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Project: reduce specimen submission errors

• Influx of Blood Lead specimens due to Lead Care recall

• Standardization of demographics submitted on specimens

• Improve messaging and communication with providers

• New providers enrolling for testing, creating a need for training
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Project Goals: 3-pronged approach

• Decrease submitter error rates by creating specimen labels to 
be disseminated with Blood Lead specimen collection kits

• Develop a provider contact list to aid in timely communications

• Develop outreach materials for correct specimen collection, 
specimen requisition completion as well as correct packaging 
and shipping
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Specimen labels
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Provider contact list
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Outreach materials
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Outreach materials
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2022 error rates by month
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Lessons Learned

• Resource in-house assets, reduce vulnerability for supply chain
• Create communication logs to identify providers for training 

needs
• Communication with stakeholders for outreach materials, 

ongoing conversations 
• Create a “canned” email with all links needed to initiate Blood 

Lead testing 
• ELECTRONIC TEST ORDERING!!! 
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• Kate Koehler
• North Carolina State Laboratory of Public Health

• Kate.Koehler@dhhs.nc.gov
• https://slph.dph.ncdhhs.gov
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Introduction

PROBLEM AREAS: 
• All samples were ordered manually 

using paper requisitions 
 Average time to accession is 

15 minutes 
• Order not coming through to the 

Release Stored Order (RSO) system 
in the lab

• Increased time for specimens to 
get to testing area
 COVID Testing Turn Around 

Time (TAT): 22.47 hours

PLAN: 
• Focus on the sample collection 

orders and accessioning area
• Improve the COVID test order 

application
• Provide in house training and tools 

at nursing facilities 
• Implement better use of COVID 

application and Release Stored 
Order (RSO) system 

• Electronically verify samples and 
release quicker for downstream 
analysis for SARS-COV-2 testing

Poll Question



Introduction

QUALITY IMPROVEMENT GOAL 2
To enhance the application use and 
accuracy of data entry from the 
providers. 
• Provide better training and tools

QUALITY IMPROVEMENT GOAL 1
To optimize the electronic data from 
the COVID application and Release 
Stored Order (RSO) system 
• IT to update software



Workflow 

COVID Application

• Nursing Facility: 
specimen order 
and collection 

Release Stored Order 
System (LIMS) 

• SNPHL Lab 
Accessioning: 
Receive electronic 
order and verify 
specimen

COVID Lab 
Department 

• Receive specimen 
for testing        
SARS-COV-2



Implementation Plan 

COVID 
Application

• Update software 
Save patient information 
Pop-Up window prompt for collection 

• Communicate changes to Informatics team 

Train 
Facilities  

• Create training videos for nursing staff  
• Update SOP’s for COVID application and Release Stored Order (RSO) System
• In person training 
• Distribute label printers
• Pre and Post Training Surveys 



Performance Measurements 

• SARS-COV-2 Test Turn 
Around Time (TAT)

• Average Order Delivery 
Time (from collection to 
receipt in lab)



Prior to Intervention  

Poll Question

Performance Measurements Paper requisition (min) RSO (min)

Average time for 1 person to do a paper requisition from start 15 -

Average time for 1 person to verify sample accessioned from paper requisition 5 -

Average time for 1 person to release sample from RSO - 5

Total 20 5



Prior to Intervention  

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

0.01

0

5

10

15

20

25

30

35

40

45

50

Av
er

ag
e 

de
liv

er
y 

tim
e 

pe
r s

am
pl

e 
(h

ou
rs

)

Av
er

ag
e 

te
st

 d
el

iv
er

y 
tim

e 
(h

ou
rs

)

Average test delivery time and average delivery time per sample vs week

Average Test Delivery Time (Hours) Average delivery time per sample (hour)

paper requisition RSO+ paper requisition

Figure 1: Graph of average sample delivery time and average time per sample versus Weekly 



COVID 
Application

Modifications: 

 Save patient information for 
repeat collections

 Prompt the use of check box 
after collection is complete via 
Pop Up Window



Pre survey
• 5-50% of an employee’s job 

involves ordering and 
collecting COVID specimens.

