subjects Protection Program) may 
access your records to ensure quality of data and study conduct. All consent documents 
will be stored, and all data analysis will be conducted, at the University of Arizona. 
 
QUESTIONS 
Questions are encouraged.  If there are any questions about this research or the Emmi 
program, please contact: Martin Fox. (520)760-4518.  Questions about the rights of 
research subjects may be addressed to the Chairman of the Institutional Review Boards at 
Chicago Institute of Neurosurgery and Neuroresearch at (773) 250-0500.   
In addition, if you have questions concerning your rights as a research participant, or 
questions, complaints, or concerns about the research and cannot reach the Principal 
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Investigator, or want to talk to someone other than the Investigator, you may call the 
University of Arizona Human Subjects Protection Program office at (520) 626-6721.  (If 
out of state use the toll-free number 1-866-278-1455.) If you would like to contact the 
Human Subjects Protection Program via the web, please visit the following website 
http://www.irb.arizona.edu/contact/ 
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Surgery type: ______________     Patient Number:  __ 
 
PATIENT INFORMATION 
 
Name: _________________________________________________________ 
 
Mailing address: ________________________________________________ 
 
                               ________________________________________________ 
 
                               ________________________________________________ 
 
Email address:     ________________________________________________ 
 
Telephone number: ______________________________________________ 
 
Date of Birth (mm/dd/yyyy): ____/ ____ /_______ 
 
Sex:  Female ____      Male ____ 
 
High School Graduate? Yes ____ No____           College Graduate?  Yes ____ No ____ 
 
Surgeon: _________________________________________________________ 
 
Surgery date: _____________________________________________________ 
 
 
By signing below, you are consenting to participate in the research. 
 
 
 
______________________________________________________________________________ 
Signature of Subject        Date 
 
 
 
 
Witness Signature 
I observed the signing of this consent document.                 Date 
 
 
________________________________________________________________________ 
Signature of Individual Obtaining Consent                                                     Date 
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APPENDIX B - INSTITUTIONAL REVIEW BOARDS’ APPROVALS 
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APPENDIX C – PATIENT SATISFACTION SURVEY INSTRUMENT 

 
 

The Neurologic and Orthopedic Hospital of Chicago 
Research-related Survey Form 

 
 
 

Your name: ____________________________________________________ 
 

 
 

SURVEY INSTRUCTIONS  
 

 * You should only complete this survey if you recently underwent total knee or 
total hip replacement surgery at the Neurologic and Orthopedic Hospital of 
Chicago and you volunteered to participate in the research project evaluating 
the Orthopedic Department’s education program.  

  
* All responses provided on this form will remain anonymous. Any reporting of 
the results of the research study will be based on aggregated scores of all 
participants. 

  
 * Answer each of the 12 questions by placing an X in the box to the left of your 

answer.  
 
 * The questions in this survey relate to the care you received related to your total 

knee or hip replacement surgery including pre-surgical consultation and testing, 
your surgery, and your stay at the Hospital following your surgery.  

 
 *  Please return the survey within one week of your hospital discharge using the 

stamped, addressed envelope provided. 
 
 *  Your $25 stipend will be processed upon receipt of the completed (all questions 

must be answered) survey form. 
 
 *  Please call Martin Fox at (520) 760-4518 should you have any questions. 
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1. How often did nurses treat you with courtesy and respect?  

Never Sometimes Usually Always
 

 

2. How often did nurses listen carefully to you?  

Never Sometimes Usually Always
 

 

3. How often did nurses explain things in a way you could understand? 

Never Sometimes Usually Always
 

 

4. How often did doctors treat you with courtesy and respect?  

Never Sometimes Usually Always
 

 

5. How often did doctors listen carefully to you?  

Never Sometimes Usually Always
 

 

6. How often did doctors explain things in a way you could understand?  

Never Sometimes Usually Always
 

 

7. Using any number from 0 to 10, where 0 is the worst hospital possible and 10 is 
the best hospital possible, what number would you use to rate this hospital and your 
care-givers? 

0
 

1 2 3 4 5 6 7 8 9 10
 

 

8. Would you recommend this hospital to your friends and family?  

Never Sometimes Usually Always
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 9. I believe that the patient education provided by my surgeon, nurses, and other 
medical staff, including discussions, written material, and programs adequately 
prepared me for my surgery and hospital experience. 

