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ABSTRACT 

Purposes/Aims: The aim of this study was to create a web-based brokerage of patient decision-

making aids, titled Split Decision™, and to evaluate student nurse and student nurse 

practitioners’ intent to use and recommend the prototype website based on their perceived 

usability, usefulness and satisfaction. 

Rationale/Background: Adult patients frequently report confusion about treatment options, 

hindering their ability to fully participate in healthcare decision-making. Over 500 patient 

decision-aids exist on the internet, but are scattered across dozens of websites. Creation of a 

web-based decision-aid platform would utilize the existing information-seeking habits of 

patients, but provide them with evidence-based information when evaluating treatment options.  

Methods: Exemplar decision-aids were chosen from the 563 decision-aids published in the 

Ottawa Research Institute database and posted on a decision-aid brokerage website. Online 

access to the website was offered to study participants (n=29) from May to June 2016. 

Demographic information, quantitative and qualitative responses were collected from each 

website user and analyzed to evaluate perceived usability, satisfaction, and intention to use the 

pilot website.  

Results: Usability of the Split Decision™ website was found to be above average on Systems 

Usability Scale ratings. Participants rated the website highest on visual appeal and clear 

terminology on quantitative measures. Qualitative responses cited confusion with the navigation 

of pages and hyperlinks as areas of future improvement. 
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Conclusion: Study participants expressed a hope for future expansion of the website to other 

topics and patient populations. Further study of the Split Decision™ website will be planned to 

test revisions suggested during by participants during this doctoral project. 
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INTRODUCTION 

Background Knowledge 

Adult patients in primary care settings suffering from heart disease frequently report 

confusion and a lack of knowledge about available treatment options, hindering their ability to 

fully participate in healthcare decision-making (Thomson et al., 2007). Aggressive advertising on 

treatments such as aspirin use and exercise programs has further compounded this problem, 

potentially misinforming patients about the risks and benefits of therapeutic options available to 

them to treat their acute and chronic diseases (Legare & Thompson-Leduc, 2014).  

Patient-centered care has become a buzzword in the healthcare industry (Ferguson, Ward, 

Card, Sheppard, & McMurtry, 2013), encompassing the view that patients should be allowed to 

decide their own treatment course, even if their provider deems it unwise. Patient autonomy 

rules, or does it? The hidden caveat is that patients need to fully understand their treatment 

options and evaluate their own preferences and beliefs in order to make an informed decision 

(Tiedje et al., 2013) - a task easier said than done. Emotional forces, lack of knowledge, and a 

desire to please loved ones (among other factors) can all influence patient decision-making. This 

puts healthcare providers in a difficult position, namely how to provide guidance and direction to 

questioning patients without paternalistic control.  

Shared decision-making provides an answer to this problem, by encouraging patients to 

evaluate their own knowledge and beliefs about treatment options before talking to their provider 

(Alston et al., 2014). This fosters better dialogue between the patient and provider utilizing the 

best evidence available and keeps the focus on the patient. A variety of decision-making tools are 

available to primary care clinicians, both in online and print format. Unfortunately, even after 
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proof of their efficacy has been shown (Stacey et al., 2014), few clinicians and patients utilize 

existing decision-making tools, such as patient decision-making aids (Sinha, 2014). 

Decision-making aids are evidence-based publications which complement clinician 

counseling by listing available treatment options, information about generalized risks, benefits, 

outcomes, and clarification of the patient’s personal values (Sinha, 2014). Clinicians cite a wide 

variety of financial, cultural, scientific and pragmatic barriers to utilizing shared patient decision 

support interventions in their daily practice (Legare & Thompson-Leduc, 2014). One commonly 

cited barrier is the frustration of discussing treatment options with patients who have already 

received information from unreliable internet sources like Wikipedia and weblogs (Diaz et al., 

2002; Sciamanna, Clark, Diaz, & Newton, 2003). According to Car, Lang, Colledge, Ung, and 

Majeed (2011), up to 80% of internet users in the United States admit to having searched for 

health information on the internet, and 66% of those individuals report accessing online health 

information has impacted their future healthcare decisions. With 75.8 out of 100 individuals in 

the Unites States using the internet (Car et al., 2011), that equates to approximately 237 million 

individuals potentially using the internet to search for health information, a substantial part of the 

total population.  

This study was designed to support shared decision-making between provider and patient 

by increasing access to readily available decision-aids and educational materials through the use 

of a web-based portal titled Split Decision™. Split Decision™ is a platform which compiles a 

sample of evidence-based patient decision-making aids from around the world, allowing both 

patients and clinicians ready access to these resources in an easily-searchable format, a modality 
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that appeals to the techno-savvy health consumers of today (Cooley, Mancuso, Weiss, & Coren, 

2011; Hoffman et al., 2013).  

Local Problem 

The United States Congress authorized the creation of the Patient-Centered Outcomes 

Research Institute (PCORI), a nongovernmental, nonprofit independent organization, in 2010 to 

ensure that high-quality, relevant research was continually available to help consumers make 

informed health decisions (Patient-Centered Outcomes Research Institute, 2012). One of the 

national priorities for research within this organization is communication and dissemination 

research, which attempts to empower health consumers to ask for and use heath information to 

support shared decision-making between patients and their providers. The Patient Protection and 

Affordable Care Act (PPACA) also includes a provision promoting shared decision-making and 

the use of patient decision support interventions, but this has yet to be implemented in the United 

States (Alston et al., 2014). Over 500 evidence-based decision-aids are currently available on the 

internet, but are scattered across dozens of websites and not well advertised to the general public. 

Creation of a web-based decision-aid platform would utilize the existing information-seeking 

habits of patients discussed above, but provide them with evidence-based information to aid in 

evaluating treatment options with their healthcare providers (Jimbo et al., 2013; Sivell et al., 

2012), thereby meeting both the PCORI and PPACA research goals. Currently, no such platform 

exists in the United States for patients to freely access, showing a critical need in this area.  

Intended Improvement 

The primary aim of this study was to create and evaluate the usability of a web-based 

brokerage of patient decision-making aids. Meeting this aim would establish in the current body 
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of literature whether such an intervention has the potential to improve patient engagement in 

shared decision-making without dramatically changing the workflow of primary care providers 

or frustrating patients by its utilization.  

Purpose Statement 

The aim of this study was to create a web-based brokerage of patient decision-making 

aids, titled Split Decision™, and to evaluate student nurse and student nurse practitioners’ intent 

to use and recommend the prototype Split Decision™ website based on their perceived usability, 

usefulness and satisfaction with the website. 

Study Questions 

The primary question this doctoral project attempted to answer was: How do adult 

nursing students given access to a web-based portal of patient decision-making aids rate usability 

of the pilot website and its effect on their intention to engage in or recommend its use to support 

shared decision-making? 

Secondary questions included:  

1. How do participants rate and describe the usability of Split Decision™ website and 

website content? 

2. Do participants report an intention to use or recommend the Split Decision™ website in 

the future?  

3. Do particular demographics of participants express an increased likelihood of using or 

recommending the Split Decision™ website in the future?  

4. What are the strengths and limitations of using the Split Decision™ website as reported 

through quantitative satisfaction measures?  
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5. Do participants feel that accessibility to the Split Decision™ website would affect the 

way they interact with their healthcare providers? 

Frameworks 

SQUIRE as a Framework for Reporting 

This paper was written to follow the formatting recommendations made in the SQUIRE 

(Standards for Quality Improvement Reporting Excellence) guidelines to structure and report 

quality improvement projects (Ogrinc et al., 2008), with minimal adaptations (Appendix A). 

Following a structure like the SQUIRE guidelines allows for efficient assessment of the nature 

and effectiveness of quality improvement projects like the Split Decision™ website, by ensuring 

that all required elements for appropriate appraisal and evaluation are included when reporting 

the project (Moran, Burson, & Conrad, 2014, p. 184). This formalization of the reporting process 

allows for better dissemination of information and project findings to scientific and practice 

communities. 

PDSA 

As a quality improvement project, the development of Split Decision™ and its 

dissemination into the healthcare community was guided by the Plan-Do-Study-Act (PDSA) 

method of implementation (Lloyd, Murray, & Provost, 2012). The PDSA model, also called 

rapid cycle improvement, is one of the recommended implementation frameworks for quality 

improvement projects, as it allows the project team to test a change through continual cycles of 

revision and reassessment on a small scale prior to any large-scale interventions (Lloyd, Murray, 

& Provost, 2009). These cyclical small-scale changes occur in real-time, which allowed the 

project development team to respond to feedback on the usability and effectiveness of the project 
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much quicker than with traditional research methodologies. With the nature of technology being 

one of rapid evolution, this flexibility and quick adaptability were key to ensuring the continued 

success of the Split Decision™ website.  

