
MAINTENANCE OF QUALITY IN 
THE LABORATORY

Dr Tom Hartley
Quality Manager : Royal Hobart 

Hospital
Senior Research Fellow : 
University of Tasmania

AUSTRALIA
Sponsor : Nancy Dale Scholarship, AACB



Objectives of Pathology Laboratory 
Quality Systems

– Results with Known Accuracy and Precision
– On the Right Patient
– Are Delivered to the Right Doctor
– On Time
– And you have Complete Audit Trail of every 

critical step of that Patient Pathology 
Request Episode through your Department 
should any queries arise from any quarter in 
the future.



Alison Penny or Penny Alison ?



Practice Tip #1 : Use Positive 
Identification Procedures 

Everywhere

• In the Hospital or Doctor’s Surgery use 
three points of ID when about to collect a 
specimen :
– Surname
– Given Name
– Date of Birth and/or Hospital ID Number



Components of a 
TOTAL QUALITY SYSTEM

PREANALYTICAL 
ANALYTICAL

POST ANALYTICAL



Components of a TOTAL QUALITY 
SYSTEM : PREANALYTICAL

• Draw A Process Map
• Assess the risks in Processes
• Institute Check Points at Critical Times that “Fail 

Safe”
• Record Time and Person ID as specimens move 

from one stage to the next – this gives you an 
Audit Trail.

• Document the Procedures in Unambiguous 
Language and Style

• Don’t Rewrite Package Inserts or Instrument 
Manuals



Components of a TOTAL QUALITY 
SYSTEM : ANALYTICAL 

• Use Statistical Quality Control within all 
Quantitative Procedures

• Use Quality Control Materials that are 
Independent of the Instrument Manufacturer

• Participate in External Quality Assurance 
Programmes

• Keep meticulous records of QC data, your 
assessments of those data, and all corrective 
actions made as a result of those assessments



Components of a TOTAL QUALITY 
SYSTEM : POST ANALYTICAL

• Set Up an Incident Reporting System
• Set up some Key Performance Indicators
• Audit and then Change
• Audit and then Change
• Audit and then Change ………………….
• Keep all levels Laboratory Staff Informed 

of the quality of the Service they are 
delivering



Components of a TOTAL QUALITY 
SYSTEM : PREANALYTICAL

• Draw A Process Map
• Assess the risks in Processes
• Institute Check Points at Critical Times that “Fail 

Safe”
• Record Time and Person ID as specimens move 

from one stage to the next – this gives you an 
Audit Trail.

• Document the Procedures in Unambiguous 
Language and Style

• Don’t Rewrite Package Inserts or Instrument 
Manuals



Components of a 
TOTAL QUALITY SYSTEM

PREANALYTICAL 



PROCESS MAPPING



STEP ONE

STEP TWO

STEP THREE

Operator 1 Checks Details on Receipt

Operator 2 DOES NOT 
Check Details on 
Receipt

WHAT ARE THE RISKS ??



Operator 1 : Alison Penny or Penny 
Alison ?



Operator 2 : Is that the Right 
Aliquot in My Tube ?



STEP ONE

STEP TWO

STEP THREE

Operator 1 Checks Details on Receipt

Operator 2 DOES NOT 
Check Details on 
ReceiptUSE THESE 

‘CHANGEOVER ‘
OPPORTUNITIES TO 
DOCUMENT AN 
AUDIT TRAIL 
………How ?



Practice Tip #2 : Use a Time Date 
Stamp



Practice Tip #3 : Use Name 
Stamps





Practice Tip #4 : Use A Feed Through 
Style Scanner and Its ‘Free’ Image 

Database Software

RHH



Practice Tip #5 : Use Your Computer System to 
Log User and Time Data

Logged in User
Registered By           When



DOCUMENTATION
&

Document Control

• Document the Procedures in Unambiguous 
Language and Style – make sure they match 
the Process Map

• Don’t Rewrite Package Inserts or Instrument 
Manuals

• Use a Unique Number on every document



Too Brief versus Explicit
• Pipette 250 uL of standards, QCs and samples into the 

test tubes.
• Add 50 uL of the first colour reagent to each tube

• Set up and label 5 test tubes for the blank and standards 
: 0, 10, 20, 30, 100 umol/L

• Set up sufficient test tubes for the specimens and label 
each with its corresponding Lab. Number.

• Pipette 250 uL of distilled water into the 0 tube
• Pipette 250 uL of the 10, 20, 30 , 100 IU umol/ L 

standard into its correspondingly labelled tubes
• Pipette 250 uL of each of the specimens into its 

correspondingly labelled test tube
• Pipette 50 uL of colour reagent ‘A’ to all tubes.



