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Presentation Notes
Hello. My name is Andriy Koval. I am an Assistant professor in the department of Health Management and Informatics at the University of Central Florida. Today I will talk about Using Reproducible Data Visualizations to Augment Decision-Making During Suppression of Small Counts
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Presenter
Presentation Notes
In 2017 I joined the inaugural cohort of the Health System Impact Fellowship, which focused on embedding postdoctoral researchers within Canadian Healthcare systems



Source: Friedman et al., 2015

Presenter
Presentation Notes
One of the key ideas of the Fellowship involved The Learning Health System, a paradigm in which the mechanisms of self-improvement are build into the system, allowing for accumulation of positive change  over time. 

https://www.slideshare.net/learninghealthsciences/realizing-a-learning-health-system-a-vision-for-education-to-transform-the-future-of-health
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How can I contribute to Learning Health Systems?

A. Popularize reproducible workflows

B. Bridge data sources and information displays

C. Build learning communities

Presenter
Presentation Notes
While trained as a quantitative methodologist, my interests involved data visualization and reproducible research, so when I joined the Observatory for Population and Public Health of British Columbia as an embedded scholar, I identified these three areas in which I can contribute to building a learning health system.  This presentation tells a story of one project, in which I think I was able to make this contribution.  
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http://www.bccdc.ca/health-professionals/data-reports/chronic-disease-dashboard

Hierarchy of administrative units in BC:
Health Service Delivery Areas (HSDA) 
nested within Health Authorities (HA).

Presenter
Presentation Notes
So, the backstory. In 2016, the Observatory launched the Chronic Disease Dashboard, an online reporting tool designed to address the gap in surveillanceof chronic diseases. Disease prevalence would be reported for each Health Authority  and each Health Service Delivery Area nested within it.  

http://www.bccdc.ca/health-professionals/data-reports/chronic-disease-dashboard
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Ministry
Of

Health

Challenges with Manual method

1. Arduous

2. Time consuming

3. Prone to human error

1.      Is the cell value smaller than a threshold?

2.      Can re-calculate from gender triplet?

3.      Can re-calculate from higher-order total?

  

Must answer the questions:

Presenter
Presentation Notes
So, on regular basis,  Observatory would receive a tally of cases from the Ministry of Health, broken down by sex and administrative units. According to the Ministry’s guidelines, before publishing analytic reports based on these data, we had to protect them against re-identification, which involved redaction of small counts.  Although finding a “small” value (e.g. “< 5 ” ) is straightforward, detecting conditions in which suppressed values could be recalculated from related cells involves human judgement, so when carried out manually, these operations have proven to be arduous, time consuming, and prone to human error. So drawing on my experience with reproducible analytic systems, I wanted to design a solution that would automate some of these tasks. 
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DND2D1
…

Y1 Y1 … YK

FRAMED

disease

year

Approach in a nutshell

1. Split into frames

2. Apply redaction logic

3. Print a graph of each frame

Requirements for Automation

1. Reproducible

2. Verifiable

3. Extendable

4. Approachable 

Presenter
Presentation Notes
The workflow we designed split data into disease-by-year data frames, in which the application of suppression logic could be carried out independently. This allowed to automate the application of the redaction logic across all available framed.  The key feature, however, was creating a graph of each suppression decision, which made verification and documentation of the process much easier, as well as made the system more approachable for non-technical users.
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1.      Is the cell value smaller than a threshold?

2.      Can re-calculate from gender triplet?

3.      Can re-calculate from higher-order total?

Preserved by targeting
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https://github.com/IHACRU/suppress-for-release
Reproducible scripts and vignettes available from:

Presenter
Presentation Notes
To illustrate the solution, consider the following data frame, which tallies cases of a fictional disease across 16 Health Service Delivery areas of British Columbia, broken down by sex and aggregated over Health Authorities. The first logical test, redacts the cells containing the values smaller than a set threshold, in this case, 5.  These cells are shown in orange. 

https://github.com/IHACRU/suppress-for-release
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1.      Is the cell value smaller than a threshold?

