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I. Overview 

Background 

When technologies are used directly by the consumer or patient themselves for 

the improvement of their personal care, they are considered consumer health information 

technology (HIT).  They are computer-based systems designed for providing information 

to assist with improving health and wellness.    

The concept of improving health quality through consumer engagement is 

motivated by the growing cost of healthcare and allowing consumers to determine and 

control the optimal care path for their individual needs.    For consumers to utilize and 

engage with HIT, they must accept the design of the system.  In this dissertation I 

hypothesize that a healthcare system designed to meet consumer’s needs, through 

reduced effort in accessing information, results in improved satisfaction.  The healthcare 

system is an insurance call center that consumers use to find providers, understand 

payment for procedures, and get treatment decision support.  It receives over 350,000 

contacts per month and supports over 10 million consumers. 

Framework and Approach 

In this dissertation I utilized informatics-driven data acquisition to answer a line of 

scientific inquiry regarding the design and use of the health information system.  For the 

consideration of the committee I present a conceptual framework that guided the analysis 

and creation of an improved way to relay healthcare access and payment information: 

Approach to Consumer Information System Analysis and Design (Figure 1.1).   

Figure 1.1. Approach to Consumer Information System Analysis and Design.   
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This dissertation is organized in accordance with the framework above, with 

scientific papers acting as chapters.  Chapter 2 consists of a literature review on consumer 

acceptance and engagement with HIT.  It summarizes findings from journal articles and 

provides a background on the types of information and systems typically used for 

accessing healthcare.   Chapter 3 studies the call center system to determine how 

consumer factors contribute to the usability of the system.  There are three specific aims 

in this portion of the study: 1) Explore how diagnosis contributes to a consumer’s 

understanding of how to access treatment; based on how often they need to contact a 

healthcare organization with questions, 2) Investigate if diagnosis affects a consumer’s 

ability to pay for treatment using denied medical insurance claims and visits to providers 

where payment is not covered, and 3) Develop an algorithm to measure the overall effort 

of accessing care.  In Chapter 4, the information system is redesigned and measured to 

determine if consumer engagement and satisfaction improved.  It aims to find if 

consumers are more satisfied when using systems designed to reduce effort; higher 

satisfaction with a system shows a higher preference to accept and use a system.   

 

Utilize Factors to Improve Design and Test

Create system to meet the consumer requirements and measure their satisfaction 

Determine Factors Important to System Design

Study system data  to find significant consumer attributes that result in high effort 

Literature Review of Engagement Barriers

Understand typical obstacles consumers encounter when using HIT
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II. A Review of Overcoming Barriers to Engaging Consumers in the 

Use of Healthcare Information Technology 

Abstract 

As healthcare costs continue to grow in the United States, one method proposed to 

help reduce them is through consumer engagement.  By enabling consumers to be 

proactive and prevent health issues, managing their treatments effectively when 

diagnosed, and providing means of self-care during recovery, less costs are incurred by 

providers and the healthcare system overall.  Using consumer health information 

technology makes it easier for consumers to be engaged in managing their own health. 

The purpose of this review is to determine why consumers may not be adopting, 

or engaging in, the use of health information technology to successfully improve or 

maintain their health status.  Issues to engagement will be discussed as well as the 

methodologies used to measure and improve consumer engagement. 

A literature search was completed to find articles related to consumer engagement 

in the use of health information technology.  Journals and other publications were 

searched using key words.  The literature found was then categorized based on a patient 

engagement framework defined by the National eHealth Collaborative.  The barriers to 

engagement, issues with types of technology, and problems in study methodology were 

then synthesized for understanding consumer engagement. 

The Patient Engagement Framework consists of five levels of patient engagement.  

Advancement through the levels includes increasing the amount of engagement through 
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the use of health information technology.  Therefore, these levels are used to measure the 

engagement and synthesize the literature to understand what barriers exist, as well as 

when, why, and how obstacles may occur as healthcare organizations attempt to include 

consumers in care.  The issues are then categorized based on themes of barriers found 

throughout the review.   Frequencies of the mention of these types of obstacles are then 

compared to determine the major issues of consumer engagement in health information 

technology. 

The results of the review showed the major barriers related to engaging 

consumers in the use of health information technology.  These include privacy, 

education, cost, literacy, accuracy of information, trust, meeting consumer needs, 

measures, integration, and policy.  The most prevalent of these issues is that health 

information technology is often times not designed with accurate and detailed user 

requirements in mind.  Issues of the methodologies used to show how consumer health 

information technology is consumed relate to studies that are not aligned with the original 

purpose of the experiment.  Sample populations are often not representative of the actual 

population in question.  Conclusions of some studies do not match intent due to definition 

and measurement issues of the design. 

Additional work and research is needed to ensure that the design of consumer health 

information technology meets the consumer’s needs.  Improved designs and methods of 

achieving these designs will create technology that consumers find to add value to 

managing their health.  If the consumers find value in the technology, they will be more 

likely to engage and adopt it for additional use.   
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Introduction 

Concept Overview 

The use of technology to improve the healthcare system in the United States is a 

topic that is widely discussed.  Integrated systems, real time information, cost-effective 

services, efficiency, patient safety, and innovative treatments are examples of topics that 

are widely examined.  Users interacting with these technologies include clinics, hospitals, 

physicians, health plans, and other healthcare providers.  When technologies are used 

directly by the consumer or patient themselves for the improvement of their personal 

care, they are considered consumer HIT and can be defined as “computer-based systems 

that are designed to facilitate information access and exchange, enhance decision making, 

provide social and emotional support, and help behavior changes that promote health and 

well-being” (Calvin & Karsh, 2009).  

The concept of improving health quality through consumer engagement is 

motivated by the growing cost of healthcare.  One way of decreasing costs is to 

proactively keep people healthy through awareness, monitoring, and enabling control of 

their own care.  If medical care is required, another target is to decrease the 

organizational cost of providers by decreasing inpatient days, lowering the use of 

emergency treatments, and making visits more efficient.  These activities all require 

consumer involvement because the consumer is now caring for themselves at home 

(preventative care and post discharge), making the decision of the best quality care to 

seek, and understanding alternatives for lower cost diagnosis and treatment.  To ensure 

that the communication of information and health outcomes are successful, the consumer 

must be engaged in using the technologies correctly.  The terms consumer and patient are 
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not consistently used throughout the literature.  Some define “patient” as an individual 

when they are interacting directly with health care providers, while “consumers” is used 

to describe a person who is making decisions about obtaining health care (Connelly, 

Faber, Rogers, Siek, Toscos, 2006; Healthcare Information and Management Systems 

Society [HIMSS], 2014; Moen &Brennan, 2005; U.S. Department Health and Human 

Services, 2013).  Even though this is a logical way to differentiate the two names, the 

terms consumer and patient will be used interchangeably in this review since it varies 

throughout the literature.   

Purpose of Review 

The National eHealth Collaborative (NeHC) is a partnership between the Office 

of the National Coordinator for Health IT and the American Health Information 

Community of the U.S. Department of Health and Human Services.  The purpose of 

NeHc is to “enable secure and interoperable nationwide health information exchange to 

advance health and improve health care” (HIMSS, 2014). In 2012, NeHC developed a 

patient engagement framework to guide healthcare providers and organizations in 

establishing and implementing consumer engagement strategies through the use of 

eHealth tools and resources.  The framework was created through a collaborative 

consortium of over 150 consumer healthcare experts, with the purpose of assisting 

healthcare organizations in all stages of patient engagement strategy implementation 

(HIMSS, 2014).   The framework consists of levels of engagement and aligns with the 

meaningful use stages of HIT enacted through the HIT for Economic and Clinical Health 

(HITECH) Act of 2009 (U.S. Department Health and Human Services, 2013).  The 

framework provides a way to view how engaged a person should be for each level.  
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Another framework that was developed through a literature review to measure patient 

engagement is the “engagement patient framework” which was used to code scientific 

sessions in conferences relative to patient education in 2006-2007 (Gruman et al., 2010).  

Since this framework is focused more on behaviors than information exchange, the 

NeHC framework is used in this study.   

While the NeHC Consumer Health Consortium on eHealth was created to share 

best practices, identify obstacles, and brainstorm solutions, the majority of the work 

completed is related to the creation of the framework.  The framework is a tool for 

explaining what technology needs to be put into place by organizations so that consumers 

can engage as partners instead of customers receiving healthcare.  NeHC has also created 

a Consumer eHealth Readiness Tool (CeRT) to assist organizations in determining if they 

are prepared to put technologies into place for engagement of patients (HIMSS, 2014).   

Even though these two tools assist in determining when an organization is ready and what 

technologies to implement, they do not address how to overcome barriers to the 

development of engagement as they arise.  Therefore, it is necessary to define and 

understand the obstacles to consumer engagement in the use of HIT so that they can be 

overcome.   

Reviews have been completed to determine if patients accept consumer health 

technology.   Even though Or and Karsh (2009) set out to understand adoption, they 

explained that the definition of “acceptance” ranged throughout studies and included 

actual attempt at use, interest in using, and satisfaction level.  The definition of 

engagement is “emotional involvement or commitment” (Merriam-Webster, 2008).  With 

this definition in mind, the barriers to engagement are related to the continual use and 
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adoption of the HIT, with a goal of maintaining or improving health versus a single 

attempt at using a tool or resource.  The full range of behaviors that are explicitly or 

implicitly expected of “engaged” patients has not been identified (Gruman et al., 2010).  

Therefore, this paper does not focus on the decision to use a technology, but the ability 

and desire to consistently use it with a goal in mind.  According to Moen & Brennan, 

“What laypeople actually do with the health information they search for and retrieve, 

where they are when using these resources, or how they integrate health information and 

resources in their daily lives are rarely addressed in health services or medical 

informatics research” (Moen & Brennan, 2005).  Before declaring a health technology as 

a success or failure, it is important to understand acceptance and adoption issues 

(Connelly et al., 2006).   The purpose of this literature review is to determine why 

consumers may not be adopting or “engaging in” the use of HIT to successfully improve 

or maintain their health status.  Major barriers and issues impeding engagement will be 

identified.  Studies showing or recommending solutions to overcome obstacles to 

engagement will be explained when discovered.  This literature analysis will then look at 

the methodologies that were used in the studies and discuss issues that would need to be 

overcome for engagement.   