There are four stages to the PDSA model: plan, do, study, act (Strom & Kaminski, 2012). 

The first stage of the PDSA cycle is to develop a detailed and appropriate PLAN. Questions 

regarding the who/what/when/where and how of test implementation and data collection need to 

be answered thoroughly, as well as predictions about what will happen during the test and why 

(Health Resources and Service Administration, 2011). The second stage, DO, is the go-live 

phase of the intervention (Levesque et al., 2001). During the STUDY phase, observations and 

study findings are analyzed and synthesized to compare the results of the real-world test with the 

predictions made during the PLAN phase of project design (Lloyd et al., 2012). Finally, the ACT 

phase allows the researcher to revise the intervention based on the findings elicited during the 

STUDY phase, which starts the PDSA cycle over (Jones, Stewart, Darer, & Sittig, 2013). While 

PDSA cycles can theoretically be conducted indefinitely for continuous quality improvement, 

due to the limitations of this doctoral project, only two cycles of the PDSA model were 

conducted.  

Diffusion of Innovation 

Rogers’ Diffusion of Innovation theory was the guiding theory behind the 

implementation and design of the Split Decision™ website. The Diffusion of Innovation theory 

helps guide researchers in their evaluation of whether certain individuals are more or less likely 

to adopt new technology or innovations (Steinke, Dastmalchian, Blyton, & Hasselback, 2013). 

According to Rogers, the actual diffusion of innovation occurs through five sequential stages: 1) 
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knowledge, 2) persuasion, 3) decision, 4) implementation, and 5) confirmation of the 

intervention (Rosen & Goodson, 2013). Having a clear understanding of these stages is vital 

when creating a novel intervention like the Split Decision™ website. Characteristics of the 

intervention which influence the likelihood of an individual’s decision on whether or not to adopt 

an innovation (also included in Rogers theory) must be thoroughly comprehended, to 

consequently increase the chances that such an intervention will be adopted by healthcare 

consumers (Doyle, Garrett, & Currie, 2014). 

The Diffusion of Innovation theory is unique in the fact that it is a change theory focused 

on the intervention itself, rather than the behavioral characteristics of the population (Rogers, 

2003). This outlook supported the goals of the dissemination design and PDSA models utilized 

in this study, wherein the web platform was tailored based on feedback received from the 

participants, and, therefore, attempted to be more effective across all adopter categories. 

Customization of the intervention based on the tenets of the Diffusion of Innovation theory also 

promotes generalizability and transferability of study results (Polit & Beck, 2012, p. 249). 
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Figure 1. Diffusion of Innovation theory
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FIGURE 1. Diffusion of Innovation Theory. (Adapted from “Diffusion of Innovations,” by E.M. 

Rogers, 2003, New York, NY: Simon & Schuster, Inc. Copyright 2003 by Everett M. Rogers.) 

Literature Review 

Search Strategy 

To evaluate the current state of the literature regarding shared decision-making 

interventions like patient decision-making aids, a search was conducted utilizing the EBM 

Search tool created by the University of Arizona. EBM Search allows subscribers access to 

articles posted in the Cochrane Database of Systematic Reviews, ACP Journal Club, PubMed, 

Google Scholar, ACP PIER, Guidelines.gov, UpToDate, MedCalc3000, STAT!Ref Medical 

Books, ClinicalKey, AccessMedicine and the Cleveland Clinic Foundation Intensive Review of 

Internal Medicine through a single search entry, representing all levels of the evidence pyramid 

(Melnyk & Fineout-Overholt, 2005).  
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To examine the current state of literature regarding shared decision-making in general, 

the search terms “shared AND decision AND making” were entered into the database, with the 

following filters applied: human, English language, published within the last five years (for 

complete search results, see Appendix B). Then, to determine what literature evaluated the 

efficacy of patient decision-making aids, a second EBM database search was conducted using the 

terms “decision OR decision making AND aid” with the following filters: human, English 

language, published within the last five years (for full results, see Appendix B).  

Appraisal of Studies 

After the above-mentioned searches were conducted, the results were imported into 

Endnote for further evaluation. Duplicate entries were removed, and all remaining titles of 

evidence grade I or II were read for relevancy to the research topic. Studies that were obviously 

irrelevant based on title reading were excluded, and all further studies were saved for abstract 

reading. After abstract reading, 74 articles were chosen for full-text reading based on perceived 

relevancy to the research topic and evidence rank. Ten of those articles were chosen for full 

appraisal and were imported into an evidence grid, which can be found in Appendix C. All 

studies included in the evidence grid were evaluated on the following components: theoretical 

framework, design, sample characteristics, data collection and findings. Qualitative studies were 

also appraised for illustrations of concepts or phenomena, and quantitative studies for 

descriptions of key variables, hypothesis and research question.  

Overall Strengths of the Literature 

A variety of interventions have been proposed to support shared decision-making, with 

patient decision-making aids showing the most promise (Alston et al., 2014; Feldman-Stewart et 
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al., 2013; Sepucha et al., 2013). A recent Cochrane review written by Stacey et al. (2014) found 

that use of decision-aids increased patient knowledge, allowed them to develop a more accurate 

risk perception of their condition, and allowed patients to choose a treatment option that was 

more in line with their stated values. A variety of decision-making aids are available for printing 

by patients and clinicians (Bekker, 2010; Feldman-Stewart et al., 2013; Khangura, Bennett, 

Stacey, & O’Connor, 2008), but most are scattered across numerous organizational websites, 

making them difficult to access.  

The efficacy of web-based interventions has been shown to equal or exceed that of 

printed decision-aids (Jimbo et al., 2013; A. M. Sawka et al., 2011; Simon et al., 2012; Thomson 

& Hoffman-Goetz, 2007), and reduce some of the barriers of using this modality of patient 

education (Iverson, Howard, & Penney, 2008) - namely lost information by the patient and the 

requirement that a clinician remember to give it to them in the first place. 

Overall Limitations of the Literature 

Throughout the available literature on shared decision-making, and patient decision-

making aids in particular, there appeared to be a general lack of high-quality research on the 

long-term benefits and usability regarding web-based shared decision-making aids. Many short-

term observational and randomized-controlled studies exist that describe the benefit patients saw 

in the short term with regards to increased knowledge and decreased anxiety about healthcare 

decision-making (Dolan & Frisina, 2002; Goel, Sawka, Thiel, Gort, & O’Connor, 2001; Horey, 

Kealy, Davey, Small, & Crowther Caroline, 2013; Sawka et al., 2011; Schoorel et al., 2014; 

Thomson et al., 2007; Wakefield et al., 2008), but almost no studies followed their subjects 

longer than a few months.  
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Very few of the articles appraised mentioned usability data in their discussion or results 

sections to prove that their decision-aid had been tested prior to full go-live (Kryworuchko, 

Stacey, Bennett, & Graham, 2008; Montori, LeBlanc, Buchholz, Stilwell, & Tsapas, 2013; Patel 

et al., 2014), showing a potential internal validity issue. It was therefore important that decision-

aids included in this project were carefully screened for both internal and external validity prior 

to being promoted on the Split Decision™ website.  

Another limitation of the studies was that, as very little qualitative research was found, 

hardly any of the studies appraised discussed the opinion of clinicians opposed to shared 

decision-making, with the exception of the articles by Jimbo et al. (2013) and Tiedje et al. 

(2013). This limitation made it hard to anticipate possible barriers to implementation or 

stakeholder buy-in that would occur during the development and implementation stages of the 

Split Decision™ website.  

Similarly, apart from the Alden, Friend, Schapira, and Stiggelbout (2014) article, none of 

the studies addressed the unique challenges of providing culturally appropriate care. With the 

emphasis on culturally competent care in healthcare today, lack of cultural awareness during 

development of a decision-aid may limit the generalizability of findings, especially given the 

understanding that culture plays a significant role in the decision-making process of each 

individual regarding their health (Little, 2013; Thomson & Hoffman-Goetz, 2007).  

