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SO e W h ere are We ? Model for Improvement

e

accomplish?
— _You are here

74 PRO“"0

How will we know that a
-:hang& 5 an nrnprmarnent‘?

What change can we make that
will result in improvement?

VAR
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Quality Improvement

s a systematic, formal
approach to the analysis
of performance and
efforts to improve
performance

SUCCESS

N

START
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Quality Improvement

Steps to get there

» Establish a culture of quality in your organization
»Collect and analyze data

»Determine and prioritize potential areas for improvement
»Set goals

»Communicate your results

»Commit to ongoing evaluation

Acknowledgement- American Academy of Family Physicians
https://www.aafp.org/practice-
management/improvement/basics.html

R4 QA Training September 2019



https://www.aafp.org/practice-management/improvement/basics.html

\)Q\‘ED STATG

ul
”}‘“0 ANy
J Z 4
% agenct

Establishing a Culture of Quality

»Start with the Quality Management Plan
»Demonstrate in writing a commitment to quality
»Demonstrate with action by staffing a QA Manager and technical staff

»Ensure all staff know they play a role in quality and can all contribute to
change

»Develop a Quality Improvement Team or Program

» Include members representing different kinds of expertise within the
organization

» Ensure all quality documents (QAPP/SOPs etc) demonstrate the commitment
to quality

»Well written, meet data quality requirements, and are followed

R4 QA Training September 2019
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Collect and Analyze Data

»Do it every year...but improvement should occur as soon as needed

»Bring all staff together: Management, QA, Field, Lab, IT

»Look at all facets of the Quality System: QMP, QAPP, SOPs, day to day
communication, IT

»Analyze the QA/QC data - What do the internal reports say?
»What went well, where did we have problems?

»~1t’s not just data, it’s people, resources and equipment

»What’s on the horizon.. More work, fewer people? )

R4 QA Training September 2019
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Collect and Analyze Data

» Review all QA Reports
» Did procedures meet CFR requirements?

» Did the aggregated QC data meet DQOs?
» What fell out of AMP 600 and 256 reports?

» Do box and whisker plots & control charts show some sites drifting, even
if data meet requirements?

» Do the more imprecise or biased sites have a particular monitor type,
gas standard, calibrator, or are the responsibility of one operator?

»What did external/internal TSAs find... could the findings affect data
quality?

R4 QA Training September 2019
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Analyze the data:
Example of data verification by field technician = .o
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00 01 02 03 04 05 06 07 08 09 1O 13 12 13 14 15 16 17 18 19 20 21 e 23 Max Avag Rds
.'u'-.’
01 J001 o001 .00% 001 .001 001 001 .001 001 0071 .001 0G0 000 002 -00Y 002 .00l 000 .000 .00I .001 .001 002 003 <001 24
02 4002 D02 002 ‘t 002 .002 .002 .002 .003 .003 .003 .002 .002 .002 .002 L0002 001 (001 .001 000 .000 .000 .000 . 003 . 001 23
a3 .000 000 .000 000 .000 .000 .001 .001 .001 .001 .001 .00C .000 .000 .000 L0001 .000 .000 .000 000 .000 .000 .000 .001 L0000 24
04 001 001 .001 .001 .001 000 001 .001 .000 000 001 .001 001 002 .002 002 .001 .001 000 .000 .0CO .000 .000 002 . 000 24
05 L0000 000 .000 000 .000 ,000 .000 .003 .001 .005 .009 .01l6 .QOB .012 .005 009 .008 .004 .002 002 -@01L .001 .000 016 Q03 24
06 000 .000 .000 .000 .CO0 .000 .0O0O0 000 .001 .0QOO0 .00O0 .000Q .0OO .0O0OD .00OQ L0001 .p00 .000 .000 .000 .0OO .0Q0DO0 .000 .0OOL . 000
07 000 .000 .000 .000 .0060 .000 .G00 .000 .000 .001 .0O01 .001 ,00%f .001 .00% 001 000 .000 .000 .000 .000 000 .000 Q01 L0000
Q8 .000 .000 .000 .000 .000 .0C0C .QO00 .000 .000 .00L .001 .004 .001 .0Q03 .015 006 .003 .001 .001 000 .080 .000 .000 SIS 002
09 L0000 .000 .000 .Q00 .000 .000 .000 .000 .001 .001 .02 .002 .002 .002 .002 001 .001 .000 .000 .000 .000 .000 .0O0O0 002 .000
10 S000 000 .000 0000 .000 000 .000 .000 .002 .013 .012 .0C8 .009 .014 .008 000 .000 .000 .000 .000 .0Q00 .000 .000 014 002
1L L0000 000 .000 .000 .0O00 .000 .001 .001 .002 .002 .004 .006 .00D4 .001 .000 000 001 .000 .000 .000 .000 .000 .000 006 . 000
12 L0000 .0D0 .001 .003 .002 .002 .001 .002 .006 .001 .001 000 .000 .000 .000 L0000 ,000 .000 .000 .001 .000 .001 .001 .006 . 000
13 001 .001 .pOY 002 .002 001 .002 005 D05 006 .002 .002 .004 .003 L0006 001 .000 .000 0800 .000 000 000 .006 Q0L Z3
14 .000 .000 .000 .000 .000 .000 .000 .001 .004 .016 .009 .006 .003 .000 .000 .000 .000 .000 .0OO0 .0QDO .000 .000 .00O0 016 <001 24
LS .000 .000 .000 ,000 .000 .000 .000 .000 .004 .0D9 .005 .003 .002 .003 .00Z2 .001 .001 .000 .00OO .000 .000 .000 .000 .009 . 001 24
16 000 000 .000 J000 000 001 001 .002 .003 .003 .004 .006 .018B .004 .003 .002 .001 .000 .000 .00O0 .00O0 .000 .018 . 002 A

