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Why Talk about Coding for Non-Coders?

• AI performs tasks by writing and executing code

• Simple scripts can help automate tedious tasks in 

your scholarly work, and AI can help you write that 

code

• Initial starting point to understand how AI can help 

you learn to code



Follow along / try these demos later:
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Outline

1. Introducing JavaScript (and HTML)

2. Building blocks of code

3. Demo 1:  a simple browser-based web app

4. Privacy / policy considerations

5. JSON and data structures

6. Demo 2:  big data analysis for research

7. Debugging, Limitations, Big Takeaways
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Why JavaScript and HTML?

• Runs in web browsers (and on servers)

• Can build simple web apps and analyze data locally, 

without concern for privacy / policy violations!

• Easy to use: limited installation needed

Coding.NephroMaine.com



JavaScript

Logic

Calculations

Decision Trees

Functions

…

HTML

Structure of the page

Inputs

Buttons

Text

…

OpenAI. (2026). Cartoon-style image of brain (left) and non-specific web page (right). Images generated using ChatGPT (DALL·E)
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Building Blocks of Code

• Variables:  store values. Could be text, numbers, lists…   

• Functions:  take inputs, transform, give outputs 

• If / Then:  branching logic

• Loops:   for each row of data… for each patient…  (scalable)

Coding.NephroMaine.com



Outline

1. Introducing JavaScript (and HTML)

2. Building blocks of code

3. Demo 1:  a simple browser-based web app

4. Privacy / policy considerations

5. JSON and data structures

6. Demo 2:  big data analysis for research

7. Debugging, Limitations, Big Takeaways

Coding.NephroMaine.com



DEMONSTRATION:  

A Simple Web App

Coding.NephroMaine.com



First: code.visualstudio.com/Download



Second: extensions > install “Live Server” by Ritwick Dey 

extensions



Web App 

Example

https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia

https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
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https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia


Web App 

Example

https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia

https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia
https://www.mdcalc.com/calc/113/free-water-deficit-hypernatremia


Prompt 1:
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COPY ALL CODE



PASTE INTO VISUAL STUDIO CODE HTML FILE



CLICK  “GO LIVE”





HTML



JavaScript



JavaScript

If / Then  

(branching logic)



JavaScript

Function

(equation within)
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Avoid Privacy Concerns with HTML/JavaScript

OpenAI. (2026). Cartoon-style image of prompt. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt and server. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt, server, and AI response. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

Cannot enter sensitive data into any non-internal AI model

ExternalLocal

[ ! ]

OpenAI. (2026). Cartoon-style image of prompt, server, and AI response. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

Use AI to build generic tool to help analyze data locally

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt, server, and AI response. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

Use AI to build generic tool to help analyze data locally

1) Prompt without 

     sensitive data to 

     build local app tool

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt, server, and AI response. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

Use AI to build generic tool to help analyze data locally

2) AI returns code 

     for local app

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt, server, and AI response. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

Use AI to build generic tool to help analyze data locally

3) Spin up your AI-coded

     app in local browser  

Custom Local App

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt, server, AI response, and non-specific web page. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

Use AI to build generic tool to help analyze data locally

Now all analysis is local, without any more AI

Custom Local App

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt, server, AI response, and non-specific web page. Images generated using ChatGPT (DALL·E)



Avoid Privacy Concerns with HTML/JavaScript

External AI Server

Use AI to build generic tool to help analyze data locally

4) Transform secure data locally for analysis
 

(no AI is used at this critical stage)

Custom Local App

Secure 

Data 

Inputs

Transformed 

Data 

Outputs

ExternalLocal

OpenAI. (2026). Cartoon-style image of prompt, server, AI response, and non-specific web page. Images generated using ChatGPT (DALL·E)
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JSON

• Standardized format to store data

• Integrates with JavaScript and most other programming languages

• Used for APIs (Application Programming Interfaces)

