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Abstract  
Software professionals have a social responsibility to utilize our skillset to help advance medical/scientific 

research. SQA discipline and skillset is uniquely positioned, as we do not build tools, we utilize tools to 

push boundaries, to verify declared limits; to discover software failings that coders and designers did not 

imagine, love the phrase “why would a user do that?” We, SQA, reside outside of the box, we do not just 

want to break things, and we want to describe what we did, document our steps and show that it’s 

repeatable.    

 

Arguably, Y Combinator is one of the best known and most respected incubators. In February 2024, YC 

published a list of “Start-ups we want to fund” innovative entrepreneur requests. On the list is “Cure 

cancer, the technology we’re talking about is an MRI. Modern MRIs are sensitive enough to detect cancer 

masses as small as a millimeter.”  Kaggle has been offering bounties for a few years now.  Analyzing 

data, approaching all publicly provided data with all skepticism - exception boundary testing, edge cases - 

SQA/SQE professionals know how to do this better than most other professions. 

 

ChatGPT, Knowledge Graphs and other AI tools, can be used with publicly available medical datasets to 

advance medical challenges such as cancer or autoimmune diseases such as multiple sclerosis -MS.  

What is fascinating about MS is that we, in 2024, still have no idea what causes MS.  There are theories, 

there are pharmaceutical efforts that pause or delay the progression but are very very expensive.   

 

What if I use my SQA skillset, AI tools, and available datasets to establish a set of repeatable 

steps to establish new methodology for early detection of MS?    
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worked on an assortment of projects including smartcard transportation upgrade, research and 
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the updating of all TriMet customer facing systems - app, website, Inspection and ticket machine 
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1 Introduction: 
 

A good software quality engineering has an understanding of a successful test cycle.  Not just finding a 

defect, but the ability to drill down and communicate the finding.  When a bug report is submitted, it will 

contain steps of repeatability, common identifiable factors, and patterns.       

A person, a human being, is for all intent and purpose an extremely sophisticated, complicated program.  

Like any program, there are defects, issues that are sometimes explainable and other times 

unexplainable.  In either instance if there is a defect, we can or should be able to identify overlapping 

environmental factors, steps to reproduce the defect, rate of repeatability and predictable or expected 

outcomes. 

We evaluate a defect for causation vs. correlation.  As SQA we sometimes, often times, do this in a 

vacuum; we spend a lot of time explaining how we found the defect and how the average person on the 

street “just needs to follow the step-by-step instructions and they would be able to generate the same 

defect.”  Sometimes this is a showstopper, often times there are work arounds.    

Today, however, we have new tools at our fingertips – a near personal assistant or eager college intern, 

technologies such as ChatGPT 4.0, WikiData and Google AI.  We can introduce the defect to these tools, 

use traditional SQA/E practices to assist in advancing research in ALS and MS 

prevention/detection/repair. 

 

2 Approach: 

At the start of this endeavor, I was quite uncomfortable making the necessary shift of Person to Software 

Program and Disease to Defect.  If I want to use my SQA skills to address the very human disease, the 

adjustment was necessary, so onward ho!  

○ Evaluate and select disease: 

■ Cancer: I chose not to evaluate Cancer as it is broad and has an exceptional number 

of research efforts. 

■ Multiple Sclerosis MS: MS is predominantly a female disease, 1:300 persons 

are afflicted (1)  

■ Lou Gehrig’s disease ALS: ALS is predominantly a male disease; 1:400 persons are 

afflicted. (2)  It is a sclerosis like MS, but it has the advantage of an amazing speech 

made by a beloved athlete:  

● Lou Gehrig “For the past two weeks you have been reading about the bad 

break I got. Yet today I consider myself the luckiest man on the face of this 

earth."  (2)  

○ Tools: Mindmeister, ChatGPT 4.0 and Google AI - to narrow down large datasets or organize 

dis-organized information 
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○ Define the defect: Description, environment, expected and actual behavior. Rate of 

repeatability.   

