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Learning Objectives

At the end of this session, you will be able to:

1. Understand the Rnssp package design philosophy

2. Install the Rnssp package in your R environment

3. Understand the Rnssp data pull interface

4. Expand the Rnssp installation with NSSP R Markdown report 
templates

5. Navigate the Rnssp package and templates online documentations
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What is Rnssp?

An R package to:

• Advance the practice of syndromic surveillance

• Improve reusability, reproducibility, and distribution of the analytical 
resources developed at NSSP

• Meet specific needs of NSSP's R users
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Why an R package for NSSP?

Goals:

• Support technical capacity building for our Community of Practice 
(CoP)

• Support the broad range of technical ability in the CoP

• Guide new users with multiple vignettes

• Provide better options for managing user credentials
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Why an R Package for NSSP?

• Streamline analytic tools

• Provide secure access to NSSP–ESSENCE application programming 
interfaces (APIs)

• Use ESSENCE APIs to support greater interoperability with other 
apps

• Improve collaboration by sharing report templates, scripts, and other 
NSSP resources
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Focus Areas
From Rnssp 0.0.0.9000 to Rnssp 0.1.0
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Product Timeline and Releases

8

Rnssp 0.0.0.9000

Credential management
Encryption feature
Methods to ESSENCE APIs

Rnssp 0.0.1

Anomaly detection algorithms
Trend classification algorithm
Vignettes or hands-on tutorials

Rnssp 0.0.2

Online documentation (package and 
add-ons)
Rnssp R Markdown Template mgt
Extra utility functions
Bug fixes

Rnssp 0.1.0
RStudio add-ins for template Mgt
Wrappers to credential Mgt methods
Additional anomaly detection 
algorithms (Switch, Farrington,…)
Bug fixes and tests

Future release

Additional anomaly detection 
algorithms
Embedded shiny apps
Tests and bug fixes

Dec 2020

Mar 2021

Jun 2021

Mar 2022

Dec 2022



Exported 
Functions and 
Classes
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Available 
Datasets
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Focus Areas
• Provide better options for managing user credentials
• Secure access to NSSP–ESSENCE APIs
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Secured Credentials Setup and Data Pull Interface

Credentials class:
• $new(username, password) to create a new NSSP user profile
• $get_api_response(url) to get API response from ESSENCE
• $get_api_data(url, fromCSV = FALSE, ...) to pull API data 

from ESSENCE
• $get_api_tsgraph(url) to specifically pull ESSENCE time series 

graph and API response

NSSPContainer class to store encrypted information in a 
container object
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Wrappers to Data Pull Interface Methods

Credentials class:
• create_profile(username, password) (available as of next release)
• get_api_response(url, profile = myProfile) to get API response 

from ESSENCE
• get_api_data(url, fromCSV = FALSE, profile = myProfile, ...) to 

pull API data from ESSENCE
• get_api_tsgraph(url , profile = myProfile) to specifically pull 

ESSENCE time series graph and API response
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Secured Credentials Setup
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As of next release, the create_profile() function will be available for credential setup.



Secured Credentials Setup and Data Pull Interface
Setting NSSP Credentials
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Secured Credentials Setup
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Data Pull Interface (wrappers v methods)
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Focus Areas
Improve collaboration by sharing report templates, scripts, and 
other NSSP resources
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Report Templates
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https://github.com/CDCgov/Rnssp-rmd-templates



Report Templates
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Focus Areas
Support technical capacity building with the 
Community of Practice of NSSP
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Rnssp Package Online Documentation
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Online Documentation available at: https://cdcgov.github.io/Rnssp



NSSP R Markdown Template Documentation
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Online Documentation available at: https://cdcgov.github.io/Rnssp-rmd-templates



Online Documentations from RStudio
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Continuous Integration/Continuous Deploy
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Package 
Dependency
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Package Installation
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https://github.com/CDCgov/Rnssp



Thank you!

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348      www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent 
the official position of the Centers for Disease Control and Prevention.
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rosericazondekon.github.io

gazondekon@cdc.gov

Live Rnssp Demo at: 
https://vimeo.com/656315112
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Helping People Live better 
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Using of R and R Markdown for the 
Development of a Syndromic Surveillance 
Injury Dashboard 
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Background

§ Drug overdoses, motor vehicle crashes and suicide attempts are
major public health burdens.

§ Syndromic surveillance (SyS) can provide actionable information that
can help public health surveillance programs to monitor trends and
identify spikes, and thus facilitate a timelier public health response.
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• To create a dashboard to enhance the
visualization and distribution of charts and
tables displaying injury trends.

Objective
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• Data on this dashboard will be automatically updated, thus providing a source of timely
actionable information to support state and local injury prevention efforts.

• Timely data will be available to surveillance staff even if they do not have the skills to
work with ESSENCE.

• Restricted user access will help meet Nebraska Department of Health and Human
Services (NEDHHS) data sharing legal requirements for SyS.