• Standardized format for AI to read and write data

Coding.NephroMaine.com



JSON

Custom Local App

JSON 

Inputs

Transformed 

JSON

Outputs

ExternalLocal

Coding.NephroMaine.com

OpenAI. (2026). Cartoon-style image of prompt, server, AI response, and non-specific web page. Images generated using ChatGPT (DALL·E)



JSON

Key-value pairs
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JSON

Key-value pairs Types of data
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JSON

Object
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JSON

Object

String

Boolean
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JSON

Object

Number

Number

String

Boolean
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JSON

Object

Number

Number

String

Boolean

Array of 

Objects

Object

Object

Object
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JSON

Object

Number

Number

String

Boolean

Array of 

Objects

Object

Object

Object

String
Number
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JSON

Object
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JSON

Object

Object

Array of Objects
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Prompt 2:

synthetic_data
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Loop
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JSON

Custom Local App

JSON 

Inputs

Transformed 

JSON

Outputs

ExternalLocal

Transform Data Locally

Coding.NephroMaine.com

OpenAI. (2026). Cartoon-style image of prompt, server, AI response, and non-specific web page. Images generated using ChatGPT (DALL·E)
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Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ]   =   
NaE  +  KE

TBW



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ]   =   
NaE  +  KE

TBW *

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] a  =   
NaE  +  KE

TBW a

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] a  =   
NaE  +  KE

TBW a

[ Na ] b  =   
NaE  +  KE

TBW a + Water interval

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ 140 ] a  =    
NaE  +  KE :

TBW a :  42 L 

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ 140 ] a  =   
NaE  +  KE :  5,880  

TBW a :  42 L 

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ 140 ] a  =   
NaE  +  KE :  5,880  

TBW a :  42 L 

[ Na ] b  =   
NaE  +  KE

TBW a + Water interval

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ 140 ] a  =   
NaE  +  KE :  5,880  

TBW a :  42 L 

[ Na ] b  =   
NaE  +  KE  :  5,880

42 L  + Water interval

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ 140 ] a  =   
NaE  +  KE :  5,880  

TBW a :  42 L 

[ Na ] b  =   
NaE  +  KE  :  5,880

42 L  + 6 L interval

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ 140 ] a  =   
NaE  +  KE :  5,880  

TBW a :  42 L 

[ 123 ] b  =   
NaE  +  KE  :  5,880

42 L  + 6 L interval

* Assume TBW (L) = 0.5 x weight (kg)



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 150 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 150 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 ccH20 Given: 

12:05

500 cc

15:00

1,200 cc



Hypothetical Research Example:
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1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 150 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 cc

12:05

500 cc

15:00

1,200 cc

152 mEq/LPredicted [ Na ] =

H20 Given: 



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 150 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 cc

12:05

500 cc

15:00

1,200 cc

152 mEq/LPredicted [ Na ] =

Weight: 80 kg

H20 Given: 



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 150 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 cc

12:05

500 cc

07:15

1,200 cc

152 mEq/LPredicted [ Na ] =

[ 155 ] a  =   
NaE  +  KE :  6,200  

TBW a :  40 L 

Weight: 80 kg

H20 Given: 



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 150 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 cc

12:05

500 cc

07:15

1,200 cc

152 mEq/LPredicted [ Na ] =

[ 155 ] a  =   
NaE  +  KE :  6,200  

TBW a :  40 L 

[ Na ] b  =   
NaE  +  KE  : 6,200

40 L  + 0.75 L interval

Weight: 80 kg

H20 Given: 



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 150 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 cc

12:05

500 cc

07:15

1,200 cc

152 mEq/LPredicted [ Na ] =

[ 155 ] a  =   
NaE  +  KE :  6,200  

TBW a :  40 L 

[ 152 ] b  =    
NaE  +  KE  : 6,200

40 L  + 0.75 L interval

Weight: 80 kg

H20 Given: 



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 151 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 cc