• 4/5 evaluators indicated the 
COVID application would 
make their duties easier. 



Post Survey
• 1 user indicated the 

dislike of using the 
mouse more

• Most liked about the 
application: “Ease of 
Use”



TAT Measurements 



OUTCOMES

Project Outcomes 
• Improving the turn-around time (TAT) for sample processing to 

downstream analysis, allowing the test results to be released 
faster.  

• Avg. time for 1 person to release from RSO + verify sample= 5min
• TAT from 22.47 hrs. to 15 hrs. 
• Order delivery time from 22.88 hrs. to 13.21 hrs.

Benefit from the Project Results and Findings
• Identified a compromise that would help both SNPHL and the 

nursing facilities for faster sample accessioning.
• Creating videos is helpful to the training staff at the nursing 

facilities.
• In reducing Turn Around Time, staff were able to focus on other 

processes more instead of accessioning. 
• This also allowed SNPHL to increase the total test capacity and 

for contact tracers to be able to contact positive patients quicker.



Challenges and Lessons 

What challenges did you encounter while executing this project?
• We encountered high turnover and un-cooperative staff members from the nursing facilities.  

The training video helps with the turnover. 
• Not all staff was utilizing the COVID application correctly. When approached to identify the 

solution, most of the staff were ignoring some steps.

What lessons did you learn during this process? 
• Have an early discussion to understand the workflow and create a solution between the public 

health lab and the nursing facilities.
• An easy-to-follow training video plays a large role to ensure that the newly executed program 

can be followed easily.
• By reducing the total test delivery time, the contact tracer team at the Health District can 

identify positive patients rapidly in Clark County.



Training 
Video

New Patient 
Order 

https://youtu.be/qVsyVlj4bnI

https://youtu.be/qVsyVlj4bnI


Training 
Video

Existing Patient 
Order 

https://youtu.be/xZEHgPsinOs

https://youtu.be/xZEHgPsinOs


Training 
Video

Not Collected 
Order

https://youtu.be/VpLqX1tMIZQ

https://youtu.be/VpLqX1tMIZQ
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Contact Information
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Sample Integrity Interactive 
Training Module 

Minnesota Department of Agriculture 

Laboratory Services Division



Introduction

Minnesota Department of Agriculture (MDA)
Laboratory Services Division (LSD)
Plant Protection Division (PPD)

Seed Regulatory Program

Articulate 360 
Rise 360

Entire sample life cycle
Collection > Lab Receipt > Analysis > Results & Regulatory Enforcement 



Prologue (2018) 

 Laboratory’s Quality Committee concerned about MDA’s overall sample 
quality 
Examples of Analytical Integrity 

Temperature
Time
Preservation

Examples of Evidentiary Integrity 
Data Discrepancies
Broken Chain of Custody 
Identification 



Prologue (2019)

 Laboratory’s QC creates Sample Integrity Policy Draft
Objectives
 Scope 
 Policy Statement 
 Definitions
 Standards and Expectations

 Management meets w/ Commissioner’s Office
 Collaboration with regulatory division directors on policy adjustments
 Maintaining Laboratory Sample Integrity Policy created

 Signed and authorized by MDA Commissioner December 2019
 Example in APHL June 2022 Publication 

Evidentiary and Analyte Integrity Policy Checklist



Prologue (2020-2021)

Policy Implementation Results
25 % of program already in compliance 

Quality system already implemented
25% of programs close to compliance 

Most had quality system implemented 
25 % of programs missing multiple standards /expectation

Few had quality system implemented
25% of programs missing most standards/expectation

No quality system 
Lack of resources



Seed Regulatory Program 
Missing multiple standards and expectations

Analytical Integrity: Sample Size
Evidentiary Integrity: Chain of Custody Documentation

Willing and desire to collaborate with lab on these issues

Wanted to show staff lab side of the process 
Provide better understanding to inspectors / collectors 
More buy-in from both sides of the entire process



Participants in APHL Project
 Seed Regulatory Program 

Program Manager
Program Coordinator 
 Inspectors 

 Laboratory Service Division
Director (current and past)
Operations Supervisor 
Sample Receiving 
Plant Seed Analytical Supervisor
Analysts



