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ABSTRACT 
 
One of the innate challenges of primary healthcare is the transfer of information from expert to 
patient, the root of a myriad of problems relating to medical noncompliance and suboptimal care. 
The constant challenge for patients to understand and act on the medical data they receive brings to 
light an issue entangling communication and human behavior. Especially as modern technology 
makes data increasingly accessible, it is more important than ever to ensure that this information is 
being presented effectively and serves the fundamental purpose of informing and educating patients 
for their well-being.  
 
In recent years, a digital health movement has made common a variety of electronic platforms, such 
as patient portals and apps, aiming to enhance the healthcare experience. However, most of these 
platforms focus on digitizing and increasing access to care rather than actually helping patients 
understand their health data and its implications. Additionally, studies on current systems emphasize 
a lack of user-friendliness and failure to adopt (nearly 80% of mobile applications are abandoned 
after two weeks). Furthermore, these platforms can distance patient from physician and lack reliable 
follow-up methods. 
 
This thesis proposes a unique mobile web experience that addresses current gaps and refocuses on 
the fundamental user needs of the patient from an interaction design perspective. I specifically 
narrow in on the common experience of receiving lab test results from a routine check-up. Based on 
user research and design principles, this concept aims to help patients better consume, 
comprehend, and activate on their health data, as a demonstration of the increasing value of design 
in the industry and in an increasingly digital world. 
 
Thesis Supervisor: Sara Colombo 
Title: Research Associate, MIT Design Lab 
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Introduction 

 One of the biggest problems facing healthcare today, as well as the number one complaint 

by primary care doctors according to a Consumer Reports survey in 2011, can be described by 

“medical noncompliance” (Chesanow, 2014). The term simply describes the phenomenon of patients 

not following orders, which includes a variety of behaviors including obtaining prescriptions, filling 

them out, taking them correctly, following doctors’ lifestyle recommendations, making it to 

appointments, and ordering appropriate tests; it has been the topic of over 40,000 published papers 

(Chesanow). Besides the direct frustration voiced by doctors that noncompliance “affect[s] their ability 

to provide optimal care”, the numbers powerfully display the far-reaching costs of this problem (What 

doctors wish their patients knew, 2011). Over half of the 3.8 billion prescriptions written every year in 

the United States are taken incorrectly or not at all, which is then implicated in the 33-69% of drug-

related events that result in hospital admissions, 40% of nursing home admissions, over 125,000 

deaths, and over $290 billion in cost to the healthcare system per year.  

A problem of this scope and complexity might not be boiled down to a single factor, but a 

2009 study by researchers at Kaiser Permanente on 10,000 patients revealed two of the top reasons 

for noncompliance to be forgetfulness (accounting for 24% of responses) and a lack of conviction in 

the ability to change their conditions (accounting for 14%). Forgetfulness is telling – it seems 

counterintuitive for people to be forgetful about the most important part of their lives: health. Second, 

the lack of proactivity in health management suggests possible insufficiencies in knowledge and 

understanding. With people being given information but failing to act on it, noncompliance very well 

relates to issues of communication and human behavior.  

The purpose of medical data and information is to inform and educate, ultimately for the 

purpose of leading patients towards better health. Furthermore, these data are increasingly 

accessible in the modern age by the patients themselves. If this information cannot be easily 

understood, ignorance will continue to perpetuate noncompliance. Design has the power to improve 

this experience of information transfer between expert and patient. 

To begin tackling this problem, consider one of the most commonly distributed samples of 

medical data: laboratory test results. Lab tests are a familiar procedure for anyone who has 

undergone routine check-ups with physicians: blood and/or urine samples are collected, sent to a 
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laboratory for clinical testing, and reported back to the patient for the purpose of monitoring bodily 

changes and screening for common chronic conditions (FDA.gov). According to a study of 75,000 

commercially insured patients, around 30% of new prescriptions specifically for the chronic 

conditions of high blood pressure, diabetes, and high cholesterol went unfilled – all of which are 

major conditions that standard lab tests screen for (Fischer, Stedman, Lii, Shrank, Brookhart, & 