○ Incorporate the call out, data organizations, such as Kaggle and the incubator Y Combinator, 

have started making the call to software professionals to start engaging with science 

research to use publicly available data/datasets to help find cures to diseases like Cancer, 

MS, ALS, etc.  Countries like the U.K. have already integrated the two professions. These 

vetted and solid resources for reviewing analysis are underway, allowing for comparisons and 

peer reviews. 

○ Observations and recommendations 

● In this situation, the objective of a mind map is a way to assemble documentation to create 

Requirements – remember, we are QA and if we do not have requirements, we make requirements.  

 

3 Define the disease (defect) that will be used as a Use case   
 

A customer has reported “Bug” 

a. What is the: Defect” - Multiple Sclerosis / ALS (Lou Gehrig’s disease)  

i. MS affects women 

ii. ALS affects men 

iii. Both are a Sclerosis - with unknown causes 

b. What is the process to isolate and describe the bug? Develop and fill out a Bug report 

(draw from “best practices”) See appendix 

c. Select and define the QA methodology that will be used to approach reported bug 

 

I will take on the role of “disease tester”, I have been given a program, the human body; I have been 

informed that the program is very complicated and for the most part very reliable and very predictable. 

While the human body is a solid program it will, on occasion, turn on itself – the ordinarily reliable 

program, will, without predictors, progressively stop working. The defect has been given the name 

sclerosis. 

 

In QA, if there is documentation, ideally a detailed requirement, the first thing I would do is read through 

and develop a plan defining test cases, scenarios, user flows and user stories.  In this case, I know what 

the “ideal” human looks like – disease free, immune system not gone array, a software program in which 

everything works perfectly.  

 

Because of the complexity of diseases listed above, I chose to focus on MS for the following 

reasons: 

• There are many theories that Vitamin D deficiency is a potential contributing factor  

• Vitamin D deficiency is an established condition 

• Vitamin D can be researched  

• MS is a disease, in comparison to ALS, with theories 

 

As a Tester, I am given a program and told that it will: 

• Not run optimally in 1 out of 300 installs  
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• Once the poor performance starts the program can never be reset 

• There are tools that help the program to run as close to optimal as possible – still not optimal 

 

My approach is not going to be that of an SQA Lead (planning/proactive), it will be as a tester engineer 

(reactive/ all types of testing). The project is underway:  

Tester characteristics defined as (3): 

• Reactive to a program that has been assign 

• Focus on finding bugs 

• Conduct a variety of test techniques, both manual and automated 

• Support the development process 

 
Table to create understanding of ideal human vs defect in human: 

Ideal/Expected Defect 

Absorbs Vitamin D Does not absorb Vitamin D from sun or diet 

Immune system does not attack person Immune system over protects, attacks the person. 

Muscles grow and regenerate Muscles degrade and not repaired 

Vision is assisted with glasses, not pharma Vision degrades and cannot be repaired 

Walks with ease until a senior citizen or injury Ability to walk becomes a struggle and only gets worse 

 

4 No documentation, how do I trigger the defect? 
 

If I am not provided documentation, I will need to use ad-hoc or exploratory testing to first understand 

the defect. The tricky part with this Human program turns out to be creating these User scenarios as the 

documentation is sparse, and what is available is very theoretical and there seems to be a lot of 

inconsistency.   

