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● Next meeting: Friday, December 13, 2019 12 – 1 pm ET
● CSTE Updates, other updates
● 2019 Year End Review and Future Endeavors 
● Preparing data with SQL in R Studio
● Open Mic
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CSTE Announcements

• Call agenda, recordings, and brief notes now on Basecamp
• 2020 CSTE Annual Conference | Seattle, WA | June 28-July 2

• Call for Abstracts now open!

• CSTE supported EHR for SyS project – Thought Bridge, LLC
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● NSSP products and 

improvements for DQ
● Interactive DQ dashboards using 

R Shiny
● Monitoring Data Drop offs with 

SaTScan

● Sending additional Epic diagnosis 
code fields 

● Re-mapping data fields to 
improve DQ

● Data visualization using 
dashboards

Presenter
Presentation Notes
How to use the NSSP Data Quality reports to share updates to data senders
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p eop le
● NSSP

● Alex Senetcky and Kristen Soto 

● Sharon Greene from 
NYC Department of 
Health and Mental Hygiene

● HealthMonitoring
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● Github resource
● NSSP Data Quality Dashboard
● ESSENCE Data Quality FIlters
● ESSENCE API
● NSSP Daily Site Summary 

Emails 

● AMC Adminer
● AMC SAS Studio Data Quality 

on Demand Reports
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2019 ESSENCE Data Quality Filters and ESSENCE API
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Year End Review | 2019

2019 NSSP Data Quality Dashboard
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Connect ing  id eas with  p eop le fo r  
im p a c t

Thank you to all the participants, 
contributors, and NSSP!  
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● DQ challenges in 2019?
● Ideas implemented at your site? 
● Focus areas for 2020?
● CSTE Abstract ?
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Preparing data with SQL in R Studio

Eunice Santos

11/08/2019



Resources

● NSSP User Guides

● PostgreSQL Documentation | Chapter 3 | 3.5 Window Functions 

https://www.postgresql.org/docs/current/tutorial-window.html

● Lynda.com course Title: Advanced SQL for data science: Time Series

● SQL Server MVP Deep Dives

● Murach’s SQL Server 2016 for developers

● Forecasting: Principles and Practice (free online)

https://www.postgresql.org/docs/current/tutorial-window.html


Use case 1

LEN to Calculate string length of text from chief 

complaint data #SQL Step

library(RODBC)
con<-odbcConnect("BioSense_Platform")

CCT_length_E <-paste ("SELECT LEN (pp.Chief_Complaint_Text) cct_length

, pp.Chief_Complaint_Text

FROM [dbo].[XX_PR_Processed] pp

JOIN [dbo].[XX_MFT] m on pp.C_Biosense_Facility_ID = m.C_Biosense_Facility_ID

WHERE pp.arrived_date between '2019-09-01' and '2019-09-30'

and m.facility_status= 'Active'

and m.facility_type = 'Emergency Care'

group by pp.Chief_Complaint_Text

order by cct_length;")

CCT_length_E <- sqlQuery (con, CCT_length_E)

close (con)

cct_length Chief_Complaint_Tex

t

26 abcdefghijklmnop…

….xyz

1 a



Use case 1

DescTools package for descriptive stats

#R Step

library (DescTools)

Desc(iris$Sepal.Length)

max



Use Case 2 

IS NULL for Percent of all ED visits missing CC data 

Data source: DataMart

Numerator:  IS NULL

Denominator:   IS NULL + IS NOT NULL

Percent = (( IS NULL)/ (IS NULL + IS NOT NULL))*100
IS NOT NULL
select count (*)

FROM [dbo].[UT_PR_Processed] pp

JOIN [dbo].[UT_MFT] m on pp.C_Biosense_Facility_ID = 

m.C_Biosense_Facility_ID

WHERE pp.arrived_date between '2019-09-01' and '2019-09-30'

and m.facility_status= 'Active'

and m.facility_type = 'Emergency Care'

and pp.Chief_Complaint_Text IS NOT NULL

IS NULL
select count (*), chief_complaint_text

FROM [dbo].[UT_PR_Processed] pp

JOIN [dbo].[UT_MFT] m on pp.C_Biosense_Facility_ID = 

m.C_Biosense_Facility_ID

WHERE pp.arrived_date between '2019-09-01' and '2019-09-30'

and m.facility_status= 'Active'

and m.facility_type = 'Emergency Care'

