
How to use APT-DLD 
(Automated Phenotyping Tool for 

identifying Developmental 
Language Disorder cases in health 

systems data)
Automated Phenotyping Tool for Identifying Developmental Language Disorder Cases 
in Health Systems Data (APT-DLD): a new research algorithm for deployment in large-

scale electronic health record systems. 
Journal of Speech, Language & Hearing Research, 2020

Courtney E. Walters Jr2, 4*, Rachana Nitin1, 2*, Katherine Margulis5, 7, Olivia Boorom5, 
Daniel E. Gustavson2,3, Catherine T. Bush5, Lea K. Davis3,6, Jennifer E. Below3,6, 

Nancy J. Cox3,6, Stephen M. Camarata5, Reyna L. Gordon2,3,1

1Vanderbilt Brain Institute, Vanderbilt University, 2Department of Otolaryngology,
Vanderbilt University Medical Center, 3Vanderbilt Genetics Institute, 4Vanderbilt 
University Neuroscience Program, 5Department of Hearing and Speech Sciences, 

Vanderbilt University Medical Center, 6Department of Medicine, Vanderbilt University 
Medical Center, and 7Kennedy Krieger Institute.

*Authors CEW and RN have made equal contributions
Contact: reyna.gordon@alumni.usc.edu and rachana.nitin17@gmail.com

July 28, 2020 APT-DLD How-to-Guide 1

mailto:reyna.gordon@alumni.usc.edu
mailto:rachana.nitin17@gmail.com


APT-DLD overview

APT-DLD is protected by a creative commons license 
(CC BY-NC for Attribution-NonCommercial)
Users must cite Walters, Nitin et al., 2020, JSLHR
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APT-DLD
• Algorithm is fully automated and can be run in KNIME 

or R on either PC or Mac
• Uses filters to categorise electronic health records with 

language disorder into four categories 
• (see Developmental Language Disorder Manual Chart Review 

Rubric in Supplemental Information of Walters, Nitin, et al., 
2020, JSLHR for details)
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A. Formatting your data
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Step 1a: Format your EHR data
• Your EHR data should be saved in 

a long format csv file. 
• Columns in data file should 

appropriately be named the 
following:
• GRID

• participant IDs
• ICD_FLAG (optional)

• Indicates if the ICD_CODE is 
from the 9th or 10th edition

• ICD_DATE
• MM/DD/YYYY format

• ICD_CODE
• ICD_DESCRIPTION 

(optional)
• The description of the 

ICD_CODE
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Step 1b: Format your Demographic 
data

• Your demographic data should be in wide format csv 
or excel file
• The most important columns in the data are 
• GRID 
• Date of Birth (will be used to eliminate non-pediatric 

patients with language codes)
• All other information is optional
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B. APT-DLD Using R
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You will need

• R and R studio (any version would do, latest 
versions are advised)
R: https://www.r-project.org/
R studio: https://rstudio.com/

• EHR data file (.csv format; shown in Part A, step 1)
• Two .zip folders from PheKB
• Broad Search_prepareforAPT-DLD.zip
• APT-DLD_implementationR.zip
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Step 1: Download PheKB files 

• Access APT-DLD 
at https://phekb.org/p
henotype/development
al-language-disorder
• Or: 
• Open up the PheKB 

website at: 
https://phekb.org
• Search for 

Developmental 
Language Disorder in 
the search bar

July 28, 2020 9

https://phekb.org/phenotype/developmental-language-disorder
https://phekb.org/


Step 1: Download PheKB files

• Access the phenotype 
Developmental Language 
Disorder in PheKB to download:
• BroadSearch_prepareforAPT-

DLD.zip
• APT-DLD_implementationR.zip
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Step 2: Broad Search 

• The “Broad Search” identifies an initial pool of pediatric 
patient records with language codes, upon which APT-
DLD can be run in Step 3
• We have provided R code for the Broad Search, but some 

researchers can use their own database mining methods
• The list of contingencies can be found in the “Lang codes.csv” 

and “Broad search exclusion codes.csv” in the 
BroadSearch_preparforAPT-DLD.zip file

• Set up R and R studio for appropriate computing device 
• Open BroadSearch_prepareforAPT-DLD.zip and load 

Broad Search_Public.R into R studio 
• Run the script as directed.
• The output of the Broad Search serves as the input for 

Step 3 
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Step 3: Run APT-DLD in R 

• Load the APT-DLD_Algorithm_public.R script 
• Run the script as directed 
• The output will be 2 files (both files are lists of 

GRIDs/pt IDs that fall into one of the 4 categories)
• Inclusion cases (Cat 1 + Cat 2 cases)
• Exclusion cases (Cat 3 + Cat 4 cases)
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C. APT-DLD Using KNIME
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You will need

• R and R studio (any version would do, latest versions 
are advised, for the broad search)
R: https://www.r-project.org/
R studio: https://rstudio.com/