Method 

Scope 

Since technology is continuously developing, there is not a finite, distinct amount 

of tools or resources that are considered HIT.  Therefore, the scope of this paper includes 

any use of technological tools to inform consumers about their health status and targets.  

These could range from electronic directories and printable care plans to mobile 
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applications and telehealth.  To ensure that the technologies truly adhere to engagement, 

the NeHC Patient Engagement Framework will be used as a guideline that defines the 

consumer tasks related to the use of HIT (HIMSS, 2014).   

Since avoiding the cost of healthcare is critical, it is important for people to be 

proactive and not only think about maintaining or improving their health status after a 

diagnosis.  This means that HIT tools can also be used to help healthy people avoid 

disease.  Examples of this type of information include exercise, diet, and preventative 

care.  Therefore, HIT for the general population, and not specific diagnoses alone, is in 

the scope for this review.   

Search Strategy 

This literature review is limited to peer-reviewed work that has been published 

between the years of 2000 and 2013, to capture more recent technologies and to align 

with those created at the time of the engagement model.  It is restricted to articles in 

journals and governmental websites that are written in the English language.  Keyword 

searches were conducted in PubMed, PsychInfo, Google Scholar, and Academic Search 

Premier-General databases.  These databases were selected because they contain 

literature in the fields of medicine, health informatics, and consumer behavior.  Search 

terms used were “consumer health information”, “consumer engagement”, “community 

engagement”, and “patient engagement”.  The term “engagement” was also replaced by 

the terms “acceptance” and “adoption”.  Since many studies related to use of consumer 

health information tools do not include the terms related to engagement, terms related to 

typical consumer tools were also used.  These included “mobile applications”, “mobile 

devices”, “health portals”, “telemedicine”, and ”telehealth.”    A manual search of 
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journals was also conducted using the same search terms.  A total of 1550 articles were 

returned on the searches.  Each article was then examined for inclusion based on the title, 

abstract, and results.  Duplicates were also removed when they were found.   

Inclusion and Exclusion Criteria 

For articles to be qualified for inclusion in the review they had to 1) focus on the 

consumer use of HIT; 2) promote health and treatment outcomes; 3) the article was 

written in English; 4) the article was published in a peer-reviewed journal.   

Articles were excluded if the primary user of the HIT was a provider such as a 

physician, nurse, hospital or clinic.  The use of the HIT by a household caretaker or 

surrogate was not excluded, since the adoption by this population is also important for 

maintaining health status (see Figure 2.1). 

Figure 2.1. Roadmap of selecting literature for review. 

 

A total of 37 articles were included in the final review after the criteria were 

applied.   Articles were then sorted according to levels within the NeHC Patient 

Engagement Framework (HIMSS, 2014).  This approach allowed for an understanding of 

how the complexity of barriers may be associated to a higher level or more 

technologically advanced task of consumer engagement.   
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The articles and studies were then examined based on the methodology used in 

the research.  The issues related to the methodologies are expected to help in determining 

better approaches to solving problems related to lack of engagement.   

Settings, Users, and Stakeholders 

After reading through the literature, the primary setting for consumers to use HIT 

is in their home and incorporated in daily activities.  This could be due to the exclusion of 

articles where the provider was the primary technology user, which would likely take 

place in a hospital or clinic setting.  There were two articles that were found where the 

studies looking at consumer use took place in a clinic lobby or waiting area.  Consumers 

were also found to use the HIT while mobile if the device contained all information or if 

it could work with a wi-fi network connection.   For the review, the obvious primary 

users and stakeholders are the consumers themselves.  Additional stakeholders include a 

patient’s caretaker or head of household who may be more easily able to provide care 

using the HIT.  Other stakeholders include payers of healthcare such as employers and 

government entities since the purpose of engaging consumers is to lower the cost of 

healthcare.  Providers, physicians, hospitals, and clinics can also benefit from efficiencies 

gained when consumers are able to help prevent medical conditions from becoming 

complex.   

Alignment to Goals 

Since the purpose of this review is to determine why consumers are not adopting 

HIT for maintaining or improving health status, the goal of the search is to find what the 

major barriers to engagement actually are.  Barriers or obstacles could be anything 
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impeding use, causing the consumer to discontinue use, or scalability issues related to the 

inability of the technology to support continual use.   

An aim of the review is to provide an understanding of what obstacles exist, 

which ones are the most prevalent, and which ones truly effect engagement across the 

majority of HIT types.  This will help to define and prioritize the issues and problems 

associated with overcoming the lack of consumer health engagement, and allow a more 

focused approach to finding solutions. 

A second goal of the review is to examine the methodologies used and understand 

where there may have been issues that led to insufficient findings.  These problems can 

then be considered and removed from the design of future studies and experiments.     

System Levels of Engagement 

The articles were read with the NeHC Patient Engagement Framework used as a 

basis for measuring the level of engagement by consumers (HIMSS, 2014).  While this 

framework measures the level of engagement that a consumer should be interacting given 

a health information task, it does not measure whether or not the use of HIT was actually 

adopted for continual use or if it was successful in improving health outcomes.   

Methodology Issues 

The methodology of each study was examined for validity.  This includes both 

qualitative feedback from users and quantitative methods such as statiscal comparison 

testing .  Concerns with how studies were carried out were recorded and are summarized 

within this analysis. 

Data Gathering 
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The obstacles to engagement within each article was determined and recorded.  

This provided a means of being able to compare the occurrence of barriers within the 

context of the studies and literature found overall.  The types of barriers occurring most 

often are ones that need to be overcome and solved before engagement can actually be 

successful across all levels.   

Results 

When sorting the research according to the levels of the NeHC Patient 

Engagement Framework, it is found that the articles were distributed fairly evenly across 

the levels.  “Engage Me” consisted of eleven articles, “Support My e-Community” had 

five articles, and there were seven articles in each of the other three levels.   

Table 2.1 was created using the primary issue preventing engagement within each 

individual study in this review.  The issues were placed into major categories based on 

the barriers discovered in the papers.  The studies show that engagement struggles 

typically occurred because the design of the HIT did not effectively meet the consumers’ 

needs.  Figure 2.2 shows the primary barriers per level of engagement. 

Figure 2.2. Pie Chart Showing Issues Found in Review. 
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Table 2.1. Primary Barriers Per NeHC Engagement Level. 
Inform Me Engage Me Empower Me Partner With Me Support My e-

Community 

� Accuracy/Trust 

� Literacy 

� Measurement 

� Meet User 

Needs 

� Integration 

� Cost 

� Literacy 

� Meet 

User 

Needs 

� Education 

� Accuracy/Trust 

� Privacy 

� Integration 

� Meets User 

Needs 

� Integration 

� Meets User 

Needs 

� Accuracy/Trust 

 

Most of the studies found more than one obstacle to fully engaging consumers in 

the use of HIT.  Because of this, it is important to look at how many times the barriers 

were mentioned, or the frequency of issues occurring in the studies.  Figure 2.3 shows the 

frequency of each of the main issues being mentioned throughout the papers in the 

overall review.  Barriers to engagement that occur the most were related to the design of 

the HIT not meeting the user requirements.  The second most prevalent barrier was the 

lack of integration between systems and devices.   

Figure 2.3. Number Of Times Barriers Are Mentioned Throughout Studies. 
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Analysis of Issues - Methodology  

The methods used within most of the articles consisted primarily of analyzing 

qualitative information.  Most methods were based on surveys, focus groups, or 

observations with consumers that were then categorized for analysis.  Counts and 

frequencies were then used for those studies that were experimental in nature.  Therefore, 

when looking at consumer engagement, the majority of the data is descriptive in nature.  

Many studies were opinions trying to interpret observations and less than seven actually 

tested hypotheses in a statistically significant manner.   

Within this review, various issues were found with the methodologies used in the 

studies and the majority of problems with validity fell into two major themes.  These 

issues are summarized in Table 2.2.   

Table 2.2. Study Methodology Issues. 

Sample Not Representative of Population – 

Test subjects were not similar to those who 

would actually be using system 

Lack of Health Outcomes and Engagement - 

the conclusions are not related to 

engagement or improved health 

• Low response rates leading to lack of 

statistically significance (Taylor, Sullivan, 

Mullen, & Johnson, 2011) 

• Sample population not comparable to 

population using the HIT 

• Healthy individuals used to in 

study when actual users are 

experiencing illness (Ancker et 

• Comparison of two tools for measuring 

outcome without explaining if either was 

truly accurate or successful in measuring 

outcome (Gemoets, Rosemblat,Tse, & 

Logan, 2004) 

• Measurement of consumer usage without 

measuring for consumer preference (Meric 

et al., 2002) 
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al., 2011) 

• Conclusion said HIT was the 

result of the outcome without 

considering the population 

would have had the same 

outcome (Bruner & Kumar, 

2005) 

• Bias when participants know 

they are being measured (Moen 

& Brennan, 2005) 

• Only comparing before and after tool 

usage when study intention was to compare 

two different tools (Churchill & Hedberg, 

2008). 

• The control was never compared to the 

new technology being trialed (Churchill & 

Hedberg, 2008). 

 

Results – Analysis at each level of engagement 

Inform Me. 

The first level of the NeHC Patient Engagement Framework is “Inform Me”.  

This level is primarily about providing information as it is needed on a “one-at-a-time” 

basis.  This means that if a consumer were interested in something, they would look up 

the information by means of the internet or other electronic source.  The tasks involved 

with inform me include finding maps and directions, directories for providers and 

services, health and wellness encyclopedias or guides, prevention guidance, printable 

forms for HIPAA and insurance, and information on care plans, treatments, and tests 

(HIMSS, 2014).   

Pew surveys in 2003 showed that “approximately 77 million adults in the U.S. 

have sought health related information online” (Gemoets et al., 2004).  According to the 
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census of that year, this equates to about 26% of the population (United States Census 

Bureau, 2013). In 2008, the Pew Internet & American Life Project estimated that 75-80% 

of WWW users have searched for health information online (Taylor et al., 2011).  Since 

95% of the population used the internet in 2008, this means that at least 70% of the 

population looked online for health related information (United States Census Bureau, 

2013). Therefore, the use of the internet to find health information has grown 

significantly and is quite extensive.   

Articles found relating to “Inform Me” tend to examine website quality and 

design, health literacy, and lowering effort through personal organization or printouts 

(Eysenbach & Köhler, 2002). The main issues found at this level consist of finding 

accurate information, measurement of quality information, and the ability of the 

consumer to actually be able to read, find, and understand the information on the source 

they are using.   