17 L0000 000 .000°.000 .000 .000 .001 .002 .010 .006 .010 .0QCH 005 .003 .002 02 001 001 001 001 001 001 001 SO 002
18 L0001 001 001 002 .002 002 .001 .002 .00l .001 .001 .001 000 .000 .00G2 007 006 .00S .004 003 001 .[00% 000 .007 2002 24
19 L0000 000 000 .000 .000 .000 .000 .003 .003 .003 .003 .004 .001 .000 .000 .000 .000 .001 .001 .000 .000 .0QO0 .000 .000 .004 L0000 24
2U .000 .000 .000 .000 .000 .000 .000 .001 .002 .008 .014 .015 .007 .007 .008 .016 .0Q13 .001 .000 .000 .000 .000 .000 .000 .01 .0O03

21 .000 .D00 .000 000 .00Q .000 .0O01 .001 .002 .000 .000 .000 .0Q00 .000 .00Q .000 .DOO 000 .000 .000 .000 .000 .000 .000 .002 ,000
22 001 .p02 .003 .002 .001 .00O0 .000 .000 .00C .000 .000 .000 .0QO0O0 .00C .000 .000 .000 .000 .000 000 .000 .0OO .000 .00OQ . 003 000
23 Q00 .000 000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .00O0 .00G .000 .000 .000 .000 .000 .0OO0 000 .00O0 . 000 . 000
24 000 .000 .000 000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .0QO0C .000 .000 .000 .00C .0OC 000 .000 .000 .001 . 000
25 000 000 .000 .000 .000 .000 .000 .001 .013 .004 .002, .000 .000 .000 .0O0Q .000 000 .000 .000 .000 .000 .000 .000 .000 .0Q33 .000 24
26 .000 .000 .000 .000 .000 .000 .0O0O0 .000 .00%F .001 .002 .002 .001 .001 .000 .0i6 .001 .000 .000 .000 .000 .000 .000 .000 .016 . 001 24
37 000 000 .000 .000 .000 .0D0 .000 .002 .002 .003 .002 .002 .000 .000 .000 .005 .001 .003 .003 .004 .000 .000 .000 .0Q00F .005 .0O01 24
28 000 000 .000 .001 .000 .000 .000 .003 .008 .006 .008 .003 .008 .008 .004 .000 .000 .000 .000 .000 .000 .000 .000 .000 008 002 24
29 A000 .000 000 .000 000 000 .000 .000 .003 .004 .001 .000 .0Q00 .000 .000 .000 .000 .000 .000 .001 .001 .000 .0Q00 .QOO0 .004 .000 24
10 L0001 001 002 .001 .001 .000 .000 .00Q .000 .000 .000 .000 .QO0C .00O0 .QO00 .000 .0QOO .0CO0 .000 .000 .000 .000 .00Q0 Q02 000 23
Max .002 .002 .003 .003 .002 .002 .002 .005 .013 .0l6 .014 .016 .009 .018 .045 .016 .013 .00B .005 .004 .003 .00L .001 .002 .018
AV 000 .000 000 .000 .000 .000 .000 .0G1 .002 .003 .003 .003 .002 .002 .002 .0Q02 .001 .001 .00OO .0DO .0QO0 .00OD .00C .000 . 001
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Same data set reviewed by independent QA
staff

nouLs

00 01 02 03 04 05 06 07 (0F:] 09 10 11 iz 13 14 is 16 17 18 19 20 22 22 23 Max

01 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .000 .000 .002 .003 .002 .002 .001 .000 .000 1 90‘1 .001 .002 Y003