Never Sometimes Usually Always
 

 
10. I believe that the patient education provided by my surgeon, nurses, and other 
medical staff, including discussions, written material, and programs adequately 
informed me about the recovery process following my surgery. 

Never Sometimes Usually Always
 

 
11. I believe that my surgeon and the Hospital are leaders in healthcare innovation 
and are well schooled in the latest advancements in total knee and hip replacement 
surgery.  

Never Sometimes Usually Always
 

 
12. I believe that my surgeon and the Hospital are truly concerned about my well 
being and that I make the best personal decision regarding my healthcare choices. 

Never Sometimes Usually Always
 

 
 
 
 

THANK YOU FOR COMPLETING THE SURVEY! 
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APPENDIX D – REGRESSION ANALYSIS AND RESULTS BASED ON ENTIRE 
SAMPLE 

 

Descriptive Statistics 

 Mean Std. Deviation N 

Total Score 47.87 8.173 84 

Age at Surgery 63.23 9.836 84 

College Degree .50 .503 84 

Treatment or Control .50 .503 84 

 

Correlations 

  

Total Score Age at Surgery 

College 

Degree 

Treatment or 

Control 

Pearson Correlation Total Score 1.000 -.072 .054 .110 

Age at Surgery -.072 1.000 -.013 -.021 

College Degree .054 -.013 1.000 .048 

Treatment or Control .110 -.021 .048 1.000 

Sig. (1-tailed) Total Score . .256 .312 .160 

Age at Surgery .256 . .452 .426 

College Degree .312 .452 . .334 

Treatment or Control .160 .426 .334 . 

N Total Score 84 84 84 84 

Age at Surgery 84 84 84 84 

College Degree 84 84 84 84 

Treatment or Control 84 84 84 84 

 

Variables Entered/Removedb 
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Model Variables Entered 

Variables 

Removed Method 

1 Age at Surgerya . Enter 

2 College Degreea . Enter 

3 Treatment or 

Controla 
. Enter 

a. All requested variables entered.  

b. Dependent Variable: Total Score  

 

 

Model Summary 

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 Sig. F Change 

1 .072a .005 -.007 8.201 .005 .433 1 82 .512 

2 .090b .008 -.016 8.239 .003 .232 1 81 .632 

3 .139c .019 -.017 8.243 .011 .917 1 80 .341 

a. Predictors: (Constant), Age at 

Surgery 

      

b. Predictors: (Constant), Age at Surgery, College 

Degree 

     

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or 

Control 

   

 

ANOVAd 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 29.111 1 29.111 .433 .512a 

Residual 5514.448 82 67.249   

Total 5543.560 83    

2 Regression 44.833 2 22.417 .330 .720b 

Residual 5498.726 81 67.886   
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Total 5543.560 83    

3 Regression 107.154 3 35.718 .526 .666c 

Residual 5436.406 80 67.955   

Total 5543.560 83    

a. Predictors: (Constant), Age at Surgery    

b. Predictors: (Constant), Age at Surgery, College Degree   

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or Control 

d. Dependent Variable: Total Score    

 

 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Correlations 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Zero-

order Partial Part Tolerance VIF 

1 (Constant) 51.676 5.855  8.827 .000      

Age at Surgery -.060 .092 -.072 -.658 .512 -.072 -.072 -.072 1.000 1.000 

2 (Constant) 51.206 5.963  8.588 .000      

Age at Surgery -.060 .092 -.072 -.648 .519 -.072 -.072 -.072 1.000 1.000 

College Degree .865 1.798 .053 .481 .632 .054 .053 .053 1.000 1.000 

3 (Constant) 50.272 6.045  8.316 .000      

Age at Surgery -.058 .092 -.070 -.629 .531 -.072 -.070 -.070 .999 1.001 

College Degree .784 1.801 .048 .435 .665 .054 .049 .048 .998 1.002 

Treat  or Control 1.725 1.801 .106 .958 .341 .110 .106 .106 .997 1.003 

a. Dependent Variable: Total 

Score 
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Excluded Variablesc 

Model Beta In t Sig. 

