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• To this end, we present the Study Quality Assessment and Reporting 
Evaluation (SQuARE) Tool, a simplified, semi-automated framework to 
integrate extracted data and flexibly evaluate it against any quality 
criteria needed for a given project in a domain agnostic manner

Introduction

Overview

Workflow

Development of a Semi-Automated Study Quality Assessment Reporting and 
Evaluation (SQuARE) Tool and Framework for Evaluating Toxicological Datasets
Sara M.F. Vlieta, Jordan L. Vaskob, Kristan Markeyc, Patricia Cegerd

a Scientific Computing and Data Curation Division (SCDCD), Office of Research and Development (ORD), U.S. Environmental Protection Agency, 6201 Congdon Blvd. Duluth, MN, 
USA; b Battelle, 505 King Ave, Columbus, OH 43201, USA; c Data Gathering and Analysis Division (DGAD), Office of Pollution Prevention and Toxics (OPPT), U.S. Environmental 
Protection Agency, 1200 Pennsylvania Ave, N.W. Washington DC, 20460, USA; d RTI International, 3040 East Cornwallis Road, Research Triangle Park, NC, 27709, USA.

• The SQuARE tool uses Python 3.6, Excel™, and extracted data (e.g., Excel 
Files) to provide a flexible, domain-agnostic platform for assessing the 
reporting quality of extracted datasets based on user-defined criteria

1. Develop Domain-Specific Study Quality Criteria

2. Populating Tool Template

• Specify criteria answer types, output parameters, and data output level 
(e.g., chemical-level criteria that may be answered multiple times)

• Specify headers in the extracted data file for the tool to reference

3. Map Criteria to Data Output Format• Evaluating individual study quality typically involves human experts 
assessing data against broad, variable reliability criteria and results in 
individual judgment calls that are highly specific and is one of the most 
time-intensive components of the systematic literature review process

• Because study quality evaluation often relies upon data which have 
been previously extracted, the opportunity exists to computationally 
assess study quality criteria when the data are properly integrated

• However, a key challenge to successful automation is the development 
of workflows that allow bench-level domain experts to identify and 
express the data criteria components necessary in a computer-readable 
format 

• In addition to increased consistency across evaluations, 
the SQuARE tool has the potential to significantly 
reduce time and labor across fields engaging in 
systematic literature review, as well as those assessing 
the reporting quality of already- extracted datasets and 
databases

• Complete the mapping process for all criteria (i.e., what answers are required in each data field to
make each criteria “fulfilled” or “partially fulfilled” and where is it located in the data export?)

• Each question can be made up of up to 4 different data criteria, with different answer options
• Use the “Not Applicable Mapping” option to designate when questions become not applicable and

therefore should not contribute to the quality score
• Following the mapping process, outputs are generated in a streamlined and reviewed process

Reading Tool Outputs Conclusions & Future Directions

• Using data mapping and SciRap outputs as 
a model, the SQuARE tool automatically 

assesses all extracted studies, providing an 
overall quality summary and easily 

interpretable summary figures

• The SQuARE tool provides a semi-automated, user-friendly framework 
for assessing the quality of extracted studies in a consistent and time-
effective manner

• This work represents a first step in the process of engineering features 
for automating the evaluation process using machine learning

• The domain-agnostic nature of the tool is amenable for potential 
utilization across numerous fields of study and efforts to apply the tool 
to diverse uses cases are underway

• Upon completion of tool development, it will be integrated to the extent 
possible within existing EPA databases and tools

The views expressed in this poster do not reflect the views or policies of 
the US EPA. Mention of commercial products or Trade names does not 
constitute endorsement or recommendation
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(Level) Category Evaluation Result
Duration of treatment period was provided?Fulfilled: [Criteria 1] Fulfilled
Fulfilled:  Criteria 1: 3b_relevantexperimentsinventory - Q25. invitro:    Fulfilled

Total 1

(Level) Category Evaluation Result
Any competing interests were disclosed or it was explicitly stated tha           Not fulfilled
Fulfilled:  Criteria 1: 3b_relevantexperimentsinventory - Q30. compet   Not fulfilled
The funding sources for the study were stated?Fulfilled: [Criteria 1] Not fulfilled
Fulfilled:  Criteria 1: 3b_relevantexperimentsinventory - Q29. funding  Not fulfilled

Total 0

(Level) Category Evaluation Result
Conditions (Inclubation temperature, humidity, CO2 concentration, et     Fulfilled
Fulfilled:  Criteria 1: cell experiments inventory subform - Q1. identifi    Fulfilled
The androgen receptor source and characteristics(recombinant, native                Fulfilled
Fulfilled:  Criteria 1: 3b_relevantexperimentsinventory - Q17. invitro:      Fulfilled
The tests and/or methods used were sufficiently described to allow fo               Not fulfilled
Fulfilled:  Criteria 1: 3b_relevantexperimentsinventory - Q2. reporting                      Not fulfilled
Partially fulfilled:  Criteria 2: 3b_relevantexperimentsinventory - Q3.                     Partially fulfilled

Total 7

(Level) Category Evaluation Result
Concentration of vehicle was provided?Fulfilled: [Criteria 1 AND Crite                    Partially fulfilled
Fulfilled:  Criteria 1: experimental run information a - Q2. what role is           Not fulfilled
Fulfilled:  Criteria 2: experimental run information b - Q4. concentratio   Fulfilled

Total 0.5

(1) Test System

(1) Test compound and 
controls

(1) Funding and 
competing interests 

(1) Administration of 
test compound

Evaluation Criteria

Evaluation Criteria

Evaluation Criteria

Evaluation Criteria

This question is not applicable if this question
Data Export Column Criteria Answer Data Export Column Answer Type Answer Options Boolean
Cell line Not Applicable In vitro test system type contains_string tissue, organ OR
Type of genetic mutation Not Applicable native or mutated receptor? contains_string native receptor

is answered as…
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Answer Types Boolean
num_entries AND
string_match OR

contains_string

Partially fulfilled
Fulfilled

Data Output Level

One Response per Experiment

One response per Study Design

Test Organism
Data Reporting 

Assay System & Dosing
Test Compound & Controls

Category

Answer Mappings

Not applicable
Not fulfilled


	Slide Number 1