.002 002 .002 .002 .002 .003 .003 .003 .002 .002 @eo “.o02 _~002 Voo'-'z. 001 .001 .001 95K -000 .0 -._‘5'.0::}t3ﬁa .003
.00 00 ,000 .000 .001 .001 .001 .001 .001 .000 .000 L.ooo -0017.001' e'sa .eoo .000 . 'o%?"‘.‘ﬁdb 060w .001 .
.00 001 061‘.660 £001 ~000 .001 .001 .@01 % e E080 T00c® .002 . T .
000'1.0004,000 .000%.000v.000 D30 . 005 ﬁasw ooa 012 00 W, D0 001 .001 .000 .016 . h h
t;aw .000 .000 ioow’ 000000 .000 .000 m.aan\ooo .ooo/ooo/ooo\/ 000+.000 +£001+. 00 0 .000 _.eeo uoor.aun_.;apj;' Joex e hours in
000 .eopj,ooo«’ooo 000"}, 000f.000 .000 .00% .001%.001+{001 .001 .001 ,001 ,001 ,000 0 .000 .000 .000 .000 .000 .001 .
08  .000 .000 .000 .000 .oo&ﬂr.oo 00 <000 .000".001 .001 .004/.001 .003 .015/,012~.006~.003 .001 .001 .000 .000 .000 .000 .015 . blue were
09  .000 .000 .000 .000 .000 .000 .000 .000 .001 .001 .002 ,002 .002 .002 ,002,/.002 .001 .001 .000 .000 .000 .000 .000 .000 .002
10 1000 .000 .000 .000 .000 .000 .000 .000 .002 .013 .0127.008 ,009 .014v.008 .000 .000 .000 .000 .000 .000 .000 .000 .000 .014 . s .
11 .000 .000 .000 .000 .000 .000 .001 .001 .002 ,002 .004 .006/.004 .001 .000 .000 .000 .001 .000 .000 .0C0 .000 .000 .000 .006 . InvalldatEd due
12 1000 .000 .001 .003 .002 .002 .001 .002 .006v.001 ,001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .00Ll .000 .001 .001 .006
13 "001 .001 .001 .002 .002 .001 .002 .005 .005 .006+/,002 .002 .004 .003 .000 .000 .001 .000 .000 .000 .000 .000 .000 .006 . h I
14 .000 .000 .000 .000 .000 .000 .000 .004 .016v.009 .006 .003 .000 .000 -000 .000 .000 .000 .000 .000 .000 .000 .000 .016 . tO sne ter
1s .000 .000 .000 .000 .000 .000 .000 .004 .009-.005 .003 .002 .003 ,002 .001 .001 .001 .000 .000 .000 .000 .000 .000 .009 .
16 .000 .000 .000 .000 .000 .001 .002 .003 .003 ,004 .006 .018V¥.004 .002 .003 .002 .001 .000 .000 .000 .000 .000 .018
17  .000 .000 .000 .000 .000 .000 .001 010 .006 .010V.009 .005 .003 .002 .002 ,002 .001 .00l .001 .00l .00l .001 .001 .010 . temperature
18 .001 .001 .001 .002 .002 .002 .001 001 .001 .001 .001 ,000 .000 .002 .007/.007 .006 .005 .004 .003 .00l .001 .000 .007 .
19  .000 .000 ,.000 .000 .000 ,000 .000 003 .003 .003 .004v.001 .000 .000 %000 .0007.001 .001 .000 .000 .000 .000 .000 .004 . exceedances
20 Wooo ooo\f‘@aﬁi 000 .000v.000 ¥000 1 .002 .008 .014 .015 .007 .007 .008 .016 .013 .001 .000+.000 .000 .000 .000 .000 .016 .
21 , .000 .000 .000 .000 .000 .000 .00l .001 .002 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 R _oco02

003 . ( )
000 .am...maj“ 000 . AE
000 .000 .000 .001

000 .000 .000 .013

000 .000 -000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .ea{a;..oan‘ .000 .000 .001 .000 .000 .f ag -000 .000 .000 .000 .000 .000 .000 %& 000 g

22 Q, 1001 .002 003 .002 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

000 o .000 .000 .000 .000 .000 00 .000

.000 wg .000 AQ“O:L .013 .004 .0

26 000 .000 .000 'ao .000 tm .001 . .002V.001 .001 .000 .016v.001 .000 .000 obo .000 .000 .000 .016
27  .000 .000 .000 .000 oua .000 .000 0027.003 .002 ,002 4000 .000 ;000 .005V. 001 m,.pps .004 .000 .000 .000 .000 .005
28  .000 .000 .000 .001 .000 .000 .000 .008 .006 ,008v.003 ".008 .008v.004 .000 .000 .000 .000 .000 .000 .000 .000 .000 .008