Weissman, 2010). The report given to patients containing their test results will list each value derived 

from the patient’s specimen (for example, red blood cell count) next to a suggested “healthy” range 

for that value. This report often takes the form of a physical document such as Figure 1: a long list of 

medical terms and numbers. Digital reports have also become increasingly common, allowing 

patients to access their results via e-mail or online portals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Sample lab report (Thedreamlounge.net) 

 



 

10  

A large amount of information is contained in these test results, but much of it is lost upon the 

average person without a medical background. With only a number given for each specimen and 

one flag to indicate either “in range” or “out of range”, how can patients distinguish if they are just on 

the borderline as opposed to in a severely unhealthy range? What does this information say about 

their past and current conditions and future risks? What measures can they take in response? The 

data itself contains value, but it is useless to patients if it they cannot extract that value and convert it 

into action. The complexity of the information is not beyond the average person, but more contextual 

clues could be the key to understanding. A doctor with a technical background and full picture of the 

patient might be able to offer guidance, but this report does ultimately serve the doctors, nurses, or 

insurance providers; it is the patient who is the final user of this information and the only one to act 

on it. 

As patients become increasingly participatory in the healthcare process, user-focused design 

becomes increasingly important. Moreover, the intersection of the fields of design and healthcare 

contains huge potential to enhance people’s experiences and must be explored. While efforts have 

been trending towards applications of technology and design to healthcare, many existing systems 

and solutions are young and have much room for improvement. In the case of the lab report, the 

current experience is a frustrating one for many. Whether the paper copies or online patient portals 

or mobile apps, there are many gaps in the patient user experience that could be enhanced with 

deliberate thought into the interaction, information, and visual design. 

This thesis aims to capture those opportunities and design an improved experience in 

response. While the lab report may only be one instance of a contributor to the medical 

noncompliance epidemic, it is a ubiquitous patient experience that may illustrate design’s potential to 

improve everyday lives. Many attempts have been made to both redesign the paper lab report as 

well as create digital replacements, but still patients struggle to internalize test results. This thesis will 

study those systems, gather insights from user surveys, uncover existing weaknesses, use them to 

inform design decisions, and propose a unique mobile web experience to help patients better 

consume, comprehend, and activate on their health data, and additionally, demonstrate the 

increasing value of design in the industry and in an increasingly digital world.  
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The next section is an overview of the existing literature. Reviewed are 1) a case study and 

redesign of the lab report by a branding firm commissioned by Wired Magazine, 2) winning entries of 

a design competition sponsored by a division of the United States Department of Health and Human 

Services, 3) a longitudinal study on the experience of receiving abnormal results via patient portals, 

and 4) a journal article analyzing and comparing patient portals and mobile health apps. The first two 

cases focus on visual and information design, while the latter two examine electronic platforms and 

interaction/system design.  Following the literature review will be an overview of the methodology, 

followed by an analysis of the findings, and finally, images and description of the proposed design. 
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Literature Review 

Mucca/Wired Magazine Blood Test Redesign 

A feature in the November 2010 issue of Wired Magazine called “The Blood Test Gets a 

Makeover” showcases a redesign of the lab report to highlight the power of design to “inspir[e] 

improved communication with patients” (Mucca.com). The goal was to create a “proof of concept, a 

refutation of the argument that ordinary people can’t handle their health” (Leckart, 2010).  

Wired first consulted two physicians from Dartmouth Medical School Institute for Health 

Policy and Clinical Practice who specialize in data communication to determine what information was 

relevant versus irrelevant to keep on the lab report. They then teamed up with three designers from 

award-winning design firm Mucca to create a one-page proof for the reimagined lab report (Figure 2 

below). Five main points of rationale were highlighted: color, clarity, simplicity, relevancy, and ease. 

First, color was introduced, being cited as a highly effective tool in information design. They adopted 

a green-yellow-red scale, a familiar schema, to visualize healthy to unhealthy ranges. Greater clarity 

and ease of digestion are achieved through the augmentation of quantitative data with qualitative. 