Gaps in the Literature 

Only two organizations in the United States, the Agency for Healthcare Research and 

Quality (AHRQ) and the Mayo Clinic Shared Decision Making National Resource Center, 

currently host web-based shared decision-making aids on their websites for consumer use. Three 
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decision aids are available through AHRQ and six through the Mayo Clinic – a fraction of the 

decision aids available through other organizations. To date, the only compendium of patient 

decision-making aids in existence is published by the Ottawa Hospital Research Institute, but 

was designed to be utilized by Canadian clinicians and researchers, not the general public 

(Ottawa Hospital Research Institute, 2014). The information included in its description of the 

decision-aids are at a very high methodological level, precluding individuals with a lower health 

literacy level from using this resource. The researchers felt that creating a companion website 

aimed at patients which includes layman’s language and a user-friendly search function would 

promote utilization of existing evidence-based information for American consumers, and support 

the shared decision-making movement in healthcare.  

As of the time of this paper’s writing, the author was unable to find mention of any 

website similar to the Split Decision™ database, which was in development through any major 

organization or government agency, further supporting the conclusion that the development of 

the Split Decision™ website would add to the scientific body of knowledge by filling this 

obvious gap.    

METHODS 

Project Design 

As the author was unable to find a compendium of patient decision-making aids currently 

in existence, this supported the decision to conduct a pilot study to develop and test a website to 

fill this obvious need. Pilot studies allow for a small-scale test to be run which tests the methods 

of a larger-scale research project prior to full implementation (Lee Abbott, 2013). This design is 

especially important when new products or interventions are being developed because pilot tests 
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evaluate not only the research methods, but the intervention itself, allowing multiple 

opportunities for improving and refining the intervention prior to full go-live if necessary 

(Moran, Burson, & Conrad, 2014). Data obtained from pilot testing provides information on a 

variety of outcomes, including the acceptability of the product by its intended beneficiaries, the 

adequacy of intervention protocols, the appropriateness of the dose of the intervention, the extent 

to which intervention fidelity is maintained during the research project, the rate of retention 

during the study, the safety of the intervention and any side effects that exposure to the 

intervention might yield (Polit & Beck, 2012, p. 195). 

Website Development 

Utilizing the U.S. Department of Health and Human Services’ Research-Based Web 

Design and Usability Guidelines (U.S. Department of Health and Human Services, 2006), a 

website titled Split Decision™ was designed by the primary investigator and made available for 

usability testing during this pilot study. Last updated in 2006, the Research-Based Web Design 

and Usability Guidelines provide a frame of reference for web designers and researchers to 

ensure that any new website containing health information or educational materials supports the 

user experience. In order for a website to promote a meaningful and valuable user experience, 

information included in the website must be useful, usable, desirable, findable, accessible and 

credible (Bartlett et al., 2012) as described in Table 1: 
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TABLE 1. Elements of a Meaningful Website. 

Useful Website content should be original and fulfill a need 

Usable Website must be free of error and easy-to-use 

Desirable Design elements such as images, logos, group identity and brand are used to evoke 

emotion and appreciation for website content 

Findable Website content should be easy-to-navigate and locatable both on- and off-site 

Accessible Website should be accessible to individuals with disabilities 

Credible Users must trust and believe the content included in the website 

The Split Decision™ website compiled exemplars from the 563 decision-aids published 

by numerous organizational and private authors and freely available for use in the Ottawa 

Research Institute database into one web-based portal. Exemplars were chosen by the primary 

investigator for inclusion based on applicability towards reducing or evaluating cardiovascular 

risk, which remains one of the leading causes of morbidity and mortality in the United States 

today (Krakoff et al., 2014; Stone et al., 2013). Seven decision-aids were chosen for final 

inclusion, covering the topics of weight loss, smoking cessation, statin use, aspirin use, blood 

pressure management, evaluation of cardiovascular risk and communication regarding heart 

disease prevention. Content validity was supported for decision-aids included in the Ottawa 

Research Institute database and, prior to inclusion, all were graded on the International Patient 

Decision Aid Standards to ensure that they were high-quality, evidence-based decision-aids 

(Elwyn et al., 2006; Volk, Llewellyn-Thomas, Stacey, & Elwyn, 2013), which eliminated the 

need to complete this step during this pilot study. The Split Decision™ website was hosted on 

the DreamSpark subscription service available through Microsoft Azure®. Split Decision™ was 

built using WordPress 4.5.3, running the Sydney 1.30 theme. See Appendix D for screenshots 

from the Split Decision™ website. 
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Setting 

As this was a pilot test, a single setting was included for participation. Participants were 

recruited from the College of Nursing at the University of Arizona for convenience sampling. 

Participants 

Participants were chosen from among the accessible population within the College of 

Nursing at the University of Arizona. At the time of this paper’s writing, 1085 baccalaureate and 

graduate students were enrolled. An initial PDSA cycle was conducted with the three committee 

members overseeing this doctoral project, after which a target sample of 50 students was sought 

for PDSA cycle 2 from the available student population from May to June 2016. All individuals 

who meet inclusion criteria were invited to participate via email. Inclusion criteria for 

participants included: a) adults over the age of 18, b) with at least a 5th grade English reading 

proficiency level as evidenced by enrollment in the College of Nursing, and c) Internet access. 

Evaluation Tools 

The System Usability Scale (SUS) was used to evaluate the participants’ perceived 

usability of the Split Decision™ website. This scale, similar to a Likert scale, is a widely-used, 

10-question survey developed in the 1980’s by John Brooke to be used as an efficient and 

subjective measure of system usability (Finstad, 2010). When using this scale, participants are 

asked to rate their level of agreement or disagreement about the 10 statements describing the 

website or software under review (Tsopra, Jais, Venot, & Duclos, 2014). It was obtained through 

the U.S. Department of Health and Human Services website under “Templates & Downloadable 

Documents” freely available for usability researchers (http://www.usability.gov). Assessments of 

the reliability of the SUS show a coefficient alpha of 0.91, well above the reliability goal of 0.70 
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commonly used when assessing questionnaires used in research and evaluation (Lewis & Sauro, 

2009). The SUS also showed a significant correlation of 0.79 between SUS scores and Software 

Usability Measurement Inventory Global scores, and a high correlation with simple average 

Website Analysis and Measurement Inventory scores (r = .948), showing concurrent validity and 

sensitivity (Brooke, 2013). SUS also has been shown to discriminate better than the Computer 

System Usability Questionnaire and Questionnaire for User Interaction Satisfaction scales at 

smaller sample sizes, making it ideal for a small-scale pilot test such as this doctoral project. 

Additional questions regarding perceived website usability and design were asked of 

participants from the Website Evaluation Questionnaire (Elling, Lentz, & de Jong, 2007), 

Understanding of Website Usability (Lee & Kozar, 2012), Measuring Perceived Website 

Usability (Wang & Senecal, 2007) and Visual Aesthetics of Website Inventory (Thielsch & 

Hirschfeld, 2010). These validated quantitative questionnaires utilize a combination of Likert 

scale-like and Yes/No questions. Participants were given access to a Qualtrics survey combining 

all questions included in these surveys (with duplicates removed) while accessing the Split 

Decision™ website. 

Procedures 

PDSA Cycle 1 

During PDSA cycle 1, an initial iterative test was conducted utilizing the three 

supervising DNP project committee members as participants. Informed consent to participate 

was implied by accessing Split Decision™ from the emailed survey link. Participants were given 

full access to the prototype website and usability surveys which would be administered to study 

participants during PDSA cycle 2. PDSA cycle 1 participants communicated directly with the 
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primary investigator via phone call, email, and usability survey results to recommend areas of 

improvement for PDSA cycle 2.  

PDSA Cycle 2 

During PDSA cycle 2, University of Arizona Institutional Review Board (UA IRB) 

approved recruitment emails were sent to all students enrolled in the College of Nursing from 

May to June 2016 for study enrollment (Appendix E). Participants were not charged for 

obtaining access to the website during the study timeframe. Informed consent to participate was 

implied by accessing Split Decision™ from the emailed survey link. Demographic information 

was collected from each website user in the survey questionnaire completed by all participants to 

end study participation. Descriptive statistics collected included: a) primary language, b) gender, 

c) age, d) level of education completed, e) current enrollment status at the University of Arizona, 

f) computing platform utilized and g) existing Internet usage habits (Figure 2). 

 

FIGURE 2. Sample Screenshot of Qualtrics© Demographic Information Survey. 

 



 

 

 

 

30 

Data Analysis 

Descriptive statistics, as described above, were analyzed using the built-in analytics 

available in Qualtrics©. Qualitative content analysis explored participants’ perceptions of 

usefulness of the website to support shared decision-making. The primary investigator compiled 

all free-text responses from participants, coded responses, and searched for themes among 

responses and evaluate relationships within the data (Polit & Beck, 2012). Verification of data 

analysis and content analysis of qualitative data was done by an expert in qualitative data 

analysis. 