Why we do this?
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• R script will query ED data from a local ESSENCE instance (SQL server). 
• Aggregate data by MonthYear and local health department (LHD) using queried ED data.  
• Build tables using aggregated data.
• Create a loop using Render(…) function from Rmarkdown package to make HTML outputs

• A Rmd file for each LHD filters the corresponding LHD data to display LHD specific ED data. 

• Use Task Scheduler to run the R script beginning of each month to 
automate the process. Files are outputted to a pwd protected datamart folder.  

Methods
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Methods
Local ESSENCE instance

R Script
• Create a loop using Render 

function 

R Markdown Scripts for each LHD
• Each Rmd script filters for specific LHD

HTML Dashboard outputted to 
pwd protected datamart folder

Key Packages

flexdashboard
DBI
odbc
DT
Plotly
Rmarkdown
Knitr
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Results
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Results
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Results
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DEMO
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• The dashboard allows LHD staff to interactively query surveillance data in a
timely manner and improve surveillance efficiency and effectiveness.

• This project will help strengthen collaboration with NEDHHS surveillance
programs, and LHDs.

• Moreover, this project will help enhance NEDHHS’ data science workforce and
capacity to address the urgent needs for the surveillance and prevention of
injuries related to drug overdoses, motor vehicle crashes, and suicide attempts.

Conclusions
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To protect and improve the health and environment of all Kansans

Program Overview
• Designed to increase the public 

health work force knowledge of data 
science and data modernization

• Yearly, 12-month program. One team 
from each jurisdiction is accepted

• 2nd year cohort - meant to address 
CDC's data modernization initiative

KS Team Members
• Jason Geslois
• Lauren Gracy
• Gabe Haas
• Jade Hodge
• Scott Johnston
• Danielle Sass – Project Supervisor

About CSTE's Data Science Team Training (DSTT) Program
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• Electronic Surveillance System for the Early Notification of Community-based Epidemics 
(ESSENCE)
§ Housed under the CDC’s National Syndromic Surveillance Program (NSSP)

• Captures 98% of total Kansas Emergency Department (ED) visits within 24 hours of 
patient admission

• ESSENCE allows users to visualize ED visit trends for hundreds of predefined 
Syndromes
§ Raw data processed, calculated fields created, and records combined into a single visit
§ Diagnosis codes, ICD9/10 and SNOMED, plus free-text analysis of Chief Complaint are used 

to categorize patients into Syndromes

• Rich data source including 196 fields: patient demographics, diagnosis codes, triage 
notes, geographic area, smoking status, height/weight, etc.

• NSSP’s BioSense Platform includes a Suite of tools to help with data analyses
§ Using NSSP’s RStudio Server & ESSENCE Application Programming Interface (API), 

Syndromic data can be accessed without opening the ESSENCE interface

What is ESSENCE?
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1. Brainstorming 
and Determining 

Measures of 
Interest

2. Learning R
3. Connecting to 

ESSENCE API and 
Creating Graphs

4. Upgrading 
report to 

flexdashboard

• Weekly Meetings 
throughout the year

• Explored ESSENCE 
fields

• Looked at other types of 
analysis/visualization 
projects

• Narrowed down our 
focus

• Collaborated in NSSP 
RStudio and Github

• Used Coursera, KDHE 
R Users Group 
meetings and office 
hours, NSSP contacts, 
DSTT Coach to learn 
and develop skills

• Connected to the 
ESSENCE API to 
directly pull queried 
data

• Initially worked in a 
Rmarkdown file to 
create a pdf report

• Developed into a 
flexdashboard – an 
interactive dashboard 
that can quickly 
visualize queried data

• Flexible and fast

DSTT Kansas Team Process
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• Near Real-Time
• Interoperable
• Trend detection
• Determine populations most affected (Ex: Air-Quality)
• Questions we addressed that one might want to ask about the data

• Which age group is most affected?
• Are there disparities in who is presenting to the Emergency Department?
• Where in the state is being most affected and when?
• Are we also seeing an increase in specific diagnosis codes? Ex: Are asthma-related discharge 

diagnosis codes related to air-quality increasing over time?
• Are there any related syndromes developing alongside the query of interest?

• More usability for non/infrequent ESSENCE user

Purpose of This Tool
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Query Pull Date – Sun – Sat

Use Case 1 – Respiratory
• COVID-19
• Flu
• RSV

Demonstration
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• For Other Epis 
• Sharing R project for testing additional use cases & requesting feedback on usability and the 

needs of specific user groups

• For Programs
• Sharing data for situational awareness and public health action

• For Adding Future Capabilities
• Creating a report version (pdf) for sharing with partners
• Adding ability to type out user designed queries
• Adding predictive analytics and spatial statistics bringing in external data for additional insights
• Assessing additional ESSENCE metrics measuring statewide healthcare quality

Future
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• Michael Sheppard
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• Kansas Department of Health and Environment
• Danielle Sass
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Thank You/Questions

Contact Info 
Jason Geslois Lauren Gracy

Jason.Geslois@ks.gov lauren.gracy@ks.gov