Ranges are expressed not as dense columns of numbers, but as visual scales labeled with degrees 

of severity accompanied with relevant definitions. This along with a “What Can You Do?” section, 

which provides brief explanations of relevant risks and tips on what the patient can do in response, 

makes the data much more relevant and easy to grasp for the patient. Effective filtering and 

organization of content allows everything to fit onto one page rather than many, simplifying the entire 

reading experience.  

 A remarkable aspect of this design was that it was very reminiscent of standardized test 

results, such as those distributed in grade school after standardized testing or SAT scores. Drawing 

on an existing schema from another area of life that people have greater exposure to is an 

interesting tactic that could make a new design subconsciously familiar. There is no information 

provided as to whether this was a deliberate or non-deliberate tactic, but it is one approach to 

consider, and enquires into what other existing design schemas in the world may be drawn from. 

The use of color opens up a new dimension to design and, in this case, makes information 

undeniably much more memorable. However, pushing the boundaries also has the potential to add 

more noise rather than take away. This design utilizes three colors in a familiar combination in 
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moderation. For a design to accomplish a similar balance, color will need to be applied resourcefully. 

The filtering and reduction of content makes this design much more manageable, but the middle 

portion of graphics lacks a clear organization schema. A new design might examine how people 

process information in terms of left-right and up-down, as these hierarchies might affect the flow of 

information. Overall, this redesign is a significant improvement and responds well to the stated 

challenge to transform “this baffling array of data, decipherable only by specialists, into a valuable 

tool for doctors and patients like” (Mucca.com). 

 

 

Figure 2. Design by Mucca and Wired Magazine (Mucca.com) 
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HHS Health Design Challenge  

 In 2013, a collaboration headed by The Office of the National Coordinator for Health 

Information Technology, a staff division of the United States Department of Health and Human 

Services (HHS), sponsored a design competition to reimagine the patient health record. The four 

objectives of the completion were to “improve the visual layout and style” of the given medical 

record information, “create a human-centered design that makes it easier for patient to manage their 

health”, “enable health professionals to more effectively understand and use patients’ health 

information”, and “help family members and friends care for their loved ones” 

(Healthdesignchallenge.com). Out of a total of 230 entries, a handful of entries are honored on the 

competition site, including the first, second, and third place winners for best lab summary.  

 The first-place winner (Figure 4) provides the most thorough presentation of the design and 

rationale. It pinpoints specific goals of identifying decision points and action steps and displaying 

information in appropriate context. The design is based off a unique “Health Score” concept in which 

each patient is assigned a number score out of 100 that generalizes one’s overall health, derived 

from the data encompassed in the lab results. The results are presented in a data table format, listing 

values for not only the most recent test but also the previous three visits and a “goal” range. 

Unhealthy values are denoted in bold, red text so they stand out within the data table. This method is 

a different way of calling out data that allows a large amount of data to be displayed while still 

making it easy to pick out focal points. Also unique to the scoring concept is a checklist of action 

items specific to the patient that are each worth positive points towards the Health Score. The score 

itself is a major focal point of the document, incorporating once again the yellow-red-green color 

scheme for healthy to unhealthy connotations. The Health Score is definitely a strategy worth 

examining for increasing patient engagement, but introducing this “game”-like system may also 

become confusing if it is not made very clear how the game “works”. The iconography used in this 

design might be too ambitious in that the information it attempts to convey may be more easily 

understood in a different format.  
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Figure 4. First-place design (Healthdesignchallenge.com) 

 

The second-place design (Figure 5) is not as colorful and pleasure-based as the first design, 

but more dry and direct. The data is consolidated into one single column filling the page, listing each 

result with its name, number, a graphic representation of that number on a horizontal bar scale, and 

an adjacent mini line plot showing the last five results from previous visits. Problematic values are 

indicated by a yellow warning triangle symbol. The single-column format, although long and 

repetitive, makes it very easy to scan the data for problem areas. However, it does not include any 

follow-up information addressing future steps or action items that is common key facet to other 

designs. This format, while it reads very quickly and easily, is less personalized and contextualized.  