Ethical Issues 

Protection of human subjects should be the main goal of researchers, even above their 

desire to meet study objectives (Moran, Burson, & Conrad, 2014). As such, researchers have a 

duty to ensure that all research participants are fully informed of the risks and/or benefits of 

engaging in the research study, their rights during the study (including the right to withdraw at 

any time), and that informed consent is obtained from each participant (Polit & Beck, 2012).  

The specific information included in the informed consent process may differ from study 

to study, depending on the methodology involved, but some general sections will be included in 

all consent forms as required by the UA IRB. These include the overall experience that can be 

expected to occur during the study, the benefit of the study to subjects, alternatives to 

participating in the study, uses of any personally identifiable information and what will be held 

in confidence, possibility of research-related injury and/or risks, contact information for 

researchers to answer any questions from participants, and the right to withdraw from research at 

any time (U.S. Department of Health and Human Services, 2009). Explanation of the study, 
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relevant risks and/or benefits and pertinent information regarding participation in usability 

testing were explained in a disclosure statement that participants had to electronically sign at the 

beginning of the exit survey prior to obtaining access to further study questions and inclusion in 

final participation count.  

There were no direct benefits to participants and no risks except for their loss of time. 

Participants were told in the initial recruitment email that they could discontinue their 

involvement at any time.  

Prior to any research being conducted, all doctoral studies must receive institutional 

review board committee approval to proceed. Institutional review board approval ensures that the 

study meets the minimum requirements to protect the subjects involved in research, and that the 

methodology is sound (Moran et al., 2014). Approval from the institutional review board at the 

University of Arizona was obtained prior to starting the recruitment and data collection process. 

All data collected and analyzed was obfuscated from all researchers through the Qualtrics© 

software to protect participant identities. The only identifying data collected during study 

timeframe was the student’s email addresses received after UA IRB approval from the 

University of Arizona College of Nursing email listserv for initial recruitment. This information 

was made available only to the DNP project chair, available on an encrypted and password 

protected device housed solely at the University of Arizona. All information which could be 

potentially identifiable to study participants will be kept secure on an encrypted and password 

protected device through the archival duration of this project.   
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RESULTS 

PDSA Cycle 1 

After development of the Split Decision™ website, as described in the methods section 

above, access to the website and completion survey was granted to the three supervising DNP 

project committee members. These committee members communicated qualitative feedback 

directly to the primary investigator through email to recommend areas of improvement for PDSA 

cycle 2. Quite a few of the suggestions centered on the placement and functionality of the 

completion survey link. 

“I used a link on the decision aids page to go to the survey – and it took me back to the 

homepage rather than the actual survey. You might want to fix the link…”  

“If possible, can you move the completion survey link up to the top of the page?” 

The largest number of suggestions were related to the accessibility of the hyperlinked exemplar 

decision aids. 

“Aspirin link takes to an analysis of the decision aid and requires one more clinic to go 

directly to the decision aid… I recommend taking the user directly to the decision aid.” 

“Note: going to the cardiovascular risk decision support requires linking through a couple 

of entry sites. If possible, shorten the path by linking direct.” 

PDSA Cycle 2 

Based on the feedback received during PDSA cycle 1, the Split Decision™ website web 

design was revised. When available, direct hyperlinks to the exemplar decision aids were 

provided and additional links to the completion survey were added to the top of each webpage 
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for easy access. Recruitment emails were then delivered to all undergraduate and graduate 

students for inclusion in PDSA cycle 2, as further described in the methods section above.  

Sample 

A total of 29 individuals participated in this study by completing the Qualtrics© survey 

integrated into the Split Decision™ website. Of the sample population 100% were English-

speaking females (Table 2). The average age of the participants was 37.3 yrs. (SD=10.5, range 

21-58). High percentages of the participants reported holding a Bachelor’s degree (n=14, 48%) 

or Master’s degree (n=10, 34%) as their highest level of education. The majority of participants 

reported their current enrollment status at the University of Arizona (Table 3) as being either 

Doctor of Nursing Practice (n=15, 51%) or Doctor of Philosophy in Nursing (n=7, 24%) 

students.  
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TABLE 2. Demographic Characteristics of the Sample. 

  Number Percent 

Total Sample 
 

29 100 

Gender 

 Female 29 100 

Primary Language 

 English 29 100 

Age  

 20-29 9 31 

 30-39 7 24 

 40-49 9 31 

 50-59 4 14 

Mean age= 37.3 years (SD= 10.5, Range 21-58)      

Highest Level of Education Completed 

 
Some College 1 3 

 College Graduate (4 year) 14 48 

 Master’s Degree (MS) 10 34 

 Doctoral Degree (PhD) 2 7 

 Professional Degree (JD, MD, etc.) 2 7 

TABLE 3. Current Enrollment Status.  

College of Nursing Designation    Enrollment Status 

  Number Percent Full Time Part Time 

Bachelors of Science in Nursing 
   

100 
- 

 Year 3 1 3 - - 

Masters of Science for Entry to 

the Profession of Nursing 

(MEPN) 

   67 - 

 Year 1 3 10 - - 

Doctor of Nursing Practice    73 27 

 Year 1 6 21 - - 

 Year 2 3 10 - - 

 Year 3 5 17 - - 

 Year 4 1 3 - - 

Doctor of Philosophy in Nursing    100 - 

 Year 2 5 17 - - 

 Year 4 2 7 - - 

    - - 

Missing  3 10 - - 
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Macintosh was the primary computing system utilized by 66% of the sample (Table 4). 

The majority of participants (n=20, 69%) reported using the internet for greater than 16 years, 

with the highest percentage of daily use being at home (97%) and at work (74%). Over 74% of 

the sample stated that they used the internet at a public terminal monthly or less. 

TABLE 4. Computing Demographics of the Sample. 

  Number Percent 

Primary Computing Platform 

 Windows 9 31 

 Macintosh 19 66 

 Other 1 3 

Years using the Internet     

 5-10 1 3 

 10-15 8 28 

 >16+ 20 69 

Frequency of Internet Use     

 Daily  Weekly Monthly <Monthly Never 

% of use at home (n=29) 97 3 - - - 

% of use at work (n=27) 74 22 4 - - 

% of use at school (n=27) 48 11 4 19 19 

% of use at a public terminal (n=27) 15 11 7 37 30 

% Other (n=17) 24 6 12 12 47 

Usability of Split Decision™ 

The primary question this doctoral project answered was: How do adult nursing students 

given access to a web-based portal of patient decision-making aids rate usability of the pilot 

website and its effect on their intention to engage in or recommend its use to support shared 

decision-making? After collection and analysis of participant responses, usability of the website 

was found to be above average based on the Systems Usability Scale rating of 69, with 68 being 

the universally accepted score of average usability (Table 5). Participants rated the Split 
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Decision™ usability highest on visual appeal (mean =4.45, SD=0.62, range 1-5 - Table 6) and 

clear terminology (mean =4.28, SD=0.74, range 1-5).  

TABLE 5. Systems Usability Scale Rating of the Split Decision™ Website. 

Item Mean Std Deviation 

I think that I would like to use this website frequently. 2.86 0.86 

I found the website unnecessarily complex. 2.34 1.09 

I thought the website was easy to use. 3.76 0.77 

I think that I would need the support of a technical person to be able 

to use this website. 

1.68 0.89 

I found the various functions in this website were well integrated. 3.64 0.67 

I thought there was too much inconsistency in the website. 2.21 1.01 

I would imagine that most people would learn to use this website 

very quickly. 

3.64 0.72 

I found the website very cumbersome to use. 2.07 1.08 

I felt very confident using the website. 3.55 0.85 

I needed to learn a lot of things before I could get going with this 

website. 

2.03 1.07 

Overall Systems Usability Scale (SUS) score = 69^ 

Note. Ratings are based on a scale of 1 to 5 where 1 meant Strongly Disagree and 5 meant Strongly Agree. 

^Standardized average acceptable SUS score = 68 

TABLE 6. Usability of the Split Decision™ Website. 

Item Mean Std Deviation 

The website is visually appealing. 4.45 0.62 

It was easy to move from one page to another. 4.21 0.66 

The overall organization of the site is easy to understand. 3.97 0.89 

Individual pages are well-designed. 4.00 0.98 

Terminology used in the website is clear. 4.28 0.74 

The website content met my expectations. 3.97 0.76 

I would be likely to use a website like this in the future. 3.52 1.13 

Overall, the website is easy to use. 3.97 0.85 

Note. Ratings are based on a scale of 1 to 5 where 1 meant Strongly Disagree and 5 meant Strongly Agree.  