Audience

 Seed Regulatory Program
Evidentiary and Analytical Integrity Importance
 Lab Analysis Process 

 Plant Seed Analytical and Operations Unit
 Inspection and Sampling Process
Results Interpretation and Enforcement Process

Minnesota Department of Agriculture
 Introduction to program and analytical unit for new employees



Key Elements to Module 
 Visual and Audio Learners

 Images 
 Videos
 Diagrams

 Interactive
 Matching 
 Flip cards
 Scenarios

 Story telling
 Sample for start to finish
 Builds off previous chapters

 Others
 Utilize full screen
 Systematic but program specific
 Accessibility



Chapters : Seed Regulatory Introduction

Overview of Program’s function 
and enforcements requirements 
Minnesota Seed Law
Federal Seed Act

 Fun facts about the program and 
seed industry

 Video introduction of contributors 
(inspection program and lab staff)

 Videos of explaining seed reg and 
lab’s role in the process
Seed Regulatory Program Manager
 Lab Director 



Chapters: Sample Collection

 Purpose
 Collect seed for sale across Minnesota

When and where
 Video of Program Coordinator and Visual 

Images

 Different Location Sites
 Visuals Images (with key bullet points)

 Sample Types
 Visuals Images (with summaries)

 Label Claim and Submission Form 
 Images w/ marker explaining importance 



Chapters: Labeling Review
 Purpose of label claims
 Factors of label claim requirements

See image (top right corner)
 Specifics of each factors

 Images with summaries
Flip cards 
 Images with content markers 

See image (bottom right corner)

 Info required for analysis
 Scenario

Review example label claim 
 Identify errors and why problematic



Chapters: Sample Integrity 
 Process of physical receipt for lab staff

 Video demonstration

 Color coded sample acceptance criteria
 Requirements in different scenario

 Image in top right corner

 What is analytical and evidentiary integrity?
 Videos of purpose, explanations and who

 Key definitions of analytical and evidentiary integrity?
 Flip cards with definitions

 Chain of Custody Process
 Step by step start to finish

 Scenario
 Errors on physical sample, submission form, and label 

claim

 What each errors causes



Chapters: Sample Analysis
 Purpose 
 AOSA

 Regulatory body that determines testing 
methods

 Role analytical unit plays in program
 Video with explanation

 Testing methods
 What? Why? How?

 Definition of seed lot components
 Flip cards images with definitions

 Definitions of seed lot quality (lab reports)
 Lab Equipment
 Scenario

 Error in seed analysis

 How does it affect the results



Chapters: Results Interpretation and Enforcement

 How are test results used by Seed Reg
 Video with explanation

 Label claims vs. lab test results
 Actions taken if in nonconformance

 Video
 Flip cards with definition

 Philosophy in enforcement
 Scenario

 Interpretation of results
Why is that a problem?
 Enforcement Used



2021vs 2022 Results
 Comparing results from Jan 1st – May 30th (duration of project time)

 Metric Used: 
 Errors / Per Sample Total 

27 % decrease in overall errors
58 % decrease in sample size errors

 Errors / Per Submission Form Errors
82% decrease in chain of custody errors

 Data discrepancies (ex: physical sample ID vs. submission form ID)
Majority of errors in 2022 (focus for 2023 revisions or process change)



Feedback : Lessons Learned
 Both seed regulatory and lab staff overall had positive reception

 9 people completed survey
 Enjoyed seeing entire process
 Putting faces to names 

 Seed Regulatory use of annual in-person training time use differently?

 Other areas of focus in next year module and different scenarios
 Break chapters up into separate modules but with more specificity

 Would like shorter versions 
 Currently runs 20- 30 minutes to complete
 Ideal time wanted 15-20 minutes



Afterword : Lessons Learned

Multiple programs want to do a similar collaboration

 Seed Regulatory wants to use platform for further training

 Part of a position in lab operation now focuses Sample 
Integrity Policy

 Improved Relationship with Seed Regulatory Program and 
Plant Protection Division
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Contact Information

Joe Putrow
Minnesota Department of Agriculture

Operations Supervisor
Phone Number
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Email
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Thank You!

Any questions?
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