 The third-place design (Figure 6) is on vibrant side and plays into pleasurable design similar 

to the first place winner. The colorful text is very large, and surrounded by plenty of white space, 

which is achieved by a significant cut in the amount of data shown. Only data from four tests are 

reported, and it is actually explicitly stated under the title: “4 tests worth looking at”. This technique is 

intriguing because it simply eliminates any data that isn’t problematic, showing only the problem 

areas. This makes processing easier for the patient, but there is a balance between too much and 
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too little information to be considered in this approach. Data points lie on horizontal bar scales like 

the second-place design, but the bars use dark green, light green, light red, and dark red to segment 

the ranges. Each segment is also given a label for “best”, “good”, “borderline”, “high” or “very high”. 

A tip column on the right provides a quick statement such as “Good cholesterol – higher results are 

better” to guide the patient in understanding the data. This lab report is a very “dumbed down” 

version of the data, which makes it easy for maybe even a child to understand, but could be 

oversimplified and misses other information that may also be useful.  

Each of these lab report redesigns has its own twist on the storytelling of medical data. 

Exposure to a plethora of strategies and visual tools as a reader provides valuable perspective for 

the conversion in role to designer. All efforts point towards making the data more visual and less 

textual by incorporating color, graphs, and graphics. Also trending is personalization and call-to-

action by generating remarks and recommendations specific to each patient’s results. The work that 

has already been put out on the topic provides great final concepts, but does not elaborate enough 

on rationale, user testing, and feedback loops to justify their designs, hence the large variation.  

 

Figure 6. Third-place design 
(Healthdesignchallenge.com) 

 

Figure 5. Second-place design 
(Healthdesignchallenge.com) 
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Patient Portal Longitudinal Study  

 In 2009, Congress passed the Health Information Technology for Economic and Clinical 

Health (HITECH) Act, which committed nearly $30 billion dollars to the adoption and meaningful use 

of technology towards healthcare, a major component of which is the providing of patients with 

electronic access to their medical information via patient portals. In 2015, four authors at the Baylor 

College of Medicine published a study titled “The patient portal and abnormal test results: An 

exploratory study of patient experience” which assesses the underlying belief of the HITECH Act that 

portals empower patients and improve health outcomes.  The researchers conducted a longitudinal 

study of 13 participants of electronic patient portal systems over a span of 8 months specifically 

investigating patients’ experiences with abnormal test result notifications. Participant interviews 

focused on three major topics: management of medical information, discussion of a specific 

abnormal test results, and test result notification preferences.  

 The results of the interviews surfaced a general enthusiasm about the accessibility of test 

results, but several concerns regarding the ability to interpret the relevance of the results. Both 

health literacy and technology literacy were a source of struggle. Respondents raised the issue that 

many people “don’t comprehend how the lab things work [and] all of those values”, and before even 

getting to those results, many struggle with the user-friendliness of the technology: “some people 

don’t really understand computers at all and […] the website is a little bit tricky for me, I haven’t quite 

[…] mastered everything on there but I’m pretty sure once you learn it, it’s a good tool” (Giardina et al., 

2015). Another concern was the emotional effects of portals on patients – the process of accessing 

results on their own and trying to interpret (or misinterpret) them can lead to feelings of anxiety and 

confusion. However, one important asset that respondents did positively highlight of portals was the 

ability to keep record over time of health data to monitor health changes. The study also concludes 

that, while there is a clear desire for patient empowerment on both the patient and caregiver sides, 

there is insufficient evidence that portals have been able to effectively support empowerment, 

whether that be in the form self-efficacy, control, or activation. While this study is limited by its sample 

size, it emphasizes the qualitative insights into the patient experience of reviewing abnormal test 

results.  
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Patient Portals and Health Apps Article 

“Patient portals and health apps: Pitfalls, promises, and what one might learn from the other 

symptoms” is a 2016 journal article that mirrors the same argument as the Giardina et al. study: 

“patient portals are intended to engage patients by giving them access to medical information; 

however, if patients are unable to understand the information or the system is not usable, patients 

will not take advantage of them” (Baldwin, Singh, Sittig, & Giardina, 2016). The paper specifically 

compares patient portals and mobile health apps and outlines the advantages and limitations of each 

according to eight socio-technical dimensions: Hardware and Software; Clinical Content; Human-

Computer Interface; People; Workflow and Communication; Internal organizational policies, 

procedures, culture, and environment; External Rules, regulations, and pressures; and System 

Measurement and Monitoring.  