Standardized overall scoring criteria for the Measuring Perceived Website Usability 

(Table 7), Website Evaluation Questionnaire (Table 8) and Visual Aesthetics of Website 
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Inventory scales (Table 9) were not available, so the data were described by individual item 

versus an overall score. 

Knowledge of Shared Decision Making 

While 69% of the sample (n=20) stated that being able to view the Split Decision™ 

website increased their knowledge of shared decision making, participants did not feel that they 

would use this website frequently (mean=2.86, SD=0.86). Participants did express satisfaction 

with the speed with which the information and pages loaded on the website, with mean (SD) 

ratings of 4.14(0.82) and 4.24(0.82), respectively. 

TABLE 7. Measuring Perceived Website Usability Rating of the Split Decision™ Website. 

Item Mean Std Deviation 

On this website, it was easy to accomplish the task I want to accomplish. 3.66 0.76 

It is easy to find the information I need. 3.59 0.97 

The rate at which the information was displayed was fast enough. 4.14 0.82 

The website loads quickly. 4.21 0.89 

The pages download quickly on this website. 4.24 0.82 

I am satisfied with the service provided by this website. 3.86 0.73 

I feel comfortable in surfing this website. 3.86 0.73 

Note. Ratings are based on a scale of 1 to 5 where 1 meant Strongly Disagree and 5 meant Strongly Agree.  

TABLE 8. Website Evaluation Questionnaire Scale Rating of the Split Decision™ Website. 

Item Mean Std Deviation 

The information in this website is of little use to me. 2.79 1.08 

I find many words in this website difficult to understand. 1.64 0.72 

Certain information I was looking for was missing in this website. 2.46 0.94 

I was constantly being redirected on this website while I was looking for 

information. 

2.18 0.93 

The convenient set-up of the website helps me find the information I am 

looking for. 

3.54 0.63 

The homepage clearly directs me towards the information I need. 3.59 0.78 

I think it is difficult to spot the hyperlinks on this website. 2.64 0.93 

I find the homepage confusing. 2.33 0.82 

Under the hyperlinks, I found the information I expected to find there. 3.64 0.72 

The search option on this website helps me to find the right information 

quickly. 

3.52 0.74 

Note. Ratings are based on a scale of 1 to 5 where 1 meant Strongly Disagree and 5 meant Strongly Agree.  
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TABLE 9. Visual Aesthetics of Website Inventory Rating of the Split Decision™ Website. 

Item Mean Std Deviation 

Too dense 0.21 0.41 

Easy to grasp 0.86 0.35 

Well structured 0.93 0.26 

Pleasantly varied 0.78 0.42 

Inventive 0.85 0.36 

Uninspired 0.04 0.19 

Dynamic 0.78 0.42 

Uninteresting 0.11 0.31 

Professionally designed 0.96 0.19 

Up-to-date 0.96 0.19 

To lack a concept 0.04 0.19 

Note. Ratings are based off of a scale where “No” responses were coded as 0 and “Yes” responses were coded as 1.  

Qualitative Analysis 

Qualitative responses for each question, when available, were read in entirety and then 

broken into individual sentences or phrases. Each singular statement was then coded for key 

concept, and mapped with other codes to determine corresponding categories. Qualitative 

responses frequently cited confusion with the navigation of pages and hyperlinks. 

“I clicked on the boxes and was taken to another page. I didn’t understand what that page 

was trying to tell me. I closed the page and went to another box. Still confused.” 

“Provide directions or hyperlink to main page on the survey page.” 

“Somehow I kept ending up at the healthwise home page, but I was able to find my way 

back. I also wasn’t sure why I was directed to the decision aid summary page that had the 

checklist content, development process, and effectiveness. If I were a patient, I think that 

page would be confusing, because it confused me for a sec.” 

When describing what improvements would be necessary before participants would feel 

comfortable recommending the website for further use, an overload of information on each 
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individual webpage and the overall visual aesthetics of the Split Decision™ website was often 

mentioned.  

“Seems a little too ‘artistic’ to be considered reliable. It’s beautiful, but it can be 

distracting.” 

“Very informative and a great deal of information available-perhaps too much. If the 

patient is expected to use this product it could be information overload.” 

“Very dense and a bit unclear initially as to where to begin.” 

“Great idea, but needs a cleaner less cluttered appearance with definition of the concept 

on the home page to clearly and simply share with individuals who do not know what this 

concept is.” 

After coding all qualitative responses submitted by study participants, the following categories 

emerged: technical difficulties, knowledge improvement, interaction with the website, webpage 

information, decision making, aesthetics, navigation, accessibility, future growth, educational 

use and target population. Qualitative categories were cross-checked to ensure consistency with 

participant responses and were then visual mapped to illuminate data themes. Overarching 

themes which emerged from category analysis included: page design, usability, future use, and 

decision making.  

Results Expanded by Study Questions 

Study Question #1: How do participants rate and describe the usability of Split Decision™ 

website and website content? 

Participants gave the Split Decision™ website an overall Systems Usability Scale score 

of 69, showing an above average rating for usability which corresponds with a Net Promoter 
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Score (0-10 scale) of 7. Net Promoter Scores can be predicted from Systems Usability Scale 

ratings (Krol, de Boer, Delnoij, & Rademakers, 2015) using the following equation: NPS = 1.33 

+ 0.08(SUS score). Krol, de Boer, Delnoij, and Rademakers (2015) explain that a Net Promoter 

Score of 9 or 10 means that an individual will be very likely to give word-of-mouth advertising 

for a product, participants scoring less than a ‘6’ are likely to be dissatisfied customers and those 

scoring ‘7’ or ‘8’ are considered “passives.” The score of ‘7’ for this study thus means that 

sampled participants would not speak out against the use of the Split Decision™ website, but 

also would not highly recommend it in its current form, showing the potential for website 

improvement and continued usability testing in the future.   

Qualitatively, participants were impressed with the overall vision for the Split Decision™ 

website, but requested adaptation of the user-technology interface to reduce the number of clicks 

and screens that needed to be accessed before reaching the main decision aid content.  

“Great idea, but needs a cleaner less cluttered appearance” 

“I think in general it is a great concept but more attention needs to be put on the users and 

making it friendly for them.” 

Participants felt confident that the content included in this prototype version of the website was 

relevant to chronic disease management, and were excited about the opportunity for growth of 

the website in the future.  

“There is a nice variety of topics to choose from but hopefully the database will grow 

with additional topics to be covered” 

“Again I think this is a very important and necessary tools and would like to see it 

succeed.” 
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“I am always happy when patients have knowledge of and opinions about their health 

care and I try to encourage active participation so I'm glad to see a site like this that 

facilitates empowering patients.” 

Study Question #2: Do participants report an intention to use or recommend the Split 

Decision™ website in the future? 

When asked to answer whether or not they would intend to use or recommend the use of 

the Split Decision™ website in the future, participants were mixed in their opinions. While 

participants reported on a Likert scale that they would utilize the website in the future (mean = 

3.52, SD = 1.13), they were less likely to report that they would use it frequently (mean = 2.86, 

SD = 0.86). The phrase “frequently” was not numerically quantified in this study however, so it 

is difficult to determine the exact number of days, which this phrase would mean to the 

participants surveyed, and how often they realistically would utilize such a web-based tool.   

Study Question #3: Do particular demographics of participants express an increased 

likelihood of using or recommending the Split Decision™ website in the future? 

As all participants in the study sample were English-speaking females, it is impossible to 

determine if there would be any gender or ethnic difference in intent to use the Split Decision™ 

website with the current data available. The only demographic difference which can be analyzed 

from the results of this study is that women who were below the age of 40 were more likely to 

express intent to use or recommendation to use the website than women over the age of 40.   

Study Question #4: What are the strengths and limitations of using the Split Decision™ 

website as reported through quantitative satisfaction measures? 
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In the Qualtrics© questionnaire for this study, participants were asked questions from the 

following validated usability scales: Systems Usability Scale, Measuring Perceived Website 

Usability scale, Website Evaluation Questionnaire and Visual Aesthetics of Website Inventory. 