There is a growing concern that the information found on the World Wide Web is 

not always accurate (Meric et al., 2002).  Consumers do not always know what 

information to trust and often do not know how to go about determining if the source is 

reputable. When completing internet searches, the most popular websites are typically 

displayed to the consumers first.  In one study of seventeen participants, no consumer 

used a medical portal or medical society as a starting point to answer a health related 

question.  Fifteen of them went to search engines first and the other two tried to guess 

what the web address would be (Eysenbach & Köhler, 2002). “Popularity of websites is 

associated with type rather than quality of content” (Meric et al., 2002).  When 

attempting to measure the quality of websites, studies even have a difficult time of 
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creating operation definitions (Eysenbach & Köhler, 2002). Consumers do realize that 

they are not sure what websites to trust and most state that they would always verify with 

their provider the information they found on the internet (Eysenbach & Köhler, 2002). 

Even if a consumer does end up on a high quality, reliable website for 

information, it does not necessarily mean that they will be able to comprehend what is 

being viewed.  Websites must be designed to be easily visible, consistent, and contain the 

right amount of information to meet the user needs (Taylor et al., 2011).  In a study by 

Hibbard and Peters, evidence showed that an abundance of information did not always 

translate into good choices and that it must be targeted  for the given population so that it 

is actually used in decision making (Hibbard & Peters, 2003). 

Engage Me. 

“Engage Me” is the second level of the NeHC Patient Engagement Framework 

and includes using mobile devices to find the nearest healthcare provider, symptom 

checkers, and administrative tasks.  The  search resulted in studies associated with social 

media, viewing information on handheld, mobile devices, viewing EHRs, finding 

pregnancy tracking and testing information, and the use of “online helpers”.   Patients 

Like Me is an example of social media where consumers can share information with their 

support network and others who may be having the same health experiences 

(PatientsLikeMe, 2015).  These are similar to other “online helpers” because they allow a 

consumer to make a decision based on experience results of someone within their social 

network.  Determining which tests are needed during a pregnancy or finding out next 

steps to take in care are examples.  “They provide real-time patient support outside the 

provider’s office” (Bosworth, York, Kotansky, & Berman, 2011).  Handheld and mobile 
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devices have website access or applications built into them to act in the same way and 

achieve results like an “online helper”.   

The main issues related to “Engage Me” are associated with designing screens 

and interfaces that consumers can interact with and the cost of the technology.  The 

research provides several design methods that can be used to create HIT to meet the user 

requirements.  For social media, the Reader-to-Leader framework is suggested to model 

the reality between readers and contributors.  Another method which looks at the profiles 

of individuals in the target population to determine needs is Li and Bernoff’s social 

technographic profiles (Goldberg et al., 2011).  Participatory Design and Participatory 

Action Research, where researchers participate in system development as both observers 

and change agents, have also been used in many variations across health informatics.  “In 

the health service context, most recent attempts to apply Participatory Design have been 

restricted to the design of small-scale isolated systems for a limited set of users in a 

specific organizational unit” (Pilemalm & Timpka, 2008).  The population used to 

determine the design requirements is critical and this seems to be the major design barrier 

to overcome.  The results of using a limited, homogeneous user group means that the 

developed technology is unlikely to be scalable to the general population (Pilemalm & 

Timpka, 2008).  Therefore, it may not be adopted since people are less likely to be aware 

of the tool’s existence (Patrick, Griswold, Raab, & Intille, 2008). 

To overcome the barrier of being able to show the success of adoption, the 

technology acceptance model (TAM) has been used to test handheld devices.  TAM is 

used to predict the attitudes of employees as they are introduced new technologies in the 

workplace.  “The model posits that usefulness and ease of use of a system influence a 
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person’s intentions to use the system.” A study by Bruner and Kumar, found that 

handheld devices are more likely to be adopted if they are fun to use and that they are 

easier for those who have “high visual orientation” (Bruner & Kumar, 2005). Since this 

study used a population of college students, it shows that and being able to design small 

mobile devices or handhelds would likely be even more challenging for an elderly 

population with low visual orientation.   

Another obstacle related to consumer HIT adoption is the cost associated with 

building, implementing, and distributing the devices.  Since designs are based on small 

segments of the population, there is typically a low demand that cannot economically 

justify the cost of development (Patrick et al., 2008).  A study examining the use of a 

touchscreen versus paper leaflets for communicating proper prenatal tests to women 

found no difference in the effectiveness between the two modes.  However, the pregnant 

consumers did prefer using the touchscreen.  Since the paper leaflets cost less than the 

touchscreen technology, getting the funding for moving to touchscreen was not feasible 

given both were equally effective towards outcomes (Graham et al., 2000). 

Empower Me.  

The next level of consumer engagement with HIT on the NeHC Patient 

Engagement Framework is “Empower Me”.  This level of engagement is associated with 

the consumer not only being able to get information, but to generate data themselves.  

Examples of tasks within this level include allowing patients to rate providers, 

contributing to experience surveys, secure messaging, and EHRs integrated with PHRs 

(HIMSS, 2014).  Within the literature found related to “Empower Me”, the primary issue 

is again related to designing to the user requirements.   
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Due to the types of tasks within this level, there is an aspect where consumers 

need the health information to be personalized. “With personal mobile devices, there is 

more likely to be adoption when there is a sense of a personal relationship with the device 

and the device as an inherent component of daily living” (Kolsaker& Drakatos, 2009).  

Providing a way for consumers to develop this feeling may be one way of achieving 

adoption.  “In a randomized controlled trial, Jones and colleagues compared the effect of 

tailored information for cancer patients that was based on the contents of their medical 

records with general information provided electronically or in leaflets; the patients 

preferred the tailored information” (Eysenbach, 2000).   

Due to the advanced technical capabilities, this level of engagement requires more 

education of the consumer on how to use the tools.  In a study by Marquard and Zayas-

Caban (2012), a use-based approach was used to identify challenges associated with 

completed tasks and rating their complexities.  One of the technologies tested consisted 

of the consumer being able to use a blood pressure cuff to upload data to their PHR.  It 

was not intuitive to a consumer how to use the blood pressure cuff correctly, so the data 

being entered into the PHR was inaccurate (Marquard & Zayas-Cabán, 2012).  The level 

of technical knowledge and experience of the population using the device must be 

considered when creating the set up instructions and training materials.  For the elderly, 

this training should not only include how to operate the device, but how the behind the 

scenes data exchange works so that they trust the security of their information.  A 

younger population may see technology as a way of showing their status in society and 

proving they understand its use.  One study that looked at the association between health 

and exercise found that “participants were eager to show how much they knew and 
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sometimes prejudice of peers who did not have the same knowledge base” (Connelly et 

al., 2006).  The younger population is also aware of the technological capabilities and 

expect health information devices to be fairly automated without much interaction.  This 

becomes a problem with adoption because the young consumer does not pay attention to 

the information when it is happening in the background.  The same study explained that 

“automating step entry would remove the heightened awareness of daily physical activity 

levels and the opportunity to make important connections between health and exercise 

would be missed” (Connelly et al., 2006).  

Comparative Effectiveness Research (CER) is often used to create evidence-based 

information to make informed health care decisions.  In the past, CER studies had little 

input from patients, however, “participatory research suggests that success hinges on 

patients being interested and emotionally involved in the research question” (Mullins, 

Abdulhalim, & Lavallee, 2012).  Finding a way for consumers to be interested early in 

the development of HIT can assist with making sure their needs are met in the design.  

Even though it is not possible to include all consumers who will use a device, one 

solution would be to “select patient representatives who are connected with a greater 

patient community (e.g. through advocacy organizations), and able to discuss broad 

concerns of interest to diverse patients” (Boger & Mihailidis, 2011; Mullins et al., 2012).  

Both understanding user requirements and formative testing to make sure they are met 

are important aspects of design that become a barrier to success of adoption if done 

inappropriately.  

Partner With Me. 
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The fourth of the five levels of engagement in the NeHC Patient Engagement 

Framework is “Partner With Me”, focused on the partnership between providers and 

patients.  Items and tasks within this level include the e-Tools, patient access, 

interoperable records, and patient specific education.  Examples are having coordination 

of care across systems, wellness plans within e-Tools, predictive modeling to anticipate 

consumer needs, shared decision making, and integrated records across stakeholders.  An 

additional aspect of “Partner With Me” is having collaborative care, with providers 

interacting with each other to create ideal care plans (HIMSS, 2014). 

Since “Partner With Me” approaches engagement as being care across various 

settings and a cultural shift in how that care is managed, the major barriers include 

integration of systems, , trust that information is private and secure, and participation by 

providers.   

Patients being able to enter their own data into a PHR that is integrated with an 

EHR for a physician to use creates additional “trust” obstacles that must be overcome.  

Reliability and quality issues of data from patients without medical training somehow 

makes the consumer entered data seem “different” to the providers.  “Health information 

systems rarely represent data provenance in any depth, which makes the idea of 

commingled patient-entered data seem almost like data contamination” (Ahern, Woods, 

Lightowler, Finley, & Houston, 2011).  Liability and responsibility concerns also make 

providers reluctant to accept consumer entered data (Ahern et al., 2011).  “Research to 

detail the mental models held by health care providers about patients’ role in their own 

care can help explain how to overcome the ‘data trust’ issue” (Tang, Ash, Bates, 

Overhage, & Sands, 2006).  This research along with patient-centered workflows can 
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show how the interactions occur along with the emotional factors associated with shared 

decision making (Ozkaynak et al., 2013). 

There is also a trust issue from the consumer point of view.  They are concerned 

about the privacy and security of their data.  In particular, the research on telehealth and 

home monitoring often discusses the concepts of “obtrusiveness and intrusiveness” with 

using the technologies (Hensel, Demiris, & Courtney, 2006). This means that consumers 

see the additional monitoring as an inconvenience that interferes with daily activity or a 

symbol of their loss of independence (Hensel et al., 2006).  