For patient portals, user-friendliness is the biggest pitfall, as they tend to be “difficult to 

navigate” and “test result display and graphing were often confusing to patients” (Baldwin et al., 

2016). The paper cites the importance of not only seeing results but “the interpretation of the result 

and next steps” to improve patient-centered care. On the other hand, health apps such as Fitbit and 

Apple’s Health app are highly intuitive and easy to set up. While these apps might serve slightly 

different purposes, the paper argues that they model features that patient portals could learn from to 

increase engagement success with patients, citing the following examples: 

Apple's ResearchKit, although not designed as a health tracking application, offers several 

features that could be useful for health monitoring. It collects data and simultaneously 

encourages users to track their health by prompting daily health assessments. mHealth apps 

offer symptom management activities, which are not a standard feature universally available 

in patient portals. For example, LifeMap Solutions (San Jose, CA) has an application for 

Chronic Obstructive Pulmonary Disease management that provides medication reminders 

and tracks users’ symptoms to identify abrupt declines in their condition. Sentrian (Aliso Viejo, 

CA), a patient intelligence company, uses biosensors (i.e., blood glucose biosensor) to detect 

deteriorating health of patients to prevent avoidable hospitalizations. There are also apps 

that allow users to view their test results, such as Healthvana (Los Angeles, CA) and Labcorp 

(Research Triangle Park, NC). Healthvana, for instance, provides patients with interpretation 
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of sexually transmitted infection results and follow-up instructions. (Baldwin et al., 2016, para. 

8) 

While mobile apps have the advantage of offering more personalized interactions, the paper 

suggests that these apps still “need to be connected to personal health records to be effective and 

improve patient outcomes” (Baldwin et al.).  As for portals, the paper proposes that they “need to 

incorporate innovative design and user-friendly features, such as simplified data displays, easy log-in 

access, and alerts, pings, or notifications that explain results in layman's terms and tell the patient if 

additional care is needed” (Baldwin et al.).  
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Methodology 

 Before embarking on a plan of design, two stages of research were necessary. The first was 

a study of existing literature on the different types of methods already in place and their level of 

success (four of which are reviewed above). Among physical documents, e-mail, web portals, mobile 

applications, and more, it is necessary to identify the strengths and weaknesses of these systems 

that may be contributing to patients’ comprehension of health data. These would begin to inform 

hypotheses about possible design improvements, which would then be further reinforced by user 

research.  

In the user research phase, I surveyed live users of such systems to provide direct insight 

into their needs. An online survey (Appendix A) was sent out to a group of volunteers who consented 

to be interviewed about their experiences. The survey broke down the lab test results experience 

into five steps (Notification, Access, Reading, Analysis, and Treatment) and asked the participants 

about their needs and emotions at each step, at a level of detail and progression more similar to a 

focus group. The sample of twelve Millennial-aged male and female users covered a range of 

different methods and experiences that built upon the findings gathered from the earlier literature.  

 An analysis of these findings would uncover key problems and opportunities and provide 

direction for the new design in the form of a design brief: a concrete list of goals and requirements to 

guide the design, from the system and features to the visual and interaction design. Design and 

prototyping software Sketch and InVision Studio would then be used to create digital mockups of the 

new concept, subject to multiple iterations. 
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Findings and Analysis 

Literature Findings 

While the latter two studies described in the Literature Review best encompass the major 

findings, I reviewed many more studies on electronic platforms, which are included in References. 

These studies pointed to the following few conclusions on the shortcomings of current electronic 

systems: 

• Platforms tended to focus on digitizing and providing access to care rather than informing 

and educating patients past the point of access – a discrepancy between information 

exchange and information comprehension. 

• Platforms have some positive effects on patients’ experience, but negative effects on 

providers’ experience by compromising their focus and creating additional work strain. 

• Platforms are not user-friendly: users find it difficult to set up and navigate interfaces. 

• Platforms fail to fully adopt and integrate in the long-term. 