When answering multiple re-worded questions from these surveys to reduce bias, participants 

consistently rated the speed of the website (mean = 4.21, SD = 0.89) and speed of pages 

downloading (mean = 4.24, SD = 0.82) as strengths. Participants also rated the Split Decision™ 

website very low on the difficulty of the language included in website content (mean = 1.64, SD 

= 0.72) - another strength. Limitations of the study illuminated in the quantitative satisfaction 

measures which were also correlated with qualitative responses revolved around the overall 

organization of the website (mean = 3.97, SD = 0.89) and the density of content included on each 

webpage (mean = 0.21, SD = 0.41). Participants requested a more streamlined experience with 

better bolding/highlighting of important text content to aid in recognizing key concepts.  

“Either a bolded or larger font, a different colored tab or text might have made this 

section stand out as something I wanted to click on.” 

Study Question #5: Do participants feel that accessibility to the Split Decision™ website 

would affect the way they interact with their healthcare providers? 

No comments were entered into the Qualtrics© questionnaire for this qualitative 

question, thus this question remains to be answered. In future PDSA cycles, a quantitative 

question would be asked of participants to elicit a response, as opposed to a qualitative question 

as was asked in this study.   
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DISCUSSION 

The primary outcome of this DNP project was to evaluate student nurse and student nurse 

practitioners’ intent to use and recommend the prototype Split Decision™ website based on their 

perceived usability, usefulness and satisfaction with the website. This project achieved this 

overall goal, as evidenced by the data presented in the Results section above. Based on those 

results, the Split Decision™ website does show potential for future utilization as an education 

tool for nursing students to introduce them to the concept of shared decision-making. With 

further expansion, it also shows usability potential in its original conceptual design as a patient 

decision making tool.  

Relation to Other Evidence 

Shared decision-making is one of the up-and-coming research and discussion topics in 

the healthcare industry, thanks to the increased focus on value-based health delivery and chronic 

disease management by health insurance agencies (Lynn, McKethan, & Jha, 2015). As the 

saying goes, “money talks,” and right now the “money” being paid by health insurance agencies 

states that care must be valuable to the patient. The benchmarks used to determine value is a 

subject of great debate, however. Some organizations state that value is determined through 

subjective goals stated by the patient (Ferguson, Ward, Card, Sheppard, & McMurtry, 2013), 

while others argue that solid research must support the value of an intervention for use in a 

particular clinical situation (Dearmon et al., 2013). Shared decision-making bridges these two 

extremes, by including patients as partners in determining the best evidence-based treatment plan 

for their lifestyle and clinical situation (Hoffmann, Montori, & Del Mar, 2014). 
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Previous studies by Emanuel et al. (2012) and Oshima Lee and Emanuel (2013) have 

suggested that proper utilization of shared decision making tools can decrease overall healthcare 

costs while increasing the quality of healthcare delivered. Successful marketing and expansion of 

the Split Decision™ website in the future depends upon its ability to deliver value-based 

healthcare. Thus, to evaluate this potential, a cost effectiveness analysis of the Split Decision™ 

study was conducted, as illuminated in Table 10 below. Cost-effectiveness analysis allows nurse 

researchers the opportunity to compare the resource costs utilized during the study with the 

health outcomes achieved without having to place health outcomes in purely monetary terms 

(Henderson, 2012, p. 117). The key characteristics of a value-based intervention (quality of life, 

usability, productivity, etc.) are difficult to quantify on a purely monetary scale, thus cost-

effectiveness analysis is more appropriate than cost-benefit analysis for this study design. When 

conducting a cost-effectiveness analysis, both indirect and direct costs need to be considered, as 

well as both monetary benefits and quality of life measures (Mechanic, Altman, & McDonough, 

2012).  

TABLE 10. Cost-Effectiveness Analysis of the Split Decision™ Website. 

Direct Costs: The average cost to build and maintain a new website like Split Decision™ 

with search strategy and demographic tracking capabilities is $8,073 over the first three 

years of development (Katkin, 2014).  

Indirect Costs: As these are costs related to lost productivity, no indirect costs should be 

incurred by use of the Split Decision™ website. Use of web-based interventions has been 

shown to increase productivity of clinicians and decrease patient confusion regarding 

treatment options (Bright et al., 2012), meaning time is saved during care planning 

discussions.  
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TABLE 10. - Continued 

Monetary Benefits: The average healthcare provider sees 20 patients a day, 280 days a 

year (Merritt Hawkins, 2014). If a one-page educational handout was provided to every 

patient seen, that would average $10,584 in printing costs over three years (Consumer 

Reports, 2013). Compared to printing individual handouts, the utilization of a web-based 

platform like Split Decision™ for the same information could save one provider 

approximately $2,511 over three years. 

Quality of Life Measures: Reducing the risk of developing heart disease by 1% over 10 

years could prevent 25,000 new cases of heart disease from being diagnosed, and 3,500 

deaths due to heart disease. This results in a gain of approximately 98,000 quality 

adjusted-life years (Barton, Andronis, Briggs, McPherson, & Capewell, 2011). 

Overall Cost-Effectiveness: Implementation of the Split Decision™ website instead of 

traditional educational handouts could save one provider over $800 per year in printing 

costs, reduce patient confusion and improve clinician productivity. The Split Decision™ 

website is a cost-effective method of engaging in shared decision-making, and supports 

the value-based healthcare initiative, warranting a discussion about future expansion of 

the website.  

Study Strengths and Limitations 

One of the greatest strengths of the Split Decision™ usability study is its ability to fill a 

large gap in the literature; this is the first study known to the author to test the usability of a 

brokerage of shared decision-making aids. While the sample size was small in this pilot study (n 

= 29), it was adequately powered (minimum required n = 15 with at least two rounds of data 

collection) to show above average Systems Usability Scale scores (overall score = 69; 

standardized average acceptable score = 68), showing fair usability and the potential for future 

utilization.  

The most obvious limitations of the study revolve around the ability to generalize 

findings to other populations. The study sample was comprised entirely of English-speaking 

females, ranging in age from 21-58 years, and recruited using convenience sampling. As no 
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males agreed to participate in the study, transferability of results to the male gender is difficult to 

predict. Another limitation is the fact that being an entirely web-based system, individuals who 

do not have access to the internet either through cost, location, connectivity issues or comfort 

with technology were effectively excluded from study participation. As one participant 

mentioned “It was easy for me [to use the website], but I'm not sure how easy it would be for my 

elderly mother.” Elderly individuals with chronic diseases can benefit the most from effective 

communications with providers about chronic disease management (Johnston, Nguyen, & 

Wolpin, 2009), but web-based interventions may not be the preferred method of reaching these 

individuals if they experience discomfort with computer use.  

Assuming a high level of health literacy in study participants could be another potential 

study limitation. One participant questioned, “Is there any information regarding average literacy 

level of patients who are accessing and using these decision aids?” While all decision aids and 

website content were written at or below a 5th grade English reading level according to 

disclaimers made on the Ottawa Research Institute, health literacy itself was not actually 

assessed during the study, but was implied in college enrollment. Since all participants self-

identified their primary language as English, no study data was able to be collected about 

individuals accessing the site for whom English was a second language. 

Implications for Advanced Practice Nursing 

In 2006, the American Associations of Colleges of Nursing published an article 

describing the essential skills, which all advanced practice nurses graduating with a practice-

based doctorate should possess, labeled in short the “DNP Essentials” (Carter, 2011). Essential 

IV of the paper is titled, “Information Systems/Technology and Patient Care Technology for the 
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Improvement and Transformation of Health Care.” The Split Decision™ study supports this 

essential skill by combining technology and nursing informatics in an attempt to improve the 

quality of patient care delivered.  

As was noted in the Results section, participants expressed that access to the Split 

Decision™ website improved their overall knowledge of shared decision-making. One 

participant described the website as being “Very interesting. I would definitely use it personally 

or as a resource for my nursing students.” Dissemination of knowledge to other nursing and 

healthcare professionals is the duty of all advanced practice nurses, but especially those with a 

job in nursing or patient education; having access to free resources like the Split Decision™ 

website which are accessible anywhere can support educational efforts to promote shared 

decision making and its positive effect on health outcomes (Alston et al., 2014). 

Next Steps 

Following the PDSA cycle model, after learning from the study findings described in 

depth in this paper, PDSA cycle 3 will be conducted independently in the future by the PI. The 

major changes to integrate into PDSA cycle 3 include reducing hyperlink variability, directly 

connecting to all exemplar decision aids without accessing third party sites and reducing the 

number of pages in between initial site access and decision aid content. PDSA cycle 3 will also 

include expansion into additional demographic populations, by sending invitations to participate 

to settings besides solely the College of Nursing. 