Partial 

Correlation 

Collinearity Statistics 

Tolerance VIF 

Minimum 

Tolerance 

1 College Degree .053a .481 .632 .053 1.000 1.000 1.000 

Treatment or Control .108a .984 .328 .109 1.000 1.000 1.000 

2 Treatment or Control .106b .958 .341 .106 .997 1.003 .997 

a. Predictors in the Model: (Constant), Age at Surgery     

b. Predictors in the Model: (Constant), Age at Surgery, College 

Degree 

   

c. Dependent Variable: Total Score       

 

 

Collinearity Diagnosticsa 

Model Dimension Eigenvalue Condition Index 

Variance Proportions 

(Constant) 

Age at 

Surgery 

College 

Degree 

Treatment or 

Control 

1 1 1.988 1.000 .01 .01   

2 .012 13.010 .99 .99   

2 1 2.603 1.000 .00 .00 .05  

2 .385 2.600 .01 .01 .94  

3 .012 14.949 .99 .99 .01  

3 1 3.179 1.000 .00 .00 .03 .03 

2 .476 2.584 .00 .00 .52 .53 

3 .333 3.089 .01 .02 .44 .43 

4 .012 16.593 .99 .98 .01 .01 

a. Dependent Variable: Total Score     
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APPENDIX E - CHI-SQUARE ANALYSIS AND RESULTS BASED ON FOUR KEY 

QUESTIONS 

Crosstabs 
Case Processing Summary 

 Cases 

 Valid Missing Total 

 N Percent N Percent N Percent 

Treatment or Control * 

Question 9 
84 100.0% 0 .0% 84 100.0% 

Treatment or Control * 

Question 10 
84 100.0% 0 .0% 84 100.0% 

Treatment or Control * 

Question 11 
84 100.0% 0 .0% 84 100.0% 

Treatment or Control * 

Question 12 
84 100.0% 0 .0% 84 100.0% 

 
Treatment or Control * Question 9 

 

Crosstab 

Count       

  Question 9 

  1 2 3 4 Total 

Treatment or Control Control 1 3 8 30 42 

Treatment 0 3 7 32 42 

Total 1 6 15 62 84 
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Chi-Square Tests 

 

Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 1.131a 3 .770 

Likelihood Ratio 1.518 3 .678 

Linear-by-Linear Association .424 1 .515 

N of Valid Cases 84   

a. 4 cells (50.0%) have expected count less than 5. The minimum expected 

count is .50. 

 
Treatment or Control * Question 10 

 

Crosstab 

Count       

  Question 10 

  1 2 3 4 Total 

Treatment or Control Control 2 4 11 25 42 

Treatment 0 4 15 23 42 

Total 2 8 26 48 84 

 

 

Chi-Square Tests 

 

Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 2.699a 3 .440 

Likelihood Ratio 3.474 3 .324 

Linear-by-Linear Association .081 1 .775 

N of Valid Cases 84   

a. 4 cells (50.0%) have expected count less than 5. The minimum expected 

count is 1.00. 
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Treatment or Control * Question 11 

 

Crosstab 

Count       

  Question 11 

  1 2 3 4 Total 

Treatment or Control Control 2 1 3 36 42 

Treatment 0 2 6 34 42 

Total 2 3 9 70 84 

 

Chi-Square Tests 

 

Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 3.390a 3 .335 

Likelihood Ratio 4.189 3 .242 

Linear-by-Linear Association .029 1 .864 

N of Valid Cases 84   

a. 6 cells (75.0%) have expected count less than 5. The minimum expected 

count is 1.00. 

 
Treatment or Control * Question 12 

 

Crosstab 

Count       

  Question 12 

  1 2 3 4 Total 
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Treatment or Control Control 3 1 5 33 42 

Treatment 0 3 5 34 42 

Total 3 4 10 67 84 

 

 

 

 

Chi-Square Tests 

 

Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 4.015a 3 .260 

Likelihood Ratio 5.220 3 .156 

Linear-by-Linear Association .557 1 .455 

N of Valid Cases 84   

a. 4 cells (50.0%) have expected count less than 5. The minimum expected 

count is 1.50. 
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APPENDIX G – REGRESSION ANALYSIS AND RESULTS BASED ON FOUR KEY 
QUESTIONS 

 

Descriptive Statistics 

 Mean Std. Deviation N 

Total Score 14.51 2.529 84 

Age at Surgery 63.23 9.836 84 

College Degree .50 .503 84 

Treatment or Control .50 .503 84 

 

Correlations 

  

Total Score 

Age at 

Surgery 

College 

Degree 

Treatment or 

Control 

Pearson Correlation Total Score 1.000 -.084 .024 .062 

Age at Surgery -.084 1.000 -.013 -.021 

College Degree .024 -.013 1.000 .048 

Treatment or Control .062 -.021 .048 1.000 

Sig. (1-tailed) Total Score . .223 .415 .289 

Age at Surgery .223 . .452 .426 

College Degree .415 .452 . .334 

Treatment or Control .289 .426 .334 . 