• Platforms lack reliable methods for follow-up and treatment. 

 

Survey Findings 

User Journey 

Figure 7 represents the five stages of the user journey and covers the different possible 

pathways that patients today may experience. The stages are: 

1. Notification: How patients are notified that lab test results are ready to view 

2. Access: How patients obtain the results 

3. Reading: Patients intake information upon obtaining results  

4. Analysis: How patients derive meaning from results 

5. Treatment: How patients move forward given this new information 
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Figure 7. User Journey 
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Emotional Journey 

Figure 8 depicts the general level of emotional satisfaction at each stage of the user journey. 

This is based on participants stating whether they were “satisfied”, “somewhat satisfied”, “neutral”, 

“somewhat dissatisfied”, or “dissatisfied” at each stage. The black line represents the average. While 

variability is generally high, the most shared sentiment across all participants is illustrated by a dip at 

the analysis stage, where dissatisfaction is the greatest. 

 

Figure 8. Emotional Journey 

 

User Needs and Gaps 

The most important objective of the survey was to uncover specific user needs and desires 

that are currently not being fulfilled. Such insights would allow me to identify the exact problems to 

address and justify the need for my design solutions. The survey explicitly asks participants of their 

major points of concern for each of the 5 steps, which surfaced common concerns. For notification, it 

was clear that current non-electronic methods of notification were inconvenient: 

“I often miss the [phone] call or can’t talk until after work.” 

For access, patients expressed their top need as speed, as well as privacy and the effort required to 

access systems that might hinder speed: 

“My main concern at this point in the process is speed. I want the results ASAP.” 

“Will I be able to log into my Medical Portal through my phone and have my password 

manager autofill the credentials. In most cases, no.” 
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For reading, patients wanted more easily digestible and relevant data, and more qualitative 

explanation to accompany the quantitative data: 

“If there are going to be numbers[…] or whatever please explain what they mean.” 

“I want the gist of what is going on with me.” 

“Sometimes test results will include values/percents/readings for things that are not relevant.” 

For analysis, users repeatedly expressed a desire to be explicitly instructed on what they should do. 

They also valued standards for comparison to see where they lie against the standard population as 

well as against past personal results to analyze progression over time: 

“Someone tell me what to do.” 

“I like instruction or next steps.” 

“Being able to see past results for comparison would be helpful to detect abnormalities.” 

“I want to know what my results are and how they compare to the general population/a 

healthy person. If I don’t understand the results then there’s no point in being able to access 

them.” 

Regarding treatment and follow-up, responses seemed to support the idea from the Baldwin study 

that patients have a desire to take responsibility in improving personal health, while at the same time 

conveying a sense of complacency and passiveness when it comes to actually taking action. They 

still want to be explicitly prescribed courses of treatment and follow-up. 

“I prioritize figuring out what the root cause of my issues are.” 

“If I need to change something my doctor would tell me.” 

“I need explicitly planned follow up appointments.” 

“It shouldn't be the patient's job to follow up with doctors.”  
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Conversion into Design Objectives 

 With all of these findings, I now had the understanding and evidence I needed to support 

and propose a list of specific system goals and requirements, which I would use to guide my design 

process and serve as a benchmark for whether my design was fulfilling relevant unmet needs. They 

are as follows: 

 Platform… 

1) setup and access should be fast and lightweight (low-effort). 

2) displays information in a clear, compelling, and contextual manner. 

3) focuses on only the most relevant information to the patient. 

4) helps the patient understand meanings and personal implications. 

5) reduces patient cognitive load and emotional stress 

6) helps the patient identify next steps and follow-up methods.  

7) provides another touch point for patients beyond the physical provider. 

8) encourages patients to take a more proactive role in their healthcare and therefore 

alleviate strain on the provider. 
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Proposed Design 

The following proposal demonstrates a concept for a lightweight, user-friendly digital 

experience for receiving medical lab test results that features low-effort accessibility, qualitative 

comprehension guidance, and personalized follow-up actionables. A diagrammatical flow of the 

system design and interactions can be found in Appendix B. 