If further PDSA cycles continue to show favorable usability of the Split Decision™ 

website, marketing research will be conducted to show dissemination opportunities to the general 

public, in keeping with the Diffusion of Innovations framework. Two such places could be 
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linking the Split Decision™ website to existing patient portal websites through electronic health 

records, or through stand-alone kiosks in waiting areas of hospitals, primary care offices and 

other public service areas. Creating a mobile application which could be marketed on platforms 

such as Apple or Android would be an additional long term goal. 

Conclusion 

The primary aim of this study was to create and evaluate the usability of a web-based 

brokerage of patient decision-making aids, which was accomplished in this doctoral project. 

Overall usability of the Split Decision™ website was found to be above average, based on a 

Systems Usability Scale rating of 69. Participants rated the website highest on visual appeal 

(mean =4.45, SD=0.62) and clear terminology (mean =4.28, SD=0.74).  Qualitative responses 

cited confusion with the navigation of pages and hyperlinks as areas of future improvement, but 

expressed a hope for future expansion of the website to other topics and patient populations. In 

conclusion, while the Split Decision™ website may not be fully marketable or available for 

immediate implementation to the general population in its current state, the results of the study 

do show that further expansion of the website is desired and would be utilized by healthcare 

consumers.  
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APPENDIX A: 

SQUIRE GUIDELINES 
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MODIFIED SQUIRE GUIDELINES (STANDARDS FOR QUALITY IMPROVEMENT REPORTING 

EXCELLENCE) 

ADAPTED FROM FINAL REVISION — 4-29-08 

Section Components 

Title and abstract Proposal  

1. Title a. Indicates the purpose of the project and population 

b. Limit number of words to ~12 

2. Abstract 

(Final paper) 

Summarize key information from various sections of the paper. Use 

abstract format of intended publication if applicable 

Introduction Why this project and why now? 

3. Background 

Knowledge 

(Problem 

identification 

and 

significance) 

a. Provide a brief summary of current evidence of the health care 

problem being addressed and characteristics of organizations in 

which it occurs 

b. Include key pieces of data from literature (e.g., prevalence, 

health outcomes, costs…) 

c. Include subsection on definition of concepts/terms 

4. Local problem a. Describe the nature and severity of the specific local problem 

to be addressed.  

b.  Include a needs assessment to support project. 

5. Intended 

improvement 

a. Clearly state purpose, which guides methods 

b. Describe the specific aim(s)/outcomes (changes/improvements 

in care processes and patient outcomes) of the proposed 

intervention/practice change… 

c. Specify who (champions, supporters) and what (events, 

observations) triggered the decision to make changes, and why 

now (timing) 

6. Study Question State the primary improvement-related question and any secondary 

questions that your project is designed to answer (relate directly to 

purpose statement) 

7. Framework and 

or theoretical 

underpinnings  

a. Additional review of evidence may be included 

b. Identify key concepts and definitions if not included under 3 c. 

Methods What will you do to accomplish your purpose? 

8. Ethical Issues Describe ethical aspects of implementing and studying the 

improvement, such as privacy concerns, protection of participants’ 

physical well-being, and potential conflicts of interest, and how 

ethical concerns were addressed 

9. Setting a. Describe the context (setting) in which your improvement 

project will occur 

b. Identify which elements of the setting are most likely to 

influence change/improvement, e.g., stakeholders, resources 
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10. Planning the 

intervention 

a. Describe the intervention/practice change and its component 

parts in sufficient detail that others could reproduce it 

b. Indicate main factors that contributed to choice of the specific 

intervention (for example, analysis of causes of problem (root 

cause analysis, microsystem’s analysis). 

c. Appraise evidence of similar improvement experiences in 

similar settings, e.g., literature review, exploring data sets… 

d. Outline initial plans for how the intervention is to be 

implemented: e.g., what was to be done (initial steps, functions 

to be accomplished by those steps, how tests of change would 

be used to modify intervention), and by whom (intended roles, 

qualifications, and training of staff as appropriate) 

11. Planning the 

study of the 

intervention 

a. Outline plans for assessing how well the intervention was 

implemented 

b. Describe mechanisms by which intervention components are 

expected to cause changes, and plans for testing whether those 

mechanisms were effective 

c. Identify the study design (most often will be a descriptive study 

or a quality improvement initiative) chosen for measuring 

impact of the intervention on primary and secondary outcomes, 

if applicable 

d. Explain plans for implementing aspects of the chosen study 

design (realize that select aspects of the study may be 

completed post- graduation) 

e. Include a timeline 

f. Include resources needed and proposed budget 

12. Methods of 

evaluation 

a. Describe instruments and procedures to be used to assess a) the 

effectiveness of implementation, b) primary and secondary 

outcomes 

b. Report efforts to validate, e.g., face and content validity, and 

test reliability of instruments and/or surveys 

c. Explain methods used to assure data quality and adequacy, e.g., 

data extraction; training in data collection; collection of 

baseline measurements 

13. Analysis a. Provide details of planned data analysis related to answering 

study questions, level of data 



 

 

 

 

52 

 

Results What did you find? 

14. Outcomes a) Nature of setting and improvement intervention 

i. Describe relevant elements of setting or settings (for 

example, geography, physical resources, organizational 

culture, history of change efforts), and structures and 

patterns of care (for example, staffing, leadership) that 

provided context for the intervention 

ii. Describe the actual course of the intervention (for example, 

sequence of steps, events or phases; type and number of 

participants at key points), preferably using a time-line 

diagram or flow chart 

iii. Document degree of success in implementing intervention 

components 

b) Changes in processes of care and patient outcomes associated 

with the intervention 

i. Present data on changes observed in the care delivery 

process (as appropriate for purpose) 

ii. Present data on changes observed in measures of patient 

outcomes (for example, morbidity, mortality, function, 

patient/staff satisfaction, service utilization, cost, care 

disparities) 

iii. Consider benefits, harms, unexpected results, problems, 

failures 

iv. Include summary of missing data for intervention and 

outcomes 

Discussion What do the findings mean? 

15. Summary a. Summarize the most important successes and difficulties in 

implementing intervention components, and main changes 

observed in care delivery and/or clinical outcomes 

b. Highlight the project’s particular strengths 

16. Relation to 

other evidence 

Compare and contrast study results with relevant findings of others, 

other evidence drawing on broad review of the literature; use of a 

summary table may be helpful in building on existing evidence (may 

develop table in item 7) 

17. Limitations a. Consider possible sources of confounding variables in design, 

measurement, and analysis that might have affected study 

outcomes 

b. Address sustainability of practice change over time, and 

describe plans, if any, for monitoring and maintaining 

improvement 
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18. Interpretation a. Explore possible reasons for differences between observed and 

expected outcomes 

b. Explore context factors that helped determine the 

intervention’s effectiveness (or lack thereof), and types of 

settings in which this intervention is most likely to be effective 

c. Suggest steps that might be modified to improve future 

performance 

d. Review issues of opportunity cost and actual financial cost of 

the intervention 

19. Conclusions a. Consider overall practical usefulness of the intervention 

b. Suggest implications of your project for further quality 

improvement and/or practice change initiatives. 

Other Information Were other factors relevant to conduct and interpretation of the 

study? 

