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Please follow the user manual for using our web application. If you find our web application useful,
please cite the following papers.

1. Akhter, S. and Miller, J.H., 2025. Identifying Key Predictive Features for Opioid Use
Disorder Using Machine Learning. medRxiv, pp.2025-07.

Our application will automatically generate the required features of the testing data. Users can test multiple
data simultaneously and augment new data to the training data to boost the predictive ability of the machine
learning models through the web application. The flowchart of our web application is given below.
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Fig 1: Workflow.
Home Page:

Fig 2. shows the home page of our web application.



QUDP: A Web Application for Opioid Use Disorder Prediction
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Upload Files

This web application predicts opioid use disorder from an input CSV file. The CSV file must include the following columns: QUESTIDZ,
EDUDSPNRMIS, SUTRTPY, MEDICARE, ASTHMAEVR, PYUDSHER, SMIPY, PYUDSALC, CATAGS, DIABETEVR, AMDEYR MHTRTPY, MRJYR,
SUICTHNK, IRWRKSTAT, PYUD5COC, PRVHLTIN, IREDUHIGHST2, TOBYR, NEWRACEZ2, PYUD5MRJ, ALCYR, INCOME IRMARIT, NOBOOKY2,
COUTYP4, IRHHSIZ2, HRTCONDYR, IRSEX, BOOKED, and UDSOPIANY. If any of these columns are missing, the application will return an error. A
sample input file is provided below. The user manual can be found under the Help menu.

To predict OUD, please upload a CSV file using the data fields listed above. If you wish to add new data to the model (training set), please use the
'Add new opioid use disorder data to training (CSV)' upload box for opioid use disorder and the 'Add new non-opioid use disorder data to training
(CSV)' upload box for non-opioid use disorder, respectively.

After uploading the necessary file, click the 'OUD prediction’ button. Once the classification results are generated, you will be automatically
redirected to the 'Predicted OUD' page. Then, click the 'Probability estimation' button to view the probability scores on the ‘Probability Score's
page.

Download Results

The prediction and pi ility results can b by clicking the ‘Prediction results’ and 'Probability results’ buttons, respectively.
Additionally, the training/testing datasets are available in the ‘Data’ menu.

CSV Formatting

An example CSV file can be obtained by clicking on the 'Download Input Samples’ button. To predict new data, the example CSV file should be in
the form shown below:

If you find our web application useful, please cite the following paper.
Akhter, S. and Miller, J H., 2025. Identifying Key Predictive Features for Opioid Use Disorder Using Machine Learning. medRxiv. pp.2025-07.

Fig 2. home page

To identify opioid and non-opioid disorder prediction, users need to follow the steps below:

1.

First, users can upload the input test data file (CSV file) by clicking on the “Browse”
button under “Choose an input CSV file.” For example, in Fig. 3, the
"input_sample.fasta" file is uploaded. During the upload of the input CSV file, all action
buttons (OUD prediction, Probability estimation, Prediction results, and Probability
results) are inactive. After completing the upload of data, they will become active and

ready to use.
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CSV Formatting

An example CSV file can be obtained by clicking on the 'Download Input Samples' button. To predict new data, the example CSV file should be in

the form shown below:
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If you find our web application useful, please cite the following paper.
Akhter, S. and Miller, J.H., 2025. Identifying Key Predictive Features for Opioid Use Disorder Using Machine Learning. medRxiv, pp.2025-07.

Fig 3: File upload

" Additionally the training/testing datasets are avallable In the ‘Datal menu,

he application will return an error. A

nodel (training set), please use the
pioid use disorder data to training

ted, you will be automatically
scores on the 'Probability Score's

esults’ buttons, respectively.

2. Once the necessary files are uploaded, please click the ' OUD prediction ' button first. This
will automatically navigate you to the 'Predicted OUD' page once the classification results are
generated. Refer to the example in Fig. 4 below.
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Fig 4: OUD prediction

Help Data

3. Next, click the Probability estimation button to navigate to the 'Probability Scores' page
containing the probability values of the data. Refer to the example in Fig. 5 below.



OUDP: A Web Application for Identifying Key Predictive Features for Opioid Use Disorder

Choose an input CSV file Welcome Predicted OUD Sequences Probability Scores Help Data

Sequences OUD  Non-OUD
seqData.csv

P coplat 10022030  0.03 0.97
Add new opioid use disorder sequences to training (CSV) 10163121 083 017
10315118 052 0.48
Browse...

10372585  0.82 0.18
10602161 0.00 1.00

Add new non-opioid use disorder sequences to training (CSV)
10696993  1.00 0.00

10782311  0.01 0.99

10906297 0.01 0.99
OUD prediction & Prediction results 10997218 081 019
11006923 0.85 0.15
& Probability results 11055316  1.00 0.00

Probability estimation

& Features important plot 11170498 097 0.0
11246569 1.00 0.00
11434972 1.00 0.00
11561403 0.11 0.89
11811814 059 0.41
12071391 1.00 0.00
12191156 1.00 0.00
12200313 0.01 0.99
12206810 0.00 1.00

Fig 5: Probability estimation

SHAP Analysis:
Our web application generates box plot based on the best method (bin=10 and = 25).
See the following plot for the best model .
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