A public opinion survey was completed in 2007 by Katz and Rice to look at the 

attitudes of people regarding the use of radio frequency identification devices (RFID) 

monitoring with mobile health technology (Katz & Rice, 2009).  The technology allows 

for a more automated way of tracking and can be attached to a mobile phone, wearable, 

or implanted under a patient’s skin.  When looking at concerns of sharing patient 

information among stakeholders, people are more willing to share their data if it is 

anonymous.  However, at the same time ninety percent of people have incomplete or no 

knowledge of how their health information was already being shared (Katz & Rice, 

2009).  The study showed a high public interest in emergency intervention services using 

RFID, but much less so in information and monitoring services.  Those people with a 

strong social network to help watch over their care did not see as much of a need for 

monitoring by a healthcare provider (Katz & Rice, 2009).   

Support My e-Community. 

The final or highest level of engagement in the use of HIT, as defined by NeHC, 

is “Support My e-Community” (HIMSS, 2014).  This level consists of a consumer being 
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able to compare the cost and quality of treatments, providers, and medications, and using 

e-Visits as a method of ongoing care.  It is also the ultimate level in the use of medical 

records because “interoperable collaborative care records” replace an EHR, with the 

patient having full say in determining who is able to view them.  The patient has 

ownership through patient-generated permissions, privacy controls, the ability to 

distribute across the whole care team and publishing rights of their own records.  Within 

“Support My e-Community”; the collaborative care team also includes dentist, 

chiropractors, alternative medicine providers, and home caretakers.  The primary 

differentiator between this final level and the previous engagement levels is the addition 

of community support.  This support is online, and includes all stakeholders such as 

family, friends, providers, services, clergy, and counseling.  “Patients Like Me” also fits 

in this level because it provides a forum where others can provide feedback on the status 

of a patient’s health (PatientsLikeMe, 2015).   

Several studies have shown that a patient’s social environment does contribute to 

effective health management.  A study related to women exercising after cardiac 

rehabilitation found that the only factor contributing to predicting exercise persistence 

was social support (Klasnja & Pratt, 2012). 

The main barriers within this level of engagement arise due to the fact that there 

are many stakeholders and the continuum of care lasts over a longer period of time.  This 

means that there must be integration across all platforms and information exchange so 

that a consumer can fully engage.   

When fully engaged at this level, patients become very dependent on the health 

information systems that support their care.  A study that looked at factors causing 



26 

 

patients to decline and withdraw from a clinical telecare trial showed themes related to 

this dependence.  The patients preferred to stop using the technology before they became 

solely dependent on it (Sanders et al., 2012).   

Much of the research discusses the needs of standardization and aligned policies 

to fully integrate systems across all healthcare stakeholders (Jordan, Briggs, Brand, & 

Osborne, 2008). While “meaningful-use” regulations for EHRs introduced by the federal 

government helps to make progress against these issues, developing standards related to 

definitions and measures would assist to make sure data structures are aligned.  Upgrades 

and extensions to health information technologies should be seamless and designed to be 

integrated with clinical workflow so that patients do not experience burdens when they 

already have expectations for how systems work (Finkelstein, Barr, Kothari, Nace, & 

Quinn, 2011). Consumer engagement efforts are often taking place in a “silo” where 

individual providers and stakeholders are working to improve within their own 

organization.  When it comes to reporting and quality improvement, it is often found that 

the individual systems are not compatible.  The measures are different as well as the 

structure of information.  While creating standards and policies to solve this issue may 

help, “it is important to realize that what policy-makers conceive of as consumer 

engagement, and its priorities, can differ from what community leaders believe to be the 

case” (Hurley, Keenan, Martsolf, Maeng, & Scanlon, 2009). 

Discussion 

The issues related to engaging consumers in the use of HIT have been researched 

in this review.  In order of most frequent occurrence in the literature, the barriers include 

designing to meet user needs, system integration, privacy, trust and accuracy of 
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information, education, cost, policy, measures, and literacy.  The main focus of the 

literature showed that making sure the design of the technology meets the consumer’s 

needs is the major issue to overcome when trying to engage consumers.   

The problem of HIT not being designed to meet user needs occurs across all 

levels, as does integration and trust.  It was expected that articles related to more 

advanced levels of engagements would have overcome the issues to engagement found in 

earlier levels.  This was not the case since designing to user needs and problems 

associated to trusting resources occurred regardless of the level.  While more advanced 

levels did not focus on barriers such as health literacy, there was not any data to show 

that this barrier had been overcome.  It is expected that health literacy issues may not 

have been pointed out in depth because there were more complex issues within the study 

that took priority in the discussion.   

When looking at the issues related to the methodologies used in the studies, it 

became apparent why the research often struggled with proving that consumers were 

engaged and adopted technology.  When the sample population did not represent the 

actual population, the HIT that was created or studied did not perform in the same 

manner when implemented with the actual population.  Proving engagement was also 

often difficult because the definition of what engagement is and the correct way to 

measure it were inappropriately, or not specifically, shown when discussing the purpose 

of the study.   

In the future, studies related to consumer engagement should look at how the use 

of consumer HIT truly results in user satisfaction.  This would show that they are using 

the HIT due to it being easy to use and they seeing value in the system. 
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There are various design methods, models, and tools that could be used to make 

sure consumer needs are met.  In this study the ones discussed were Reader-to-Leader, 

social technographic profiling, participatory design, technology acceptance model, 

comparative effectiveness research, mental models, role playing, and formative testing. 

(Boger & Mihailidis, 2011; Brunar & Kumar, 2005; Goldberg et al., 2011; Pilemalm & 

Timpka, 2008)  Showing which methodologies work best for the development of HIT 

would be valuable to the field.   

Additional work on the education and training of consumers in the use of HIT 

would also assist with understanding engagement.  The appropriate curriculum and level 

of training for various types of devices could be improved through the creation of 

standard education criteria.  It would also be valuable to show if better education truly 

does add to a higher level of engagement.  For example, it would be interesting to 

determine if when consumers are educated on the appropriate sources to use when 

searching the internet for health information, whether or not they use those websites more 

regularly and have more trust in the information they find (Eysenbach & Köhler, 2002; 

Pilemalm & Timpka, 2008).   

The fact that different technologies are required depending on health status is 

quite reasonable.  The same technology should not necessarily be used for preventing 

disease as the technology used for managing chronic conditions.  The cost of 

implementing the technologies should be compared to the avoidance of healthcare cost 

for the specific population is it created for (Graham et al., 2000). 

Integration is a major topic when looking at consumer health engagement 

technology.  This review did not find any studies that show where more or less 
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integration led to different levels of engagement.  Most studies just explained that users 

did not engage due to the lack of integration, without showing how more synchronization 

between systems would truly add to consumers wanting to engage more (Patrick et al., 

2008).  Additional studies comparing the level of system integration with consumer 

engagement would help to show value in and justify the costs associated with integration.  

It would also be interesting to determine if physicians who use records with consumer 

entered data have better patient outcomes then when they use records with provider notes 

only (Tang et al., 2006).   

Limitations 

One limitation is the fact that many of the articles found were reports based on 

theories about consumer engagement and not actual experimental work.  The fact that 

most studies found were research rather than tests of hypotheses shows that there is the 

opportunity to conduct experiments and create data supporting theories related to 

consumer engagement. Another limitation in this study is that the literature was only 

reviewed by one Health Informatics doctorate student researcher.  When using the criteria 

to determine which literature to include, it would have been better having two people 

select the articles for inclusion, and a third person to act as a tie-breaker if the original 

two researchers did not agree. 

Conclusion 

This study raises important issues with achieving consumer engagement in the use 

of HIT.  Of particular interest is the fact that many studies do not fully determine the user 

requirements before designing, building, and implementing solutions to consumer driven 

healthcare technology.  This indicates that additional work in the methods related to 
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finding out what the consumer is truly looking for to solve their healthcare issues.  The 

outcome of this review shows that the most predominant gap related to engagement of 

HIT is designing the system to meet user requirements.  Future work to ensure 

requirements are effectively defined and considered will assist in closing this gap.   
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III. Predicting Consumer Effort in Finding and Paying for Healthcare 

Abstract 

For consumers to accept and use a healthcare information system it must be easy to use 

and the consumer must perceive it as being free from effort.  Finding healthcare providers 

and paying for care are tasks that must be done to access treatment.  These tasks require 

effort on the part of the consumer and can be frustrating when the goal of the consumer is 

primarily to receive the treatments for better health.   

The mission of this study was to determine the factors that result in consumer 

effort when finding accessible healthcare.  Having an understanding of these factors will 

help define requirements when designing health information systems.     

A panel of subject matter experts and the data from 60 million medical claims was 

used to determine the factors contributing to effort.      

The results of the study showed that the number of people in the consumer’s 

household, number of visits to providers outside of the consumer’s insurance network, 

number of adjusted and denied medical claims, and number of consumer inquiries 

contributed to effort in finding and paying for care.  These factors were aligned to 

diagnoses to help predict which consumers are more likely to put forth the most effort.   

The paper contributes new knowledge because it shows how different diagnoses 

impact consumers’ ability to find and pay for care.  Other factors may also contribute to 

this are not discussed and that is a limitation of the paper.  Future work would further 

look at how diagnoses could be segmented and explore additional factors and how they 

contribute to consumer effort. 
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Introduction 

Technology is used by over 70% of the U.S. population to seek health information [1,2].  

In order for consumers to successfully improve health outcomes, they must be engaged 

and satisfied that the information they receive is accurate in meeting their needs [3,4]. 

This includes engagement in finding healthcare providers, deciding on appropriate 

treatments, and paying for care [3,5,6].  Therefore, to be fully engaged, the consumer 

must satisfactorily accept the design of the system or process they follow to access 

information [7].   

When reviewing the literature related to the acceptance and engagement of health 

information systems, some of the most frequently occurring barriers include the failure of 

the system to meet consumer needs [3,8].  Since the solutions created using proven 

methodologies are not meeting the needs of the consumer, it is likely that the 

requirements were not correctly identified [9].   

Usability acceptance and design methodologies have been created to make sure 

information delivery systems meet user requirements [7].  Some of these include Human 

Centered Design, Agile, and Design for Six Sigma, and TAM [7,10,11,12].  They all 

involve steps where the consumer requirements are documented, so solutions are created 

to meet them.  These requirements should include aspects that make sure the consumer 

accepts using the system.  There are two primary aspects that must be considered to lead 

to acceptance.  The first is how much the consumer perceives the system to be useful or 

“the degree to which a person believes that using a particular system will enhance his or 



39 

 

her performance or outcome” [13]. This means that in healthcare the consumer trusts that 

the information they are receiving will lead to better health by using the system.   The 

other is the perceived ease-of-use, or “the degree to which a person believes that using a 

particular system would be free from effort“ [13].  This means that the least amount of 

effort required for the consumer to use the system leads to the most accepted design 

[7,13].  In this paper, effort is defined as the work done on the part of the consumer to 

find and pay for healthcare services.   