 

● Uniquely, this defect we are taking on comes with Use ChatGPT to help get through large 

datasets that are focused on:  

a. MS 

i. Autoimmune disease  

ii. MRI’s 

b. In addition, potentially: 

i. Recent Studies 

1. International  

2. Domestic  

● Use Knowledge Graphs to parse the datasets: 

a. Pull/Graph the known:   

i. Validation of current theory  

ii. Challenge current theory  

iii. Find the gaps in current theory  

b. Pull/Graph new findings and theories 

c. Develop new theories    
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5  Create Mind maps: Disease – Multiple Sclerosis 

Figure 1: Multiple Sclerosis at a high level , https://mm.tt/app/map/3333723184?t=k8HaPlbe4x 

 

 

 

 

 

 



 

Excerpt from PNSQC Proceedings  PNSQC.ORG 

Copies may not be made or distributed for commercial use  Page 6 

5.1 Vitamin D mind map:  

 

Develop a mind map in order to have a quick reference.  Here, Vitamin D is outlined as having two 
distinct components, D2 and D3. 

D2: Absorbed through diet and D3: Absorbed through Sun exposure, Both forms of Vit D can also be 
found in supplements. 

5.2 Countries with high levels of Vitamin D3 deficiency, ChatGPT 4 vs. Google AI 

Source: ChatGPT 4.0  
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Source: Google AI search results  

 

5.3 Geography:  Where is MS found on the world?  
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Alignment of Regions/Countries with Vitamin D deficiency and High levels of MS 

Country/Region with  
Vitamin D deficiency  

 Country with High Levels of MS 
 

Saudi Arabia, UAE, Egypt, Iran   

S.Asia: India, Pakistan, Bangladesh   

Northern Europe: Norway, Sweden, Finland, UK  Norway, UK, Germany 

East Asia: China, Japan, South Korea   

Africa: Morocco, Tunisia, Algeria   

N.A.: Canada, Northern United States  United States, Canada 

Australia and New Zealand   

S.A.: Argentina, Chile   

 

5.4 Where is MS found in the United States: 

 

 

5.5 Vitamin D deficiency in the US:  

Vitamin D deficiency in the United States is more common in certain regions and populations due to 

factors such as geographic location, climate, lifestyle, and demographics. The prevalence of Vitamin D 

deficiency tends to be higher in states with less sunlight exposure, especially during the winter months. 

Below are the regions and states generally known to have higher levels of Vitamin D deficiency: 
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Northeastern 
States 

These states experience long, cold winters with limited sunlight, which reduces the 
natural production of Vitamin D through skin exposure to UVB rays. 

Midwestern 
States 

Like the Northeast, the Midwest has a significant period during the year when sunlight is 
scarce, leading to higher risks of Vitamin D deficiency. 

Pacific Northwest These states often have overcast weather and fewer sunny days, which can contribute 
to lower levels of Vitamin D. 

Northern Plains 
States 

The combination of high latitude and cold weather in these states can result in reduced 
sunlight exposure, leading to a higher prevalence of Vitamin D deficiency. 

Alaska 
 

Due to its extreme northern latitude, Alaska has very little sunlight for several months of 
the year, making Vitamin D deficiency more common. 

  

Alignment of Regions/States with Vitamin D deficiency and High levels of MS 

Regions/States with  
Vitamin D deficiency  

Regions/States with High Levels of MS 
 

4.1.1 Northeastern States 
Maine, Vermont, New Hampshire 
Massachusetts, New York 

Vermont,  
New Hampshire,  
Maine 

4.1.2 Midwestern States 
Michigan, Wisconsin, Minnesota 
Illinois, Ohio,Indiana 

Minnesota,  
Wisconsin,  
Iowa 

4.1.3 Pacific Northwest 

● Washington 

● Oregon  

Washington,  
Oregon 

4.1.4 Northern Plains States 

● North Dakota , South Dakota, Montana 

 

Alaska  

 

Table to create understanding of ideal human vs defect in human: 

Ideal/Expected Defect 

Absorbs Vitamin D Does not absorb Vitamin D from sun or diet 

Immune system does not attack person Immune system over protects, attacks the 

person. 