20. Funding 

(If indicated) 

Describe funding sources, e.g., Sigma Theta Tau, AANP…, and 

possible role of funding organization in design, implementation, 

interpretation, and publication of study 
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APPENDIX B: 

EBM LITERATURE SEARCH 
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EBM LITERATURE SEARCH RESULTS FOR SHARED DECISION MAKING 

Evidence Rank Database Search 

Results 

 

Systematic Reviews 

Cochrane Database of Systematic Reviews 

ACP Journal Club 

PubMed Systematic Reviews 

Human/English/last 5 years 

 

12 

18 

425 

176 

 

PubMed Clinical Studies 

Diagnosis 

Human/English/last 5 years 

Prognosis 

Human/English/last 5 years 

Etiology 

Human/English/last 5 years 

Therapy 

Human/English/last 5 years 

 

20 

6 

213 

86 

446 

165 

182 

92 

 

Peer-reviewed Study Databases 

PubMed (all results) 

Google Scholar 

 

4802 

380,000 

 

Evidence-Based Guidance and Calculators 

ACP PIER 

Guidelines.gov 

UpToDate 

MedCalc3000 

 

687 

791 

10 

0 

 

Foundational (Textbooks/Web sites) 

STAT!Ref Medical Books (All) 

ClinicalKey 

AccessMedicine 

Cleveland Clinic Foundation Intensive Review of Internal Medicine  

 

95 

2497 

278 

1187 
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EBM LITERATURE SEARCH RESULTS FOR DECISION-MAKING AIDS  

Evidence Rank Database Search 

Results 

 

Systematic Reviews 

Cochrane Database of Systematic Reviews 

ACP Journal Club 

PubMed Systematic Reviews 

Human/English/last 5 years 

 

28 

10 

457 

163 

 

PubMed Clinical Studies 

Diagnosis 

Human/English/last 5 years 

Prognosis 

Human/English/last 5 years 

Etiology 

Human/English/last 5 years 

Therapy 

Human/English/last 5 years 

 

246 

66 

539 

190 

573 

205 

296 

144 

 

Peer-reviewed Study Databases 

PubMed (all results) 

Google Scholar 

 

5252 

366,000 

 

Evidence-Based Guidance and Calculators 

ACP PIER 

Guidelines.gov 

UpToDate 

MedCalc3000 

 

1142 

517 

20 

0 

 

Foundational (Textbooks/Web sites) 

STAT!Ref Medical Books (All) 

ClinicalKey 

AccessMedicine 

Cleveland Clinic Foundation Intensive Review of Internal Medicine  

 

232 

5364 

314 

19 
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APPENDIX C: 

EVIDENCE APPRAISAL 
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EVIDENCE APPRAISAL TABLE 

Author / 

Article 

Qual: Concepts or 

phenomena 

Quan: Key Variables 

Hypothesis 

Research Question 

Theoretical 

Framework 

Design Sample 

(N) 

Data Collection 

(Instruments/tools) 

Findings 

Alden, Friend, 

Schapira, & 

Stiggelbout, 

2014 

Key Concepts: Incorporating 

cultural concepts into patient 

decision-making aid design 

process 

Cognitive theory, 

Social psychology, 

psychological theory 

Theoretical 

modeling, 

qualitative 

Not 

applicable 

Not applicable, theory has not been 

applied yet 

Proposed development of a 2-

stage patient decision-aid 

framework that integrates 

cultural targeting and tailoring 

into the design process 

Alston et al., 

2014 

Key Concepts: Certification 

of decision-aids, standards 

for measuring decision-aid 

use 

Patient-centered care Opinion paper Not listed Knowledge test, direct observation 

of clinician-patient interactions, 

values survey 

Decision-aids that truly 

encourage patients to share in 

the decision-making process 

need to be evidence-based and 

certified 

Hoffman et al., 

2013 

Key Concepts: Emerging 

research areas in web-based 

decision-aids 

Cognitive psychology, 

decision psychology, 

communication, 

education 

Opinion paper 4 Interview, questionnaire  While there is a theoretical 

basis supporting the use of 

web-based decision-aids, 

there is a lack of rigorous 

empirical studies in this area 

Jimbo et al., 

2013 

Key Concepts:  Evaluation 

of usefulness of decision-

aids from clinician 

perspective 

Not listed Qualitative focus 

groups 

27 Semi-structured discussion guide, 

focus groups lasting 60-90 min 

Staff felt the decision-aid was 

a promising intervention, but 

had questions about its impact 

on their daily workflow and 

how to integrate it in their 

daily practice 

Jones et al., 

2009 

Hypothesis: Delivery of 

decision-aids during a 

clinical encounter will be 

preferred to standard 

pamphlet use 

Not listed Concealed 2x2 

factorial clustered 

randomized 

controlled trial 

98 5-question Likert scale of 

acceptability and 16-item 

Decisional Conflict Scale 

Discussion and delivery of 

decision-aids during an office 

visit improves patient 

knowledge and reduces 

decisional conflict 

Loh et al., 2007 Hypothesis: Patient 

participation in decision-

making leads to improved 

treatment adherence and 

satisfaction while not 

affecting consult time  

Psychological theory, 

self-empowerment 

Cluster-

randomized 

controlled 

intervention 

study 

428 Patient perceived involvement in 

care scale, patient participation 

scale, CSQ-8, patient and provider 

self-report, PHQ-D 

Decision-aid use improved 

patient participation and 

satisfaction. Depression 

severity reduction and consult 

time reduction were not 

affected.  
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Sawka et al., 

2012 

Hypothesis: Decision-aid 

use will improve medical 

knowledge, reduce 

decisional conflict, and 

encourage less radical 

treatments 

Not listed Parallel, two-

arm, 

randomized, 

controlled trial  

74 Medical knowledge questionnaire, 

Decisional Conflict Scale, 

Telephone follow-up 

Computerized decision-aid 

use improves informed 

decision-making, but doesn’t 

necessarily change decisions 

made by participants  

Sepucha et al., 

2013 

Key Concepts: Discuss 

practical and research issues 

regarding the measurement 

of decision-aid effectiveness 

Scientific rationale, 

Ethical rationale, 

Conceptual rationale, 

Policy rationale  

Methodology 

report 

86 17 different measurement 

instruments were used to measure 

decision-making process constructs 

There is a lack of consensus 

on the standardization of 

measurement of the decision-

making process and decision 

quality  

Simon et al., 

2012 

Hypothesis: Delivery of a 

web-based individually 

tailored decision-aid will 

decrease decisional conflict 

Psychological 

concepts, tailoring 

Online 

randomized 

controlled trial 

131 Patient Health Questionnaire, 

Decisional Conflict Scale, Perceived 

Involvement in Care Scale, 

Decision Regret Scale  

Assessment immediately after 

decision-aid use showed a 

reduction in decisional 

conflict, but limited follow up 

at 3-month timeframe doesn’t 

allow for analysis of long-

term effects 

Tiedje et al., 

2013 

Key Concepts: Evaluate 

where the gaps are between 

idealized decision-making 

models and clinical reality 

Grounded theory Qualitative study 85 Video recorded consultations, semi-

structured interview guides 

Decision-aids designed for 

face-to-face use may increase 

discussions between 

patients/providers, but also 

may be used to confirm 

existing power roles 
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APPENDIX D: 

SPLIT DECISION™ SCREENSHOTS 
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SCREENSHOT OF SPLIT DECISION™ ENTER SCREEN. 
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SCREENSHOT OF SPLIT DECISION™ HOMEPAGE. 
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SCREENSHOT OF SPLIT DECISION™ “DECISION AIDS” WEBPAGE. 
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SCREENSHOT OF SPLIT DECISION™ “MEET THE TEAM” WEBPAGE. 
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SCREENSHOT OF SPLIT DECISION™ “ABOUT THE STUDY” WEBPAGE.  
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SCREENSHOT OF SPLIT DECISION™ WEBLOG. 
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SCREENSHOT OF SPLIT DECISION™ “CONTACT US” WEBPAGE. 
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APPENDIX E: 

EMAIL INVITATION TO PARTICIPATE 
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My name is Amy Kijewski and I am a graduate student completing my DNP project for 

completion of my Doctor of Nursing Practice degree at the University of Arizona. I am 

conducting a usability test of a prototype website titled Split Decision™ to determine whether it 

is serving its intended purpose, and would like to invite you to participate in testing this novel 

website. 

 

Split Decision™ serves as a web-based portal of documents called “decision making-aids” which 

have been previously published to help patients find the information they need to help make an 

informed healthcare decision. As a potential health consumer, we appreciate your feedback and 

will use it to improve the website to better fit your needs and expand its content in the future.  

 

Your participation in this study will remain confidential and only summarized data will be 

reported in final study discussion to protect your identity. No travel or scheduling is necessary to 

participate in this study, as it can be completed anytime by accessing the link included in this 

email. Consent to participate in this study is implied by accessing the included email link to the 

Split Decision™ website.  

 

You will be accessing a website which is still in development. Any information that you acquire 

about this product is confidential and is being disclosed to you only so that you can participate in 

this study. By accessing this website, you agree not to disclose any details of the website content 

or layout. 

 

After accessing Split Decision™, you will be sent a second email containing a link to a survey 

which will ask you to evaluate various aspects of the website. It will take approximately 15-20 

minutes to complete this survey.  

 

There are no direct risks or benefits to participants associated with this survey. You may 

discontinue your involvement at any time without penalty. If you have any questions before, 

during or after study timeframe regarding participation requirements, project design, or study 

ethics, please contact the primary investigator at amykijewski@email.arizona.edu. Thank you in 

advance for your participation! 

mailto:amykijewski@email.arizona.edu
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