Purpose and Aims 

The purpose of this study was to explore how to design an accepted information system 

that assists consumers in accessing healthcare.  It focused on the ease-of-use or lack of 

effort aspect of acceptance.  We predicted that defining the types of users who put forth 

the most effort in accessing healthcare will result in improved consumer requirements for 

designing the healthcare system.  The healthcare system that was the focus of this study is 

a call center that consumers use to find a provider, understand payment for procedures, 

and get assistance with treatment decision support.  It provides service to approximately 8 

million consumers and receives 350,000 contacts from consumers per month.   

We hypothesized that consumers with certain diagnoses utilize the system more often, 

regardless of the clinical complexity of the diagnosis.  Therefore, in this study, we 

explored how diagnosis contributes to a consumer’s understanding of how to access 

treatment.   

Methods 
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This study utilized expert knowledge and descriptive statistics to understand which 

variables predict effort and how they relate to diagnosis.  A panel of experts within the 

organization was consulted to define which factors show if a consumer is putting forth 

effort when accessing care.  The panel consisted of twelve subject matter experts; three 

administrative call agents, three registered nurses who work directly with consumers to 

find care and assist with treatment decision support, three medical claims adjustors, and 

three data analysts familiar with medical claim and contact center data.  These experts 

have had over 70 years of total experience working in various healthcare organizations. 

Interviews were conducted that consisted of two primary questions.  The panel was first 

asked to define activities that contribute to a consumer’s effort in paying for healthcare.  

Secondly, the panel was asked to state what defines effort when trying to find providers 

and treatments.  Once the panel defined the factors, they were instructed to consider how 

the factors compare to each other and weight the importance of the factors, giving higher 

weights to those causing more effort.   

Given that it is hypothesized that these factors occur more frequently for certain 

diagnoses, data needed to be analyzed to assign a value of each factor to each diagnosis.  

By giving a numerical value for each factor, it can be understood which diagnoses require 

more effort than others.  The data related to payment and accessing care can be found in 

historical medical claims and records of consumer interactions with the healthcare 

organization.  To avoid bias based on different types of health insurance plans, this study 

utilized data from all consumers regardless of whether their payments were covered by 

themselves, government plans, or employer entities.   
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Data Analysis 

Twelve months of data was used for analysis in the study. It consisted of all data for the 

year of 2014.  To narrow the scope, the top 80% of occurring diagnoses were used.  This 

allowed for the majority of consumers to be considered in the study, but did eliminate 

those consumers with only rare disease diagnoses.  This was a negligible number of 

consumers since most with a rare diagnosis have a comorbidity diagnosis that was 

common.  The justification for using one year’s worth of data was because this is the 

standard time period for consumers to have the same health insurance plan.  They 

typically select a new plan on a yearly basis and even if they remain with the same one, 

the payer (government, employer, or administrator) often changes the benefits and 

coverage offered each year [14].  Provider association with the plan also changes.  These 

yearly changes mean that the consumer must seek how to access and pay for care on a 

yearly basis, even if they are undergoing treatments similar to the prior year [14].  While 

it is true that the treatment needed by a diagnosis may span more than one calendar year, 

the large quantity of data available eliminated concerns related to consumers being 

diagnosed at different points through the year.  When grouping the diagnoses by ICD 

code, 117 codes made up 80% of all diagnoses occurring.  Figure 3.1 shows the 

diagnoses used in the study and the volume of their overall contribution to the population.  

The mean and median were then calculated for the number of times a consumer 

experienced each of the effort factors defined by the expert panel.   

Fig. 3.1. Diagnoses Sorted by Occurrence where Left Axis is Number of Diagnoses 

Occurring in Dataset and Right Axis is the Percent of the Dataset Made Up by the 

Diagnoses 
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Results 

Approximately 60 million claims were processed by the healthcare insurance 

organization in the given timeframe with the population defined.  About 292 million 

diagnoses appeared on the claims.  When looking at the effort required to pay for care, 

the expert panel agreed that the primary factors are number of denied claims, number of 

claims adjustments (when a claim was processed incorrectly the first time and then 

needed to be reworked), and when a consumer visits a medical provider who is out of 

network for their insurance coverage.  Their reasoning for this was that a denied claim 

means that the burden of payment is then placed on the consumer who may have 

expected their insurance plan to cover the full or part of the cost.  It is usually the 

consumer who must notice and initiate action for correction when the medical claims are 

processed incorrectly and need adjustment.  Adjustments result in delayed payments as 
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the medical claims are being reworked, causing the provider to bill the consumer until 

payment is received.  Visits to out of network providers results in high cost to consumers 

because the costs of care are not negotiated between the provider and the payer.  

When the expert panel was asked what defines effort as far as accessing care, frequency 

of phone calls to the healthcare organization, number of web portal visits, and number of 

mobile application usages were determined to be the main factors.  These instances show 

that a consumer was not sure on how to access care, so they needed to contact the 

healthcare organization with inquiries.  The types of inquiries from consumers consist of 

finding providers, determining the best treatments, and understanding the different types 

of care available within their health insurance plans.  Other questions related to how to 

use their health insurance plan to pay for care also comes in through these 

communication channels, which ties to the effort required in covering the cost of 

treatment. 

During the questioning, the experts also repeatedly brought up that the amount of effort 

often depends on number of people in a family or household.  Their reasoning for this is 

that the whole household is often stressed or adjusts their lifestyle when a single family 

member is experiencing health issues, even when the majority of the administrative 

burden falls to the caretaker.  Due to this, the number of people needing care in a 

household was also included as a factor.  This also helped to define a consumer as all 

members in a household or all members on a single health insurance plan.  The factors 

contributing to effort and weighting of importance assigned by the expert panel can be 

found in Table 3.1.  The total effort put forth is considered to be 100%.  The weightings 



44 

 

were assigned based on how much each factor contributes to the total effort put forth by 

the consumer.  Therefore, if half of the total effort came from a given factor, the 

weighting assigned would be 50%. 

Table 3.1. Factors determined to represent consumer effort in accessing care and 

weighting of importance; summing the contribution of the factors equals total effort 

Factor of Consumer Effort Weight of Contribution to Total  

Number People with Claims in Household 5% 

Visits to Providers outside of health insurance network 8% 

Number of adjustments required on claims 7% 

Number of claims where payment was denied by payer 25% 

Number of calls made by consumer 40% 

Number of Web/Mobile  app visits 15% 

 

Using the data that existed in the organization, the average number of times a consumer 

experienced each of the factors was determined.  Therefore each diagnosis had a value 

assigned for average number of denied claims per consumer, average out of network 

usage per consumer, average number of claim adjustments per consumer, and average 

inquiries into the healthcare organization per consumer (phone, web, mobile app).  

Average number of people in a household was also calculated per consumer diagnosis.   

The average of each effort factor was compared to the diagnosis.  When the diagnoses 

were sorted based on the average of each individual factor, the list of those showing up at 

the top varied.  For example, chronic kidney disease was the diagnosis with the second 

highest out of network provider visits per consumer, but fell about halfway down the list 
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when looking at how frequently the average consumer calls the healthcare organization.  

Correlations studies between factors were conducted to see how finding care and paying 

for it may relate.  While some variables are correlated, each one is independent as it 

relates to the type of effort required.  The expert panel was consulted again to understand 

if there is causation between variables.  They concluded that while a person with a certain 

diagnosis may have trouble finding and paying for care, the effort required for one factor 

does not mean effort will result with another.  Given it is known that some factors require 

more effort than others based on the expert panel, the weightings defined by them were 

used to assign a score of effort to each diagnosis.  This helps to define which diagnosis 

requires more effort than others.       

The weightings were used similar to coefficients in a mathematical equation.  The 

weighting of each factor was multiplied by the average number of occurrences for the 

factor.  The results were then summed together to provide a total effort risk score for each 

diagnosis.  See Table 3.2 for example of calculation. 

Table 3.2.  Calculation of Effort Risk Score for Dislocation of Knee 

Variable Weight Average Score 

Number People with Claims in Household 5% 2.14 0.11 

Visits to Providers outside of health insurance network 8% 4.48 0.36 

Number of adjustments required on claims 7% 0.57 0.04 

Number of claims where payment was denied by payer 25% 7.11 1.77 

Number of calls made by consumer 40% 0.65 0.26 

Number of Web/Mobile  app visits 15% 1.72 0.26 
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Total 

Effort 2.80 

 

Once all of the scores were calculated, it was shown that the diagnoses with the highest 

amount of effort are not necessarily the ones that are most clinically complex.  For 

example, both sprain of the knee & leg and malignant neoplasm of the breast both show 

up in the top twenty of the list.  The typical treatment within a given year for a sprained 

knee typically consists of less treatments in a year compared to breast cancer [15,16].  

The final results are a list of the most frequently occurring diagnoses sorted as they 

related to the effort a consumer must put forth with the health care system to find and pay 

for care.  The list was given to the subject matter experts for validation.  The top 25 

diagnoses are shown in Table 3.3.   