12:05

500 cc

15:00

1,200 cc

152 mEq/L 152 mEq/L 146 mEq/L150 mEq/LPredicted [ Na ] =

Weight: 80 kg

H20 Given: 



Hypothetical Research Example:

Evaluating the Rose1 equation 

1 Rose BD, Post TW. Clinical Physiology of Acid-Base and Electrolyte Disorders, 5th ed, McGraw-Hill, New York 2001

[ Na ] = 155 mEq/L 152 mEq/L 152 mEq/L 151 mEq/L 147 mEq/L

06:30 08:00 11:00 12:30 16:30

07:15

750 cc

12:05

500 cc

15:00

1,200 cc

152 mEq/L 152 mEq/L 146 mEq/L150 mEq/LPredicted [ Na ] =

Weight: 80 kg

H20 Given: 
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JSON

Custom Local App

JSON 

Inputs

Transformed 

JSON

Outputs

ExternalLocal

Pseudo-Code Your App’s Function

Coding.NephroMaine.com

OpenAI. (2026). Cartoon-style image of prompt, server, AI response, and non-specific web page. Images generated using ChatGPT (DALL·E)



JSON

Custom Local App

JSON 

Inputs

Transformed 

JSON

Outputs

ExternalLocal

Pseudo-Code Your App’s Function

Stepwise:

What do we 

have to add / 

transform?

Coding.NephroMaine.com

OpenAI. (2026). Cartoon-style image of prompt, server, AI response, and non-specific web page. Images generated using ChatGPT (DALL·E)



OpenAI. (2026). Cartoon-style image of prompt (left) and non-specific web page (right). Images generated using ChatGPT (DALL·E)

External AI Server

Custom Local App

ExternalLocal

Pseudo-Code:

JSON
Coding.NephroMaine.com



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

Coding.NephroMaine.com

synthetic_data

Coding.NephroMaine.com

synthetic_data



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

+



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

2) For each patient, add a key-value pair for “totalCations”, 

which is equal to totalBodyWater x the value of the first 

sodiumValue within sodiumValues



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

2) For each patient, add a key-value pair for “totalCations”, 

which is equal to totalBodyWater x the value of the first 

sodiumValue within sodiumValues
+



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

2) For each patient, add a key-value pair for “totalCations”, 

which is equal to totalBodyWater x the value of the first 

sodiumValue within sodiumValues

3) For each patient’s sodiumValues objects (except for the 

first in array, which will have a value of ”null” for each 

new variable), do the following:

• Add a key-value pair to the sodiumValues object for 

“newTotalBodyWater”, which is equal to the original 

value of patient’s total body water plus any 

additional “waterGivenCC” up until the point in time 

for the dateTimeStamp value of that sodiumValue



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

2) For each patient, add a key-value pair for “totalCations”, 

which is equal to totalBodyWater x the value of the first 

sodiumValue within sodiumValues

3) For each patient’s sodiumValues objects (except for the 

first in array, which will have a value of ”null” for each 

new variable), do the following:

• Add a key-value pair to the sodiumValues object for 

“newTotalBodyWater”, which is equal to the original 

value of patient’s total body water plus any 

additional “waterGivenCC” up until the point in time 

for the dateTimeStamp value of that sodiumValue

+

+

+

+

+

+



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

2) For each patient, add a key-value pair for “totalCations”, 

which is equal to totalBodyWater x the value of the first 

sodiumValue within sodiumValues

3) For each patient’s sodiumValues objects (except for the 

first in array, which will have a value of ”null” for each 

new variable), do the following:

• Add a key-value pair to the sodiumValues object for 

“newTotalBodyWater”, which is equal to the original 

value of patient’s total body water plus any 

additional “waterGivenCC” up until the point in time 

for the dateTimeStamp value of that sodiumValue

• Add a key-value pair to the sodiumValues object for 

“predictedSodium”, which is equal to “totalCations” 

for the patient divided by “newTotalBodyWater” for 

that given sodiumValues object, as already 

calculated in prior step



1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)