2.      Can re-calculate from gender triplet?

3.      Can re-calculate from higher-order total?

Preserved by targeting
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https://github.com/IHACRU/suppress-for-release
Reproducible scripts and vignettes available from:

Presenter
Presentation Notes
The second logical test identifies the cells within a Male-Female-Total triplet that enable recalculation of the cells redacted by the first test. For example, if we redact the count for females in Okanagen (4) we still can compute it by subtracting the count for males (5) from the reported total for that HSDA (9). 

https://github.com/IHACRU/suppress-for-release
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- draconian

1.      Is the cell value smaller than a threshold?

2.      Can re-calculate from gender triplet?

3.      Can re-calculate from higher-order total?

Preserved by targeting
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https://github.com/IHACRU/suppress-for-release
Reproducible scripts and vignettes available from:

Presenter
Presentation Notes
The third test evaluates whether counts for the higher-order groups could be used to re-calculate the values in the remaining cells. For example, we had to suppress the total count for Fraser East (4) , but because we know the total number reported for the Fraser Health Authority (28) we can recalculate it by subtracting the values of other HSDAs ( 12 and 12) from the total.  

https://github.com/IHACRU/suppress-for-release
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- targeted

1.      Is the cell value smaller than a threshold?

2.      Can re-calculate from gender triplet?

3.      Can re-calculate from higher-order total?

Preserved by targeting
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https://github.com/IHACRU/suppress-for-release
Reproducible scripts and vignettes available from:

Presenter
Presentation Notes
A more liberal variation on this suppression rule, targets only the bare minimum necessary to disable the recalculation, preserving more information for public reports.  As you can see, we need to remove only one of the values to render the recalculation of the Fraser East impossible. 

https://github.com/IHACRU/suppress-for-release


https://github.com/IHACRU/suppress-for-release
Reproducible scripts and vignettes available from:

Presenter
Presentation Notes
Using the reproducible R scripts we have composed, this process can be automated, producing a ggplot graph for each frame of suppression, documenting what cells were redacted and for what reason. 

https://github.com/IHACRU/suppress-for-release
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Workflow for `./suppress-for-release/manipulation/` 

By Andriy Koval, Ph.D. © 2018

Workflow maps 
help you 
remember key 
concepts

1.      Is the cell value smaller than a threshold?

2.      Can re-calculate from gender triplet?

3.      Can re-calculate from higher-order total?
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Presenter
Presentation Notes
To ensure easy maintenance and further development of this solution, we have designed two devices. The first is the workflow map you can see right now, designed to capture the key objects and processes of the workflow.  As you can see the ultimate objective is to add a single column to the dataset that would store the redaction decisions. This is achieved by progressing through a sequence of scripts (greeter, tuner, tester, grapher) which transform the input data across the sequence of data states, the composition of which could be seen below.  
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https://github.com/IHACRU/suppress-for-release
Reproducible scripts and vignettes available from:

Presenter
Presentation Notes
This workflow map is an abstraction of the GitHub repository, which stores all the scripts and data you need to reproduce the shown examples. So, here are those for scripts featured in the workflow map on the previous slide

https://github.com/IHACRU/suppress-for-release
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https://github.com/IHACRU/suppress-for-release
Reproducible scripts and vignettes available from:

(vignette) 

Presenter
Presentation Notes
The second device works with the vignette demonstrating the application of the system, a standard practice in reproducible research community. 

https://github.com/IHACRU/suppress-for-release


16

(vignette) 

Presenter
Presentation Notes
This vignette looks like this. It walks the user through a fictional case, and shows how to use every custom function, each of which performs a distinct task, making it easier to operate and debug. 



elongate_labels() combine_logical_tests()

prepare_for_tiling()

make_tile_graph()

print_tile_graph()

lookup_meta()

Dependency tree of key functions

elongate_values()

detect_small_cells()
detect_recalc_triplet()

detect_single_suppression()

make_color_scale()

clean_raw()
tidy_frame()

Tidy Wide

Raw Long

By Andriy Koval, Ph.D. © 2018

Presenter
Presentation Notes
However,  to understand how all these functions fit together, we designed a dependency tree, which relates each custom function to another. This blueprint makes debugging much easier, aids with learning the system, and gives a better understanding of how to introduces changes either into the suppression logic or graphing.  



Conclusions
• Use case for reproducible workflows
• Transparent and Extendable
• Workflow maps + Dependency trees
• Approachable = Learning community
• Open-source = democratic + global collaboration
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https://github.com/IHACRU/suppress-for-release

Presenter
Presentation Notes
I have demonstrated a use case for reproducible workflows, hopefully encouraging people to wean themselves from the point-and-click paradigm. This solution makes the process of small case suppression more transparent, both for internal developers and external auditors. We have demonstrated the use of such learning devices as workflow maps and dependency trees, which make the system more approachable by people from variety of backgrounds and contributes to building a more diverse learning community around this task. Finally, doing everything with open-source and publishing to GitHub makes the science of public health more democratic and global collaboration easier.  Please don’t hesitate to contact me if you are interested in adopting this system for your suppression needs or if you see a way to make it better!  

https://github.com/IHACRU/suppress-for-release
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Presenter
Presentation Notes
Thank you for your attention and I look forward to your questions!

mailto:Andriy.koval@ucf.edu
http://andriy.rbind.io/

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Conclusions
	Slide Number 19