Table 3.3. Top twenty-five high effort diagnoses 

Diagnosis Description 

Average 

number of 

people in 

household 

Average 

number 

of out of 

network 

visits 

Average 

number of 

claim 

adjustments 

Average 

number 

of claim 

denials 

Average 

number 

of phone 

inquiries 

Average 

number of 

web/mobile 

app 

inquiries 

Total 

Effort 

Risk  

CHRONIC KIDNEY 

DISEASE 

1.61 7.10 1.38 15.87 0.57 1.13 5.11 

DRUG DEPENDENCE 2.18 11.62 0.97 8.61 0.95 1.79 3.91 

HEART FAILURE 1.39 3.64 0.77 12.61 0.41 0.55 3.82 

COMPLIC MEDICAL 

CARE NEC 

1.61 0.74 0.28 11.89 0.69 1.17 3.58 

SPRAIN OF KNEE & 2.32 5.46 0.60 8.27 0.81 1.72 3.25 
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LEG 

CHR AIRWAY 

OBSTRUCT NEC 

1.41 2.45 0.46 10.38 0.35 0.85 3.16 

MALIG NEO FEMALE 

BREAST 

1.74 3.40 0.97 7.89 0.85 2.47 3.11 

INTERVERTEBRAL 

DISC DIS 

1.91 5.17 0.64 8.00 0.74 1.41 3.06 

SOMATIC 

DYSFUNCTION 

2.18 6.17 0.52 7.69 0.56 1.74 3.05 

DIS OF 

MUSCLE/LIG/FASCIA 

2.00 5.33 0.47 7.49 0.63 1.48 2.91 

OTHER CERVICAL 

SPINE DIS 

1.96 5.04 0.52 7.14 0.68 1.68 2.85 

PERIPH 

ENTHESOPATHIES 

1.95 4.27 0.52 7.22 0.67 1.78 2.82 

DISLOCATION OF 

KNEE 

2.14 4.48 0.57 7.11 0.65 1.72 2.80 

OSTEOARTHROSIS ET 

AL 

1.59 3.33 0.66 7.20 0.74 1.64 2.73 

CARDIAC 

DYSRHYTHMIAS 

1.56 2.34 0.50 8.03 0.51 1.20 2.69 

NUTRIT/METAB/DEVEL 

SYMP 

2.40 3.97 0.72 6.28 0.75 1.53 2.59 

MALIGN NEOPL 

PROSTATE 

1.69 2.52 0.71 7.04 0.60 1.56 2.57 

BACK DISORDER NEC 1.87 4.04 0.47 6.23 0.60 1.54 2.48 
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& NOS 

RADIUS & ULNA 

FRACTURE 

2.51 3.41 0.61 5.98 0.71 1.56 2.45 

OTH ILL-DEF 

MORBID/MORTL 

1.55 2.15 0.33 6.80 0.62 1.41 2.43 

JOINT DISORDER NEC 

& NOS 

1.96 3.64 0.46 5.88 0.69 1.42 2.38 

OTH DIS 

SYNOV/TEND/BURSA 

1.82 3.37 0.52 5.88 0.61 1.55 2.34 

NORMAL PREGNANCY 2.19 2.45 0.59 5.16 1.06 1.84 2.34 

OTH CHR ISCHEMIC 

HRT DIS 

1.56 1.97 0.53 6.43 0.48 1.26 2.26 

SPRAIN OF BACK 

NEC/NOS 

1.84 4.02 0.37 5.39 0.54 1.10 2.17 

 

Correlation studies between the factors showed significant correlations (P < 0.05) 

between the number of people in a household and the number of phone calls, web visits, 

and out of network visits.  Claim adjustments were correlated with OON visits and claim 

denials.  The number of visits to the web or mobile app were also correlated to denied 

claims and calls.   

Discussion  

This study took into consideration the consumer’s ability to pay and access healthcare in 

regards to their diagnosis.  It was determined that having denied medical claims and 

inability to work with a provider covered by insurance results in higher effort for the 
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consumer.  Confusion and inquiries on how to get care also contribute to the need to 

engage. Removing the amount of work involved with these administrative tasks allows 

for easier access to the treatment procedures that are more likely to result in better health. 

Effort in using the healthcare system impacts a consumer’s willingness to accept the 

system and engage.  This amount of effort also ties to diagnosis.  The highest risk 

diagnoses (drug dependence, chronic kidney disease, etc.)  remained consistent when 

looking at the correlated factors.      

Diagnosis appears to stand out as being a way to determine who puts forth effort when 

accessing the healthcare system.  Segmenting the population by diagnosis as it relates to 

effort will allow more customization to consumer needs when designing the system.  By 

focusing the system design to assist those who put forth the most effort when accessing 

and paying for care, the overall satisfaction and acceptance of the system will be 

improved.  The cost of care should be reduced through improved utilization of the 

broader healthcare system.  The cost of the information system within the health 

insurance organization should also be reduced since there will be less contacts and 

rework, resulting in better operational efficiency.   

Future studies could verify the belief that designing specifically for effort factors and 

diagnosis will improve the satisfaction of the consumer in using the healthcare system.   

Limitations of this study include the fact that only data from a year’s worth of time was 

used.  It is possible that over a lifetime, consumers with chronic diagnoses put forth more 

effort.  While this is true, consumers who don’t typically use the healthcare system are 
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often those most confused about how to use it [14].  Many of the highest effort diagnoses 

were related to injuries such as sprains and fractures, as well as normal pregnancy.  Those 

who are athletic and mothers who are generally healthy would be those likely to 

experience these diagnoses, and therefore wouldn’t be frequent users of the healthcare 

system.   

Conclusion 

This study provides an understanding of how consumers must put forth effort when 

engaging with a healthcare system to access care.  It shows how their diagnosis relates to 

the amount of effort put forth in administrative tasks such as finding providers and paying 

for care versus the effort related to undergoing treatments.  It is known that for consumers 

to accept and engage with a system, it must free from effort and easy to use.  Therefore, 

designing systems using results found in this study is more likely to lead to better 

consumer engagement.  The design of a healthcare system that makes it easier to 

understand how to avoid denied claims, educate on the payment of claims to avoid 

adjustments, and quickly find providers of affordable care will result in higher 

satisfaction and acceptance of the system.   
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IV. Designing Healthcare Information Systems to Reduce Effort and 

Increase Satisfaction and Acceptance 

Abstract 

One aspect that must be considered for consumers to accept an information system is how 

easy it is to use.  This also applies in healthcare where consumers use phone and web 

portal systems to find, access, and pay for treatments required to maintain or improve 

their health.  This study set out to determine if creating a health information system that 

is easy to utilize would lead to consumers who are more satisfied and more likely to 

accept the system.  The system studied was a contact center within a health insurance 

organization where consumers interact via phone and web portals (secure e-mail and 

online chat).  It showed that a system designed to reduce consumer effort resulted in 

consumers who had more loyalty, trust, and engagement with the organization providing 

services through the system.  

 This study found that consumers are more likely use a healthcare system for 

treatment if you first remove the effort in finding and paying for care.  Future work could 

include improving systems such as websites or mobile apps that provide the same 

information as the call center.  A lesson learned from the study was the importance of 

creating survey questions to specifically target the aspect being studied, removing any 

noise that may cause bias.    

Introduction 
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For consumers to successfully improve health outcomes, they must be engaged in, 

satisfied and trustful that the healthcare information they receive is accurate in meeting 

their needs. [1,2] This includes engagement in finding healthcare providers, deciding on 

appropriate treatments, and paying for care.[1,3,4]  Therefore, to be fully engaged, the 

consumer must satisfactorily accept the design of the system or process they follow to 

access information.[5]   

When reviewing the literature related to the acceptance and engagement of health 

information systems, some of the most frequently occurring barriers include failure of the 

system to meet consumer needs and consumers lacking trust in the accuracy of 

information the system provides.[1,6]  The systems consisted of technologies such as web 

portals, telecommunications, and mobile applications.  Since solutions created using 

proven methodologies are not meeting the needs of the consumer, it is likely that the 

requirements were not correctly identified.[7]   

There are two primary aspects that must be considered to lead to acceptance.  The first is 

how much the consumer perceives the system to be useful or “the degree to which a 

person believes that using a particular system will enhance his or her performance or 

outcome.”[8] This means that in healthcare the consumer trusts that the information they 

are receiving through the system will lead to improved health or wellness.   The other is 

the perceived ease-of-use, or “the degree to which a person believes that using a 

particular system would be free from effort“.[8] Therefore, the least amount of effort 

required for the consumer to use the system leads to the most accepted design.[5,8]   
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It is known that some consumers must put forth more effort in finding and paying for care 

due to their diagnosis.  This is because a diagnosis determines how often the consumer 

must find a provider, and the likelihood they seek services that their healthcare insurance 

may not cover or discount the cost.[9]  This is typically due to the consumer not 

understanding the correct path of treatment that aligns with their specific health insurance 

benefits or going to a provider who is less experienced than others in treating the 

condition.[9]   

Purpose and Aims 

The purpose of this study was to determine if creating a health information system that 

meets a consumer’s immediate needs in accessing and paying for care improves 

acceptance, loyalty, and satisfaction.  By creating a system that is easy to utilize and can 

be trusted, it was believed that consumers would be more satisfied and more likely to 

engage with the system.   We hypothesized that a healthcare system designed to meet 

consumer’s needs, through reduced effort in accessing information, results in improved 

satisfaction.  The healthcare information system used for this study was a consumer 

contact center within a health insurance organization.  Consumers interacted with the 

organization’s representatives through phone and web portals. 

By designing a consumer contact center system to find a provider and understand how to 

pay for care, based on a consumer’s specific needs, it was believed that the consumers 

would be more satisfied and more likely to trust the system for purposes besides their 

immediate needs of finding and paying for care.  This means that they would be more 
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likely to use the contact center system for additional services the healthcare organization 

offers, such as clinical guidance and support.  They would also be likely to recommend 

the system to other consumers.  It has been shown that organizations that have consumers 

who are more likely to recommend the services provided grow at twice the rate of their 

competitors.[10] 

This study aimed to determine if consumers are more satisfied when they utilize a health 

information system specifically designed to make finding and paying for care easier.  It 

used factors such as diagnosis, number of denied claims, and number of inquiries into the 

health organization to design the system.  Consumer satisfaction, distress during the 

interaction with the system, likelihood to recommend the system, and amount of 

engagement once initial inquiry is resolved, were used to measure if the redesigned 

system was an improvement.   

Methods 

The health information system is a consumer service center that receives inquiries from 

consumers on how to find and pay for care.  Consumers make approximately 40,000 

contacts to the health organization per month via phone, online chat, and e-mail.  The 

types of consumer inquiries are both clinical and administrative, and include how to use 

their health insurance payment plan, where to find care, and what types of treatments they 

should consider.   

The method that was followed to understand if a system designed to decrease effort 

results in satisfaction was to redesign the system, deploying it for 3 months, and then 
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comparing consumer satisfaction results to a control group.  The health information 

system consisted of representatives, telecommunication technology, desktop tools, and 

web portals (containing secure e-mail and chat).  These components were integrated and 

designed to provide consumers with accurate information regarding how to find and pay 

for care.  To do this, information was synchronized across the technologies and health 

representatives were trained on utilizing them to help the consumer navigate visits to 

providers and plan for the bills and costs associated with the visits and treatments.  