Muscles grow and regenerate Muscles degrade and not repaired 

Vision is assisted with glasses, not pharma Vision degrades and cannot be repaired 

Walks with ease until a senior citizen or injury Ability to walk becomes a struggle and only gets 

worse 

6 Create a Defect Report that pulls in the disease: 

Date  Disease  Dataset  

Stage/Status  Duration  Severity  

Reproducibility  Expected 
Result 

 Actual Result  
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Environment 

 Age Gender Diet Geography  

Description  

 

7 Pulling it together: Bug -> Data -> Possible solutions 
 
As I gathered data from publicly available datasets covering MS, I wanted to be able to isolate and 

develop a list of causations or early identifiers for MS.   

● How to detect early? 

● How to pause or stop progression? 

● How to reverse the damage? 

 

The list above was my ambition at the start of this citizen scientist project and paper.  However, as I dove 

into the research of the disease using available tools, the need to make adjustments set in.  My original 

goal was to use Chat GT4.0 to help me analyze large datasets, using my QA skillset I would look for 

specific patterns, assessing what is a causes vs correlations, unfortunately, I hit a brick wall.  I discovered 

that unlike software engineering, software development, medical research is a much tighter almost closed 

community.   

 

I discovered that to get access to large data sets you had to be part of an organization- academic or 

research. Most of the data in Multiple Sclerosis out there is very tightly held.  If I compare the medical 

research community to the software development, I feel spoiled.  In Software we love thinking aloud, we 

push software programs in various stages – beta, beta 2, pre-production we are not afraid of failure.  We 

are not afraid of someone “saying hey you did that wrong, I tested this and look I found these issues.”   

 

Software development and Medical Research are two different industries, that is a given. However, one 

could easily say, software engineering is all about research and advancement.  A major difference is our 

ability to embrace failure as part of the process of finding the answer.  

 

With the adjustment made, I pivoted and became pretty good at prompt engineering.  This still allowed 

me to use my QA skills to ask better questions.  As a QA person, have a tendency to not trust everything I 

hear/read.  I narrowed my toolset to ChatGPT 4 and Google AI Search Labs.  I focused on addressing 

Multiple Sclerosis and the theory that vitamin D deficiency is a contributing factor to developing MS   
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Am I done?  No, not at all.  Here is my bug reply: 

Date 9/1/2024 Disease Multiple Sclerosis AI 

resources 

ChatGPT 4.0 

Google AI 

Stage/Status Pre- Duration Unknown Severity HIGH 

Reproducibility .33% 

(1/300) 

Expected 

Result 

Person w/Vitamin 

deficiency  

DOES develop MS 

Actual 

Result 

Person w/Vitamin 

deficiency DOES 

NOT develop MS. 

Environment:  

 Age Gender Diet Geography  

20 –40 

yrs old 

Female Unknown Pacific 

Northwest 

 

Description It is found that persons who develop MS also have a deficiency in Vitamin D. It is 

therefore theorized that if a person has low levels of Vitamin, they are at risk of 

developing Multiple Sclerosis.   

 

Based on an evaluation of the sources of Vit D – geography and diet.  Initial focus 

on Geography, as it is a factor that is easier to evaluate on its own.  Contrast to 

diet where there is great variety (vegetarian, vegan, pescatarian) in the US and 

the world. 

 

Findings: More correlation over causation. Looking at the common 

countries/regions from Chat vs Google, the Countries and Regions with high 

levels of Vit D deficiency are not nations/regions with high levels of MS. 

 

In the US, there is a greater, almost confirmable correlation that those who live in 

areas with high levels of Vit D deficiency and MS rates are in direct correlation, 

possible causation. 

 

 

 

 

 

 

Recommendation 

 

Vitamin D deficiency occurs in everyone who is diagnosed with MS.  

 

Not everyone who has a Vitamin D deficiency develops MS.   

 

Based on publicly available data, the Vitamin D deficiency theory is at best 

a correlation, not a cause. 

 

If this were a software defect, I would remove Vitamin D deficiency from my list of 

possible cause and continue testing.  I would look for a possible cause with a 

much greater reproducibility rate, .33% is not enough. 
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