The patient launches the system by scanning a QR (quick-response) code presented upon e-

mail notification of results. The QR code redirects the user to a mobile browser window welcoming 

the user to the system home page. 

 

Home Page 

The home page (Figure 9, Figure 10) is a concise overview of the patient’s test results of 

concern. It recalls the patient’s last test date, represents data in a familiar visual format and color 

scheme, focuses purely on test results which fall out of the suggested healthy range, provides an 

immediate indicator of general improvement or decline (arrow symbol), and shows markers for 

comparison to the patient’s previous test result. Tapping “Expand” brings the user to the next page, 

the expanded view.  
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Figure 10: Home page (complete) 

Figure 9: Home page 
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Expanded View 

The expanded view serves as an assistant to help the patient understand what the test 

results mean and what actions the patient could and should take. This view features a 

straightforward Q&A format, and explanations written in approachable, everyday language to reduce 

cognitive load as well as emotional stress.  

The key feature of the expanded view is the curated list of actionables following the medical 

explanation which link to the individual user’s connected devices and technologies, such as Fitbit, 

Apple Health, Amazon Alexa, and more. The list provides recommended action items that aim to 

reduce the seeking of unnecessary professional medical aid and keep health in front of mind. These 

virtual follow-up methods extend into the daily life of the user via other apps and devices already 

being incorporated into daily life.  
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Figure 11: Expanded view,  

Vitamin D example  
Figure 12: Expanded view, 

cholesterol example  
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Figure 13: Expanded view, 
Vitamin D example  

Figure 14: Expanded view, 
Vitamin D grocery list  
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Figure 15: Expanded view, 
cholesterol example  

Figure 16: Expanded view, 
cholesterol Fitbit reminder  
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Export for Personal Records 

This feature allows the patient to save the report to a location on the local device for easy future 

reference, either as images into an automatically created photo album on the phone’s camera roll, or 

as files uploaded to cloud services. This allows the patient to keep track of all past, present, 

andfuture reports in one place.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 17: Export feature  Figure 18: Exported report to 

camera roll  
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Discussion and Conclusion 

 Each feature of my design was a specific response to one or more of the objectives I 

originally set out to achieve. The QR-code accessibility aims to be a more lightweight process that 

eliminates the common frictions associated with registration, download, and access of electronic 

systems. All visual and interface design choices were intended to create a more minimalistic, 

pleasing, and clear experience, to aid both in technological and health literacy. Signifcant reduction 

of excess information (normal test results) and technical information served to maintain tight personal 

relevance and reduce emotional and cognitive load. The introduction of action items that link to 

external applications provides novel follow-up techniques ; it also encourages greater patient 

proactivity as opposed to passivity and reliance on medical professionals. 

 However, having only undergone initial rounds of iteration, the design requires much more 

development based on user feedback. I would need to conduct user testing on the mobile prototype 

to confirm the effectiveness of each of my design hypotheses. There were certainly many points in 

the process where alternative solutions were considered, and user testing would be able to assess 

these ; for example, different visual cues for historical comparison, different ways of grouping and 

distincting related tests, variability in the amount of text and information exposed versus hidden at 

default, and refinment of the experience byond the web browser and methods to strengthen follow-

up reliability.  

 There were also definite limitations in the gathering of data from the survey. The sample size 

was small, self-selected, and narrowed to a certain subset of the population. I originally set out to 

conduct a quicker, more quantitative, objective survey to a larger sample size, before conducting a 

more in-depth, qualitative focus group ; but I ended up fusing elements of both imethods into one in-

depth, focus-group-like online survey in the interest of time.  

 Overall, this design could potentially offer great improvements to the test results experience 

as well as other healthcare experiences in general. With adequate resources and technical 

production ability, a more robust version of this system or similar systems could be of great value to 

patients and providers alike. Testing these in live healthcare institutions would not only provide 

greater opportunities for growth as well as bring awareness to the power of technology and design 

for human experience.  
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Appendix A: User Survey 

To answer these questions, please recall your past experiences with visiting the doctor's office for 
routine check-ups, getting lab tests ordered (i.e. blood/urine samples), and receiving the results. The 
focus of this study is primarily on the last stage of this process: accessing, viewing, and interpreting 
your test results. The goal of this survey is to surface the most important needs and concerns from 
the patient's perspective in order to better design an improved experience.  
 