• KNIME https://www.knime.com/downloads/download-
knime
• EHR data file (.csv format; shown in Part A, step 1)
• Three .zip folders from PheKB

• BroadSearch_prepareforAPT-DLD.zip
• APT-DLD_implementationKNIME.zip
• APT-DLD_filters.zip
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Step 1: Download KNIME

• Download KNIME software 
on appropriate computing 
device from:
https://www.knime.com/do
wnloads/download-knime
• Download the KNIME 

Analytics Platform for 
Windows (installer package)

• The algorithm was built using 
the KNIME version 3.7.2, 
however we are confident 
that it will function on newer 
KNIME builds as well
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Step 2: Download APT-DLD 
materials from PheKB

• Access APT-DLD 
at https://phekb.org/p
henotype/development
al-language-disorder
• Or: 
• Go to https://phekb.org
• Search for 

Developmental 
Language Disorder in 
the search bar
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Step 2: Download PheKB files

• Access the phenotype 
Developmental Language 
Disorder in PheKB to download:
• BroadSearch_prepareforAPT-DLD.zip
• APT-DLD_filters.zip
• APT-DLD_implementationKNIME.zip
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Step 3: Perform the Broad Search-
this requires R

• The broad search consists of 
primary criteria to select 
those EHRs with valid 
language disorder codes 
• Unzip 

BroadSearch_prepareforAPT
-DLD.zip
• Broad Search_Public.R
• Lang Codes 
• Broad Search Exclusion Codes

• Run the Broad Search.R file 
in R studio
• The final file created will be 

the input for APT-DLD 
algorithm
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Step 4: Set up KNIME

• Unzip 
APT-DLD_implementationKNIME.zip

• Open KNIME software 
and import APT-DLD.knwf
from the unzipped folder
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Step 5: Load required files into APT-DLD 
algorithm in KNIME

• Open APT-DLD in KNIME
• Unzip APT-

DLD_filters.zip
• There are three files to 

load into APT-DLD
• Category_filters.xlsx 
• Your DLD ICD data csv 

file generated from the 
broad search
• Algorithm Language 

Codes.csv
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Step 6a: Loading xlsx file into APT-DLD

• Double click on the 
previously highlighted 
“Category Filters” XLS 
reader node. This allows 
you to configure the data
• Browse and enter the 

Category_filters.xlsx file 
into the node
• Check the box for “Table 

contains column name in 
row number 1”
• Click OK to load the file
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Step 6b: Loading csv files into APT-DLD

• Double click on each of the 
previously highlighted csv reader 
nodes. This allows you to configure 
the data

• Browse and enter in appropriate csv 
files to read for each node 
(Algorithm Language Codes.csv into 
the Algorithm Language Codes csv 
reader, and the csv output from the 
Broad search into the DLD ICD node) 

• Uncheck the box for “Has Row 
Header”

• Check the box for “Has Column 
Header”

• Check box for “Support Short Lines”
• Click OK to load the file
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Step 7: Deploy APT-DLD

• Once all inputs are 
entered, each executable 
node will be ready to run 
as indicated by the 
yellow dots.
• A red node indicates the 

node has not been 
configured

• Click “Execute all 
executable nodes” button 
to run the algorithm.
• When finished, all nodes 

will turn green.

Click this button
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Step 8: Check results of APT-DLD
• The algorithm will use the 

category filters and classify 
your EHR into 4 categories 
(Category 1-4)
• Categories 1+2 are 

concatenated into the 
“Included DLD cases” node
• Categories 3+4 are 

concatenated into the 
“Excluded cases” node 
• The output files will be the 

“included” and “excluded” 
cases. 
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Step 8: Check results of APT-DLD

• Right click on any of the 
4 Category Cases 
(highlighted) or on the 
included or excluded 
cases nodes and click 
on “Filtered table” to 
view results.
• The results will be 

displayed as a pop-up 
KNIME window with 
the table of GRIDS in 
the category selected.
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Step 9: Exporting results as Excel files

• The included and 
excluded cases can be 
exported to excel files. 
• To export results, 

double click on the 
“Excel Writer (XLS) 
node” to configure 
them
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• Browse and enter in 
appropriate location to 
export excel files to.
• Name the sheet in excel 

file (optional).
• Check the box for “add 

column headers”.
• Click OK.

Step 9: Exporting results as Excel files
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Need help or want to discuss further? 

Contact: reyna.gordon@alumni.usc.edu and 
rachana.nitin17@gmail.com

APT-DLD users must agree to cite:
Walters, Nitin, Margulis, Boorom, Gustavson, Bush, Davis, Below, Cox, Camarata, & 
Gordon (2020). Automated Phenotyping Tool for Identifying Developmental Language 
Disorder Cases in Health Systems Data (APT-DLD): a new research algorithm for 
deployment in large-scale electronic health record systems. Journal of Speech, 
Language & Hearing Research.
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FIN
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