N Total Score 84 84 84 84 

Age at Surgery 84 84 84 84 

College Degree 84 84 84 84 

Treatment or Control 84 84 84 84 

 

Variables Entered/Removedb 

Model Variables Entered 

Variables 

Removed Method 

1 Age at Surgerya . Enter 

2 College Degreea . Enter 
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3 Treatment or 

Controla 
. Enter 

a. All requested variables entered.  

b. Dependent Variable: Total Score  

 

 

Model Summary 

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 .084a .007 -.005 2.536 .007 .585 1 82 .447 

2 .087b .008 -.017 2.551 .001 .042 1 81 .839 

3 .105c .011 -.026 2.562 .003 .280 1 80 .598 

a. Predictors: (Constant), Age at 

Surgery 

      

b. Predictors: (Constant), Age at Surgery, College 

Degree 

     

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or Control    

 

 

ANOVAd 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3.758 1 3.758 .585 .447a 

Residual 527.230 82 6.430   

Total 530.988 83    

2 Regression 4.028 2 2.014 .310 .735b 

Residual 526.960 81 6.506   

Total 530.988 83    

3 Regression 5.866 3 1.955 .298 .827c 

Residual 525.123 80 6.564   

Total 530.988 83    
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a. Predictors: (Constant), Age at Surgery    

b. Predictors: (Constant), Age at Surgery, College Degree   

c. Predictors: (Constant), Age at Surgery, College Degree, Treatment or Control 

d. Dependent Variable: Total Score    

 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Correlations 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Zero-

order Partial Part Tolerance VIF 

1 (Constant) 15.880 1.810  8.772 .000      

Age at Surgery -.022 .028 -.084 -.765 .447 -.084 -.084 -.084 1.000 1.000 

2 (Constant) 15.818 1.846  8.569 .000      

Age at Surgery -.022 .028 -.084 -.757 .451 -.084 -.084 -.084 1.000 1.000 

College Degree .113 .557 .023 .204 .839 .024 .023 .023 1.000 1.000 

3 (Constant) 15.658 1.879  8.334 .000      

Age at Surgery -.021 .029 -.083 -.743 .460 -.084 -.083 -.083 .999 1.001 

College Degree .099 .560 .020 .178 .860 .024 .020 .020 .998 1.002 

Treat or Control .296 .560 .059 .529 .598 .062 .059 .059 .997 1.003 

a. Dependent Variable: Total 

Score 
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Excluded Variablesc 

Model Beta In t Sig. 

Partial 

Correlation 

Collinearity Statistics 

Tolerance VIF 

Minimum 

Tolerance 

1 College Degree .023a .204 .839 .023 1.000 1.000 1.000 

Treatment or Control .060a .541 .590 .060 1.000 1.000 1.000 

2 Treatment or Control .059b .529 .598 .059 .997 1.003 .997 

a. Predictors in the Model: (Constant), Age at Surgery     

b. Predictors in the Model: (Constant), Age at Surgery, College Degree    

c. Dependent Variable: Total Score       

 

 

Collinearity Diagnosticsa 

Model Dimension Eigenvalue 

Condition 

Index 

Variance Proportions 

(Constant) 

Age at 

Surgery 

College 

Degree 

Treatment or 

Control 

1 1 1.988 1.000 .01 .01   

2 .012 13.010 .99 .99   

2 1 2.603 1.000 .00 .00 .05  

2 .385 2.600 .01 .01 .94  

3 .012 14.949 .99 .99 .01  

3 1 3.179 1.000 .00 .00 .03 .03 

2 .476 2.584 .00 .00 .52 .53 

3 .333 3.089 .01 .02 .44 .43 

4 .012 16.593 .99 .98 .01 .01 

a. Dependent Variable: Total Score     
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