Consumers interacted with the contact center through phone calls or web portals.  The 

representatives coordinated visits to the most ideal provider aligned with the consumer’s 

health needs and insurance plan.  Given that finding a provider often results in increased 

effort, the health representatives not only found the contact information for the provider, 

but also set up the appointment for the consumer.  The representatives also educated the 

consumer on the cost of various treatment paths given their diagnosis, the prices 

providers charged, and insurance plan benefits.  For those consumers who had a 

diagnosis that typically results in extra effort with misprocessed payments, inquiries were 

handled immediately by health representatives who also have the ability to adjust claims 

versus following up with the consumer after resolution.  This was done in real time 

during the conversation with the consumer so that they did not get frustrated when trying 

to understand how to resolve.  Health representatives also assisted with connecting 

consumers to a clinician who can provide treatment decision support.  Table 4.1 

summarizes the differences between the control system and the redesigned system based 

on factors related to consumer effort when finding and paying for care.[6,11] 
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Table 4.1. Factors Impacting Effort to Access Healthcare and how the System Addressed 

Them Before and After Redesign. 

Factor impacting 

effort 

System Prior to Redesign 

(Control System) 

New system features 

(Redesigned System) 

Number People with 

Claims in Household 

Healthcare organization (contact 

center representatives) only 

addressed issue of consumer they 

were communicating with 

Healthcare needs were 

addressed for everyone in 

the household in one 

conversation between the 

caretaker and contact 

center representatives 

Visits to Providers 

outside of health 

insurance network 

A list of providers and contact 

information were given to 

consumer who was looking for 

care; consumer then had to 

contact providers on their own 

Representatives provided 

consumer with providers 

meeting consumer’s 

preferences, made sure 

provider was accepting 

patients, and set up 

appointments 

Number of 

adjustments required 

on claims 

Consumer had to contact 

healthcare organization for 

adjustments, and navigate 

between representatives to find 

one who could make claim 

adjustment 

Consumers with diagnoses 

where claims are likely to 

pay incorrectly are directly 

connected with 

representatives who have 

the skill to make 

adjustments 



60 

 

Number of claims 

where payer denied 

payment  

Consumers were not informed 

that ancillary procedures such as 

labs, radiology, and pathology 

may be covered in a variety of 

ways by their healthcare 

insurance plan 

Typical treatment paths and 

various procedures for 

diagnoses are explained; 

Representatives connect 

consumer with clinical 

nurses to assist with 

treatment support  

Number of calls made 

by consumer 

Consumer often didn’t know 

additional questions to ask and 

would need to contact the 

organization multiple times to get 

all questions answered 

Representative looks up and 

explains benefits, costs, and 

accessible providers on each 

contact; Connection with 

clinical nurse to assist with 

treatment support 

Number of 

Web/Mobile  app 

visits 

Consumer was left to navigate 

web portal system on their own 

Real time chat was enabled 

to connect with 

representatives through 

web portal; button was 

added to web and mobile 

app to directly make a 

phone call to contact center 

 

Surveys were provided to consumers who used the control system (prior to redesign) and 

consumers using the redesigned system.  The surveys were administered directly after the 
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conversation was finished by sending it through the same communication channel the 

consumer used to contact the organization.  The surveys included questions about how 

satisfied the consumer was, if they trusted the answer they received, and if the agent they 

communicated with was helpful.  Another method of measurement was through the use 

of a technology that detects distress in the voice of the consumer.[12, 13]  The 

technology is connected to the call system and applies a linguistic-based psychological 

behavioral model to the sound and language used in the voice of the consumer to detect 

distress.  The algorithmic model was created from Mattersight Corporation’s analysis of 

voice data, based on negative behavior patterns of dissatisfied consumers, and follows the 

guidelines used in previous studies.[13, 14]  Distress signifies that the consumer is 

frustrated and putting forth effort to understand resolution.[15] The consumers using the 

healthcare information system to find care also have the ability to enroll in clinical health 

programs to assist them with managing their health.  Many consumers are unaware that 

this is included as part of their health insurance plan.  In the redesigned system, health 

representatives educated members about this program after helping them find care, and 

were able to enroll them during the conversation.  The number of consumers enrolling in 

programs was also measured.   

Only one of the authors worked with the organization in the system redesign.  Other 

authors acted as evaluators to remove bias that can occur when a person critiques their 

own work.   

Data Collection and Preparation 
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The data for the consumers served by the health insurance organization is stored and 

maintained within the organization.  This study was conducted within the organization so 

that HIPAA regulations were followed and both personal health information and 

personally identified information were secure and not shared outside of agreements in 

place between the organizations and the consumers in the study.  The organization 

approved this study and consultation took place with its legal department.  The 

information related to factors contributing to effort was spread over multiple servers used 

to process consumer interactions.  Payer entities (employer, government, and individuals) 

provided consumer identification data to the healthcare organization.  This included 

demographics such as age, location, race, and sex.  Data related to diagnosis was pulled 

from medical claims submitted by providers which contain ICD codes.  The operational 

processing of these claims is also securely stored so that frequency of payment 

difficulties could be obtained.   It also shows the cost of treatments.  The healthcare 

organization stores historical documentation of consumer inquiries for continual use in 

improving service to consumers.   The information related to the defined factors was 

moved into a single database to act as a place to conduct analyses and inform the health 

representatives about the specific consumer.  This allowed information to easily be 

moved into Excel, SAS, and Minitab as needed for further data analysis.   

Two types of surveys are regularly administered to the consumers to understand how 

satisfied they are with the system.  One is a general satisfaction survey consisting of 8 

questions and using a scale of 1 to 5.  The other is a Net Promoter Score survey asking 1 

question about likelihood to recommend the service.  It uses a scale of 1 to 10.  They are 
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sent in both written and voice form depending on the communication channel the 

consumer used for their inquiry.  This survey data was collected for both the control and 

treatment groups and matched to the rest of the consumer data based on the consumer’s 

health insurance ID number. 

The general satisfaction survey was administered directly after the interaction with the 

system.  It was randomly delivered to 10% of those contacting the organization, which is 

shown in Table 4.2. 

Table 4.2. Survey Questions to Understand Satisfaction with the System. 

Survey questions administered to consumers after they interact with the health information system 

1. Thinking about the conversation you had with our agent, overall, how satisfied are you with 

the level of service you received?  Remember, the scale of 1 to 5, where 1 means not at all 

satisfied and 5 means completely satisfied. 

2. How satisfied are you with the agent being polite and respectful to you during the call? 

3. How satisfied are you that the agent understood your issue? 

4. How satisfied are you with the level responsibility the agent took to answer your question or 

to resolve your issue? 

5. How satisfied are you with the agent’s ability to work through and resolve your issue, using 

language you understand? 

6. Using the same rating of 1 to 5, please rate the trust you have in the answer you received?  5 

means that you have full trust in the answer you received, 1 means you have no trust in the 

answer you received. 

7. Using a scale of 1 to 5 where 1 means “very high effort on your part” and 5 means “very low 

effort”, thinking of your most recent call center experience, how much effort did you 

personally have to put forth to handle your request? 

8. Using a scale of 1 to 5 where 1 means “highly disagree” and 5 means “highly agree”, did your 

customer service representative demonstrate concern for your needs? 
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The Net Promoter Score survey given to consumers consisted of one question, “How 

likely are you to recommend the service to others?”  This survey is randomly sent 

through phone calls or e-mail to consumers who have the health insurance plan, whether 

they interact with the information system or not.  In this survey, consumers are able to 

rate the service on a scale of 1 to 10, with 10 being the most likely to recommend.  When 

asking consumers this question, it is considered to be a way to calculate a Net Promoter 

Score, and was developed as a measurement tool to align consumer satisfaction and 

loyalty to business profits.[10]  The score is calculated by taking the percent of 

consumers promoting the service (ranking it as 9 or 10) and subtracting out the percent of 

detractors (those rating it 6 or less).[10] This survey was administered to random 

consumers who utilize the organization’s health insurance plans.  The consumers did not 

necessarily need to interact with the health information system.   

Throughout the study, other data was collected for random interactions with consumers.  

This included what was discussed during the interaction, length of interaction time, and 

behavior of the consumer.  For example, whether or not the consumer’s voice sounded 

distressed was recorded, as well as whether or not the consumer enrolled in a clinical 

health program during the conversation.   

Data Analysis  

 A comparative-effectiveness study approach was utilized; the survey results from those 

using the newly designed system was compared to the results of the control system.  The 

control group was those consumers looking for similar healthcare services, with the same 
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type of insurance plan, who utilized the system prior to the redesign.   To ensure that the 

minor plan changes throughout the year were not driving the results, the likelihood of 

consumers to recommend the healthcare organization for those interacting with the 

system were compared to those with the same insurance plan who obtained care on their 

own without assistance from the system.   

To validate the survey data, the percent of callers who were distressed according to the 

voice detection technology in the control was compared to the percent of callers who 

were distressed when using the redesigned system.  A comparison between control and 

redesign was also conducted for the percent of consumers who enrolled in a clinical 

program during the conversation.      

Chi-square analyses and descriptive statistics were then used for the comparison of the 

control and the redesign.  This was done since the populations were not exactly the same 

size, the consumers surveyed before and after the redesign consisted of different 

individuals, and the distribution of the results was not normal.   

Results 

This study was completed over a 6 month continual time period where over 100,000 

consumer interactions took place.  Using 11 different metrics and data from over 5000 

random system users, it was shown that consumers are more satisfied with a health 

information system designed to reduce their administrative effort.  This was shown 

through 9 survey questions, level of distress in the voice of the consumer, and the 

likelihood that a consumer would accept clinical assistance from the organization. 
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The general satisfaction surveys that were administered directly after the interaction 

between consumers and the health information system used the Likert scale of 1 through 

5, with 1 being the least desired response and 5 being the most.  While the distribution of 

all of the survey data was weighted more towards a 5, with the median always being 5, a 

shift of the population scoring higher was observed.  This means that less people rated the 

system as 1 or 2 and more consumers rated it as a 4 or 5.  Table 4.3 shows the results 

from the surveys.  The pattern of consumers shifting to more desired responses was 

observed for each question and results are shown in the table with shaded and bold text.  

The results of each chi-square test are also shown.  Questions 3, 5, 6, and 7 showed a 

statistically significant difference with a p-value of less than 0.05.   

Table 4.3. Survey Results from Questions Asked Immediately After Interaction with the 

System. 