2) For each patient, add a key-value pair for “totalCations”, 

which is equal to totalBodyWater x the value of the first 

sodiumValue within sodiumValues

3) For each patient’s sodiumValues objects (except for the 

first in array, which will have a value of ”null” for each 

new variable), do the following:

• Add a key-value pair to the sodiumValues object for 

“newTotalBodyWater”, which is equal to the original 

value of patient’s total body water plus any 

additional “waterGivenCC” up until the point in time 

for the dateTimeStamp value of that sodiumValue

• Add a key-value pair to the sodiumValues object for 

“predictedSodium”, which is equal to “totalCations” 

for the patient divided by “newTotalBodyWater” for 

that given sodiumValues object, as already 

calculated in prior step

+

+

+

+

+

+



Prompt 3:









1) For each patient, add a key-value pair for 

“totalBodyWater” (weight x 0.5)



2)  For each patient, add a key-value pair for “totalCations”,   

     which is equal to totalBodyWater x the value of the first 

     sodiumValue within sodiumValues



1) _

2) _

3) For each patient’s sodiumValues 

objects (except for the first in array, 

which will have a value of ”null” for 

each new variable), do the following:

• Add a key-value pair to the 

sodiumValues object for 

“newTotalBodyWater”, which is 

equal to the original value of 

patient’s total body water plus 

any additional “waterGivenCC” 

up until the point in time for the 

dateTimeStamp value of that 

sodiumValue

     …



1) _

2) _

3) For each patient’s sodiumValues 

objects (except for the first in array, 

which will have a value of ”null” for 

each new variable), do the following:

• Add a key-value pair to the 

sodiumValues object for 

“newTotalBodyWater”, which is 

equal to the original value of 

patient’s total body water plus 

any additional “waterGivenCC” 

up until the point in time for the 

dateTimeStamp value of that 

sodiumValue

     …



1) _

2) _

3) For each patient’s sodiumValues 

objects (except for the first in array, 

which will have a value of ”null” for 

each new variable), do the following:

• Add a key-value pair to the 

sodiumValues object for 

“newTotalBodyWater”, which is 

equal to the original value of 

patient’s total body water plus 

any additional “waterGivenCC” 

up until the point in time for the 

dateTimeStamp value of that 

sodiumValue

     …



1) _

2) _

3) For each patient’s sodiumValues 

objects (except for the first in array, 

which will have a value of ”null” for 

each new variable), do the following:

 …

• Add a key-value pair to the 

sodiumValues object for 

“predictedSodium”, which is 

equal to “totalCations” for the 

patient divided by 

“newTotalBodyWater” for that 

given sodiumValues object, as 

already calculated in prior step



Final Step:  Loop through array 

of all patients and run the function  

transformPatient ()

…



Prompt 4:
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Outline

1. Introducing JavaScript (and HTML)

2. Building blocks of code

3. Demo 1:  a simple browser-based web app

4. Privacy / policy considerations

5. JSON and data structures

6. Demo 2:  big data analysis for research

7. Debugging, Limitations, Big Takeaways

Coding.NephroMaine.com



ADDITIONAL POINTS

• Ask your AI tool about the code it wrote for you

• Use AI to help debug code



LIMITATIONS

• Privacy concerns – follow institutional guidelines

• Be mindful of risk of hallucinations and other errors

• Ensure all code is understood

• Test rigorously with known inputs and outputs

• Avoid use for statistics and high-risk cases



CONCLUSIONS

• A starting point:  AI can make coding accessible

• Understanding data structures is a key component of AI literacy

• Use AI responsibly:  test everything, ask questions, use caution



Part 1:  Coding Concepts & JavaScript

Part 2:  Python & More Data Demos

Robert Hayden, MD

Bita Behrouzi, MD
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