The survey will ask for your thoughts and attitudes regarding each of the following 5 stages of the 
process: 
 
1. Notification 
2. Access 
3. Reading 
4. Interpretation 
5. Treatment/follow-up 
 
If you find it hard to come up with responses, please write down any and all thoughts that pop into 
your head that relate to these experiences - the more feedback, the better! 
 
Stage 1: You are notified that your lab results are ready to view. 
1. You usually receive this via… 

a. Email 
b. Phone 
c. Other: _____ 

2. Describe any needs/concerns you may have at this point in the process. Leave blank if none. 
3. How would you best describe your emotional state/level of satisfaction with your current 

experience of this stage? If your answer is "it depends", please select "Other" and elaborate.  
a. Very Negative 
b. Somewhat Negative 
c. Neutral 
d. Somewhat Positive 
e. Very Positive 
f. Other: _____ 

 
Stage 2: You access your results. 
4. Which best describes your process? 

a. I travel to my provider's physical office to retrieve a hard copy of my results 
b. I access my results digitally. 

5. If you answered "I access my results digitally", please elaborate. For example: email attachment, 
link in email to a website/patient portal, mobile application, etc. 

6. At this stage, what are your main needs/concerns?   
7. How would you best describe your emotional state/level of satisfaction with your current 

experience meeting those needs? If your answer is "it depends", please select "Other" and 
elaborate. 

a. Very Negative 
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b. Somewhat Negative 
c. Neutral 
d. Somewhat Positive 
e. Very Positive 
f. Other: _____ 

 
Stage 3: You review your results. 
8. At this stage, what are your main needs/concerns?  
9. How would you best describe your emotional state/level of satisfaction with your current 

experience meeting those needs? If your answer is "it depends", please select "Other" and 
elaborate. 

a. Very Negative 
b. Somewhat Negative 
c. Neutral 
d. Somewhat Positive 
e. Very Positive 
f. Other: _____ 

 
Stage 4: You try to extract meaning from your results as they apply to your personal life. 
10. Which of the following best describes your experience? You may select more than one option. 

a. If I see an abnormality, I search the internet for more information. 
b. If I see an abnormality, I try to directly contact my provider via phone. 
c. If I see an abnormality, I try to directly contact my provider via email. 
d. If I see an abnormality, I try to directly contact my provider in person. 
e. I have never received any abnormal test results. 
f. Other: _____ 

11. If you selected one of the "directly contact my provider" options: do you have access to your 
doctor's direct contact or do you have to contact a nurse/assistant? 

a. Doctor 
b. Nurse 

12. At this stage, what are your main needs/concerns? 
13. How would you best describe your emotional state/level of satisfaction with your current 

experience meeting those needs? If your answer is "it depends", please select "Other" and 
elaborate. 

a. Very Negative 
b. Somewhat Negative 
c. Neutral 
d. Somewhat Positive 
e. Very Positive 
f. Other: _____ 

 
Stage 5: You move forward with some plan of implementation based on the knowledge you have 
gathered thus far. 
14. Which of the following best describes your experience? You may select more than one option. 

a. I figure out a plan for myself to address my health problems. 
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b. I only take action if the doctor reaches out to tell me so. 
c. I only take action if I reach out to the doctor and they tell me so. 
d. I generally disregard these tests because I have never had any abnormalities. 
e. I generally disregard these tests even when I have abnormalities because I have always 

been fine. 
f. Other: _____ 

15. At this stage, what are your main needs/concerns? 
16. How would you best describe your emotional state/level of satisfaction with your current 

experience meeting those needs? If your answer is "it depends", please select "Other" and 
elaborate. 

a. Very Negative 
b. Somewhat Negative 
c. Neutral 
d. Somewhat Positive 
e. Very Positive 
f. Other: _____ 

17. If you have any more thoughts, questions, concerns, or ideas at all pertaining to this subject, 
please express them below. 
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Appendix B: System Design 

 

 