 

Survey

Result Control Redesign Control Redesign Control Redesign Control Redesign

1 n 186 184 98 90 148 137 157 153

% 4.057 3.692 2.137 1.806 3.228 2.749 3.424 3.07

2 n 90 74 41 39 85 60 81 63

% 1.963 1.485 0.894 0.783 1.854 1.204 1.767 1.264

3 n 143 146 72 69 116 112 110 126

% 3.119 2.929 1.57 1.384 2.53 2.247 2.399 2.528

4 n 377 428 176 181 277 325 268 336

% 8.222 8.587 3.839 3.632 6.041 6.521 5.845 6.742

5 n 3789 4152 4198 4605 3959 4350 3969 4306

% 82.639 83.307 91.559 92.396 86.347 87.279 86.565 86.396

Survey

Result Control Redesign Control Redesign Control Redesign Control Redesign

1 n 167 160 202 190 307 244 169 169

% 3.642 3.21 4.41 3.81 6.7 4.9 3.686 3.391

2 n 84 68 101 87 153 144 72 68

% 1.832 1.364 2.2 1.75 3.34 2.89 1.57 1.364

3 n 126 104 222 200 329 325 153 145

% 2.748 2.087 4.84 4.01 7.18 6.52 3.337 2.909

4 n 300 348 564 585 667 744 347 392

% 6.543 6.982 12.3 11.74 14.55 14.93 7.568 7.865

5 n 3908 4304 3496 3922 3129 3527 3844 4210

% 85.234 86.356 76.25 78.69 68.24 70.77 83.839 84.47

p=0.041 p=0.029 p=0.001 p=0.546

Question 6 Question 7Question 5 Question 8

Question 1 Question 2 Question 3 Question 4

p=0.309 p=0.608 p=0.034 p=0.086
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The results from the Net Promoter survey about likelihood to recommend the service to 

others showed improved scores for consumers interacting with the system.  Consumers 

who did not interact with the system, but utilized the same health insurance plan, scored 

lower for the same time period.  In this example the control was considered to be 

consumers with organization administered health insurance plans in the time period prior 

to the redesign, whether they interacted with the system or not (n=134).  The “Redesign” 

population consisted of consumers with the same plan after the new system was 

implemented (n=196).  The score for those interacting with the system increased by 13 

points and those who did not interact with the system had a score that decreased by 16 

points.  Figure 4.1 shows the results from the survey. 

Figure 4.1. Net Promoter Scores from Consumers with the Same Health Insurance Plan. 

 

After analyzing the percentage of callers into the organization that were distressed, the 

redesigned system had approximately 4% less consumers whose voice sounded distressed 

out of the entire population.  This resulted in close to a 12% reduction in distressed 
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callers overall.  The sample size for the control was 10,259 calls and the sample size for 

the redesign was 8,938 calls.  The chi-square test had a significant p-value of less than 

0.001, showing a dependency between the system design and distressed callers.  Figure 

4.2 shows the results from the distressed caller study. 

Figure 4.2. Percent of Callers in Control and Redesign Whose Voice Indicated Distress. 

 

When the data related to program enrollments was analyzed, it was discovered that 

conducting comparison tests was challenging due to health insurance payers offering 

different types of clinical programs.  Some plans only offered programs assisting 

consumers experiencing cancer while others offered programs to assist with general 

health and wellness, such as exercise and diet coaching.  Another issue was due to the 

fact that outbound campaigns to get consumers to enroll in the programs were taking 

place at the same time as the testing for this study.  It is possible that the redesigned 

system had more enrollments due to a program marketing campaign being sent out at the 

same time as the redesigned system implementation.  Due to this, two health insurance 
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plan populations with the same types of programs and campaigns needed to be compared.  

One population was consumers with a plan that did not have the redesigned system 

implemented (control), and the other had consumers who could interact with the new 

system.  The population that had the ability to interact with the new system had 19% 

more enrollments in clinical programs than the control. 

Discussion  

While not all results of the survey questions asked to consumers were statistically 

significant, they did all show a shift towards improved satisfaction with the healthcare 

system.  Consumers appeared to be more satisfied with the healthcare organization, felt 

the system was more concerned about their needs, and that it better understood their 

issues.  Statistically, it was shown that there was a dependency between the design of the 

system to provide information and many needs of the consumers.  In the redesigned 

interface, consumers were more likely to feel the health representatives understood their 

issue, information was communicated in a way that was understood, they had trust in the 

answer, and there was low effort on the part of the consumer themselves.  This lower 

effort with the redesigned system implies that the consumer is more likely to accept the 

system as one assisting them with finding and paying for healthcare.[8, 16]  While some 

of the factors studied are clinically significant, such as reducing the effort to get 

resolution, there are other factors that may also be contributing to how consumer’s view 

the system.  For example, the survey questions that did not show a significant difference 

with the redesign were more focused on the personality of the agent.  The consumers may 

be judging how well they like the organization based on how well they like the agent.   
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Consumers are not likely to recommend an organization to their friends and 

acquaintances if they are unsatisfied with it.  Research has shown that the more likely 

consumers are to recommend a system contributes to increased growth and profits for an 

organization.[10]   While there is literature that aims to show reduced medical costs, there 

is little that directly shows how revenue and growth can be obtained through improved 

health information systems.  This study showed that consumers are more likely to 

recommend the system when it is designed to reduce their effort to find and pay for 

healthcare.  The consumers using the redesigned system promoted the system more than 

those using the control system.   

Frustration and effort to find resolution can come across in the voice of a person.[17]  In 

the study, the distress detected in the voice of a consumer was reduced with the redesign 

of the system.  While studies show success using distressed voice detection technology, 

this is the first showing it with a health information system.[13] It is a better use of 

consumer’s time to focus on administering the treatments prescribed and activities 

directly contributing to their health rather than the stress of finding and paying for the 

care.[18]  This study showed that stress was reduced in the population utilizing the 

system redesigned to reduce effort in accessing care.  People undergoing recovery from 

ailments are more likely to achieve improved health when they have lower stress.[18]   

Many health information system studies aim to show acceptance and satisfaction with a 

system using improved health outcomes as a measure.[1]  This study differs in that it 

focuses upstream before a consumer undergoes their full treatment plan to build 



71 

 

satisfaction and engagement through administrative tasks.  This then sets the system up to 

provide additional clinical related services.   

Consumers were more likely to seek assistance from the healthcare organization when 

they also had a service model to reduce the effort they had to put forth in accessing care.  

Within the organization studied there are clinicians who provide treatment decision 

support to consumers.  Consumers did not utilize or engage with clinicians to the same 

degree prior to the redesign as they did once the system met their needs in finding and 

paying for care.  This ties to literature related to trust and may be due to the fact that 

consumers felt they received correct answers with their original inquiries, so they were 

more willing to trust the organization for additional services.[1,3]   

One limitation of this study was that it was not feasible to ask the same consumer the 

survey questions with both the control and redesigned system.  This is due to the fact that 

consumers have different health needs throughout their life and over the time of the 

study.  Another limitation is that consumers answering their questions may have been at 

different points of the treatment plans.  The large sample size assisted with overcoming 

this limitation, but future studies could be done to provide a better comparison.  The 

distribution of Likert scale data was weighted more toward high satisfaction so non-

parametric analyses needed to be used.  The sample sizes between control and treatment 

were close in size, but different since consumers were not required to complete the 

surveys.  Additional studies that could be conducted to test satisfaction in finding and 

paying for care could take place with digitally designed systems.  Lower effort payment 



72 

 

processes and provider searches on mobile apps and websites could be designed to 

increase satisfaction and acceptance.   

Conclusion 

A healthcare system designed to reduce effort in accessing care results in improved 

consumer satisfaction.  Consumers are also more likely to trust the assistance provided by 

the organization.   Finding and paying for care must happen for consumers to see 

clinicians and obtain the prescriptions required to improve their health conditions.  

Making it easier to access care allows consumers to find it sooner and focus on engaging 

with providers.  When consumers have assistance that reduces effort in managing 

medical claims and finding providers, they are more likely to accept the healthcare 

system.   

Table 4.4. Summary of Knowledge 

Existing and new knowledge on the topic of the study 

What was 

already known 

on the topic 

 

• The easier an information system is to use, the more likely the user is to 

be satisfied and accepting of the system[5,8] 

• Major barriers to users accepting health information systems include the 

design failing to appropriately meet their needs and inaccurate 

information causing the user to lose trust[1,6,19] 

• Consumers must be able to easily find providers and know they can 

afford paying for healthcare in order for them to seek and obtain 

treatment[20] 
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What this study 

added to our 

knowledge 

 

• Designing healthcare information systems to reduce effort in seeking 

and paying for treatment leads to more satisfaction and trust with the 

system 

• When consumers are satisfied and trust that a healthcare system 

provides the payment and provider information they require, they are 

more likely to utilize the system for clinical assistance  

• Consumers are more likely to recommend a system to others when it is 

designed to meet their needs in finding and paying for care, resulting in 

increased revenue and growth for the healthcare organization to balance 

out and cover medical costs 
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V. Conclusion 

In this dissertation I utilized informatics-driven data acquisition and analysis to 

answer a line of scientific inquiry regarding the design and use of a consumer health 

information system.  In this work I addressed three topics of relevance: 1) barriers to 

consumer engagement with HIT, 2) how diagnosis impacts a consumer’s ability to find 

and pay for healthcare, 3) how health information systems can be designed to increase 

consumer engagement and improve satisfaction.  I was able to show how designing 

healthcare call center systems to reduce effort in accessing and funding care increases 

their engagement with the system for additional clinical needs.  When focusing system 

design on reducing effort, it was shown that loyalty and satisfaction improved, thus 

increasing the likelihood of organizational revenue growth.  The organization used for 

this study has now implemented the call center system redesign to the population of over 

20 million consumers served.  A patent is pending on design of the system. 

From an informatics perspective the contributions of this dissertation include 

showing the relationships between a consumer’s ability to access and pay for care with 

their desire to continue to engage with the system.  By first removing the stress and 

improving the satisfaction with finding financially accessible care, we can then gain 

consumer engagement with healthcare systems for treatments and clinically related health 

and wellbeing.  Scientifically, this dissertation contributes by showing how measuring 

distress of consumers through their voice tone and their likelihood to promote an 

organization can be associated to effort they put into interacting with the organization.   
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