and pp.Chief_Complaint_Text IS NULL

group by pp.Chief_Complaint_Text

https://msdn.microsoft.com/library/ms189499.aspx
https://msdn.microsoft.com/library/ms175997.aspx
https://msdn.microsoft.com/library/ms175997.aspx
https://msdn.microsoft.com/library/ms177634.aspx
https://rstudiopwd.syndromicsurveillance.org/adminer/adminer.php?mssql=DATAMART&username=BioSense%5Cesantos02&db=BioSense_Platform&ns=dbo&table=UT_PR_Processed
https://rstudiopwd.syndromicsurveillance.org/adminer/adminer.php?mssql=DATAMART&username=BioSense%5Cesantos02&db=BioSense_Platform&ns=dbo&table=UT_MFT
https://msdn.microsoft.com/library/ms188047.aspx
https://msdn.microsoft.com/library/ms187922.aspx
https://msdn.microsoft.com/library/ms187922.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188795.aspx
https://msdn.microsoft.com/library/ms188795.aspx
https://msdn.microsoft.com/library/ms189499.aspx
https://msdn.microsoft.com/library/ms175997.aspx
https://msdn.microsoft.com/library/ms175997.aspx
https://msdn.microsoft.com/library/ms177634.aspx
https://rstudiopwd.syndromicsurveillance.org/adminer/adminer.php?mssql=DATAMART&username=BioSense%5Cesantos02&db=BioSense_Platform&ns=dbo&table=UT_PR_Processed
https://rstudiopwd.syndromicsurveillance.org/adminer/adminer.php?mssql=DATAMART&username=BioSense%5Cesantos02&db=BioSense_Platform&ns=dbo&table=UT_MFT
https://msdn.microsoft.com/library/ms188047.aspx
https://msdn.microsoft.com/library/ms187922.aspx
https://msdn.microsoft.com/library/ms187922.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188372.aspx
https://msdn.microsoft.com/library/ms188795.aspx
https://msdn.microsoft.com/library/ms188795.aspx
https://msdn.microsoft.com/library/ms177673.aspx


Use Case 3 

Percent of all ED visit missing CC data

Data source: ESSENCE
Start date: 20190901

End date: 20190930

site= utah

Patient class = Emergency

Chief complaint Available = No

Data Table

Chief Complaint Available Site

SiteName

No 10

( 10 / 100 )



Use case 4

Analytics: Moving Average

● One SQL solution

○ Windowing operation

● Factors that impact 

performance

○ Time unit for index (i.e. 

timestamp when query is 

run on calendar date)

Window 1 Window ,, Window n+1

t0 tn

Time axis

t0

tn

Data Table
Window 1

Window n+1



Use case 5

Time is the main axis



Use case 6

Common Table Expression to calculate previous day

#SQL Step

library(RODBC)
con<-odbcConnect("BioSense_Platform")

PreviousDay<- paste ("WITH daily_count AS

(SELECT date_trunc ('day', message_date_time) message_date

, count(*) dcount

FROM [dbo].[UT_PR_Processed]

GROUP BY date_trunc ('day', message_date_time))

SELECT message_date, dcount, (SELECT dcount FROM daily_count dc2

WHERE dc2.message_date = dc1.message_date - interval '1' day) previous_count

FROM daily_count dc1

WHERE message_date between '2019-10-09' and '2019-10-11'

order by message_date

; 

")

Message_date dcount previou

s_count

11/09/2019 100 50

11/10/2019 100 100



Overview of time series data

● Data values organized by time

● Sensor data in microseconds, daily closing stock price, 

health conditions in years

MS Timer series solutions 



Record ingestion

● Captured in order of time

● Usually insert rather than an update to your database

● Data is added incrementally. 

○ Usually the most recent data is queried more often

MS Timer series solutions 



Aggregated tables/views 
Wide or Columnar Long or Interleaved

Pros Interpretability New series does not affect the data structure

Cons New columns affect the data structure Magnitude must be the same for each series

Time Series 1 Series  2 Series  nth 

201901 0.10 0.20 0.30

201902 0.15 0.25 0.35

Time Series Magnitude

201901 Value 1 0.10

201901 Value 2 0.20

201903 Value 3 0.30

201902 Value 1 0.15

201902 Value 2 0.25

201902 Value 3 0.35



Analytics and reporting

● Examples of analysis: historical trends, real-time alerts, 

predictive modeling, or forecasting

● Change is measured over time, enabling you to look 

backward and to predict future change.

● Visualized for trends, seasonality, cyclic patterns

● Autocorrelation between lagged values of a time series.



Why SQL? 

Time Series SQL feature

Sequential data Window operations

Lots of data Index column, partitions

Analyze for changes 

over time or forecasting

Analytic functions

Autocorrelation LAG to access data in previous 

row(s)



SQL features

● Common Table Expressions

● Window Functions

● Aggregate Function



Documentation for PostgreSQL

Table of Contents and Tutorial 



Documentation for PostgreSQL

Common Table Expressions (CTE) 



Murach's SQL Server 

2016, C6 © 2016, Mike Murach & Associates, Inc.

18



Murach's SQL Server 

2016, C6 © 2016, Mike Murach & Associates, Inc.
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Murach's SQL Server 

2016, C6 © 2016, Mike Murach & Associates, Inc.

20



Documentation for PostgreSQL

Window Functions



Murach's SQL Server 

2016, C5 © 2016, Mike Murach & Associates, Inc.
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Murach's SQL Server 

2016, C5 © 2016, Mike Murach & Associates, Inc.
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Murach's SQL Server 

2016, C5 © 2016, Mike Murach & Associates, Inc.
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Murach's SQL Server 

2016, C9 © 2016, Mike Murach & Associates, Inc.

25



Documentation for PostgreSQL

Aggregate Functions



Murach's SQL Server 

2016, C9 © 2016, Mike Murach & Associates, Inc. 27



Murach's SQL Server 

2016, C9 © 2016, Mike Murach & Associates, Inc. 28



Murach's SQL Server 

2016, C9 © 2016, Mike Murach & Associates, Inc. 29



Open Mic DQC
Data Quality      
Committee

• New issues! Tell us 
about your data 
quality issues

• Questions for the 
group
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