Practice Tip #6 : Download the Methods from 
the Manufacturer’s Website as Adobe pdf Files. 

The Use a PDF editor to add your own Document Control Information.





Practice Tip #7 : Use a Word Template for All 
Your Other Methods





Components of a 
TOTAL QUALITY SYSTEM

ANALYTICAL



Components of a TOTAL QUALITY 
SYSTEM : ANALYTICAL 

• Use Statistical Quality Control within all 
Quantitative Procedures

• Use Quality Control Materials that are 
Independent of the Instrument Manufacturer

• Participate in External Quality Assurance 
Programmes

• Keep meticulous records of QC data, your 
assessments of those data, and all corrective 
actions made as a result of those assessments







WHAT MAKES FOR A GOOD CHECKLIST :

“ Checklist responses should portray the desired status 
or the value of the item being considered (not just 
“ checked” or “ set” ). 

Many checklists examined employed the ambiguous responses 
“ set,” “ check,” “ completed,” etc. to indicate that an item is 
accomplished.  We believe that whenever possible, the response 
should always portray the actual status or the value of the item
(switches, levers, lights, fuel quantities, etc.).

In the Lab a Tick and a Squiggle is open to misinterpretation … instead for 
say a daily 37oC waterbath temperature check staff should write 

36.5oC, OK, TFH



• Use Quality Control Materials that are Independent 
of the Instrument Manufacturer

Manufacturer’s
QCs

����

BIAS is HIDDEN

����

Manufacturer’s 
Calibrant

����



When Quality Control Materials are Independent 
of the Instrument Manufacturer

Independent
QCs

����

Independent 
Assessment of

BIAS

����

Manufacturer’s 
Calibrant

����



Where is your analyzer ?
Where is your Target 

Mean & SD ?

ASSAYED QC MATERIAL ARE A HELP BUT NOT THE 
COMPLETE ANSWER TO YOUR PROBLEMS



Practice Tip #8 : How to Set Better 
Target Means

A good source of “assayed” QCs are the  surplus 
material from External Quality Assurance 
Programmes

Run these in parallel with Independent Assayed 
QC Material to get a ‘better’ estimate of the 
target mean for these Independent Assayed 
QCs when run on your instrumentation.

Do 30 batches before you assign Your Target 
Mean and SD



• Participate in External Quality Assurance 
Programmes

• Keep meticulous records of QC data, your 
assessments of those data, and all corrective 
actions made as a result of those assessments
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Components of a TOTAL QUALITY 
SYSTEM : POST ANALYTICAL

• Set Up an Incident Reporting System
• Set up some Key Performance Indicators
• Audit and then Change
• Audit and then Change
• Audit and then Change ………………….
• Keep all levels Laboratory Staff Informed 

of the quality of the Service they are 
delivering



INCIDENTS – or getting it wrong !

Incidents happen because
� It is a genuine mistake
� Or
� The person has not been trained 

properly.
The important thing is to take the ‘No 

Blame Approach’ and go in and fix the 
problem(s)



MILLER’s PYRAMID OF COMPETENCY ASSESSMENT



Trainer Signs 
Off on each 
level

Practice Tip #9 : TRAINING RECORDS

Trainee Signs 
Off on each 

level



KEY PERFORMANCE 
INDICATORS

• Transit Time of samples between the Phlebotomist and the Lab’s 
Specimen Reception area.

• Transit Time of samples through your Specimen Reception and 
Data Entry areas

• Transit Time of samples through your specimen centrifugation area
• Transit Time of samples on your analyzers
• Transit Time of results data from Interim Status to Authorised and 

Reported status
• Number of Internally generated Incident Reports
• Number of Externally generated Incident Reports – customer 

complaints
• Time taken to produce Final Reports on Urgent Specimens
• Rankings with your Peer Laboratories in External Quality Assurance 

Programmes



ACHS KPI : TATs Serum Potassiums

KPI : URGENT 
SPECIMENS



KPI : PEER 
COMPARISON



Practice Tip #10 : COMMUNICATE

• Regular SHORT meetings at all levels of staff

• Always have an AGENDA

• Always produce BRIEF minutes

• Always produce ACTION LISTS with NAMES
and delivery DATES

• Use ‘COMMUNICATIONS DIARIES’ in 
Shiftwork Areas



Communications Diary Example



Your Objectives Have Been Reached ?? !!!

– Results with Known Accuracy and 
Precision

– On the Right Patient
– Have been

� Delivered to the Right Doctor
� On Time
� And you have Complete Audit Trail of 

every critical step of that Patient 
Pathology Request Episode through 
your Department should any queries 
arise in the future.