29 .000 .000 .000 .000 .000 .000 .000 .003 .004/.001%.000 :‘,nvn_‘ 000 .000 .000s .000 .000 .000 .001 .00l .000 .000 .000 .004
30 .001 .001 .002V/ . 001 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .002
Max .002 .002 .003 .003 .002 .002 .002 .005 .013 .016 .014 .016 .009 .018 .015 .016 .013 .008 .005 .004 .003 .001 .001 .002 .018
Avg .000 .000 .000 .000 .000 .000 .000 .001 .002 .003 .003 .003 .002 .002 .002 .002 .001 .001 .000 .000 .000 .000 .000 .000
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Analyzing the Data for Improvement

o0 01 02 03 04 05 06 O 08 09 e 2 13 Mg A5 16 18 19 20 2 3 Max Avg Rds

Points to potential weaknesses in the D

000 .000 .001 .00 001 .001 000 .000 .000 .000

4 001 .00 00 .001 001 000 .00 00 001 000 .000
e 05 2000 .000 000 000 .003 005 .009 012 008 002 .002
° 06 000 000 000 -000 .000 000 .000 00 000 2000 .000
0 000 000 2000 000 .000 001 .00: 001 ~000 000 .000
09 “000 00 .000 000 001 .002 00 001 00 .000
i .000 2000 000 .000 013 .012 014 ~000 000 -000
000 ~000 .001 .001 004 001 001 ~000 000
. . . ~003 001 000 000 000 .00
13 002 002 004 001 2000 .000
[ ] 14 000 009 000 000 2000 .000
3 000 005 .003 001 000 .000
¢ ﬂ‘ 003 018 00 2000 £000
.boo 010 003 001 001 .001
8 002 00 000 .006 004
9 000 003 2000 .001 ~000
e . 20 000 014 .00 .001 0 .000
. 2 .000 .000 000 000 000 .000 .000
003 002 000 000 .000 000 .000
2 000 .000 000 000 2000 .000 .000
24 2000 000 000 000 .000 .000 .000
25 .000 .000 002, 2000 .000 2000 000 .000 .000
2¢ 000 .000 ~002 .001 .000 000 -000 000 -000
. . ° ° 2000 000 002 2000 .000 003 .003 .004 .000
28 2000 .00 ~008 ~008 .004 .000 000 .000 .000 %
[ ] 2000 1000 00 2060 1000 000 000 -001 001 .000 (000 000 004 000 24
30 ~002 000 .000 .000 .000 .000 000 .000 .000 .000 .000 .000 .000 .002 .000 23
Max  .002 .002 .003 .003 .002 .002 .002 .005 .013 .016 .014 .016 .009 .018 .015 .016 .013 .008 .005 .004 .003 .001 .001 .002 .018
A .000 .000 .000 .000 .000 .000 .000 .001 .002 .003 .003 .003 .002 .002 .002 .002 .001 .001 .000 .000 .000 .000 .000 .000 .00

05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Max Avg Rds

001 .001 .001 .001 .001 .001 .000 .000 .002 [003 .002 .002 .001 .000 .000 001 .001 .002 ‘003 .001 24

2 .002 .002 .002 .003 .003 002,002 002 .002 002 ,002 4001 .001 moxm‘
000 .001 .001 .001 .001 000 .000 .000 }.000".001%.0014.000 .000 .000 .000 .000 .000 .000 .001 .000 24
000 .001 .001 .mu‘/'m 002 )01 .001 0

003 .001 .005 .009 11,008Y . 012V. 00547 009 .008 .004 )¢

¥ /000 .000 .000 . .oow\aaa\}.ooo/,ouoxoon»/,ouo%onu /.001/-0004:000 0 .000 .000
7 2000 .000 .00 aa%nun 17002 001} 001+ .001 .001 ,001 .001/000 s 000 .000 .000 .000 .001 .000 24
B 000 000 000 :000% 001 001 .004/.001 .003 .015/,0127.006/003 001 -001 .000 .000 .000 000 .015 .00z 24
-000 .000 000 000 .000 .000 000 .000 .01 .001 .002 /002 .002 .002 ,002,/002 .001 .001 .000 .000 .000 .000 .000 .000 .002 .000 24
000 .000 .000 .000 .000 .000 .000 .000 .002 .013 .0127.008 ,009 .014v.008 .000 .000 .000 .000 .000 .000 .000 .000 .000 .014 .002 24
° ~000 . 000 . 001 .001 .002 ;002 .004 .006/.004 .001 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .006 .000 24
Z000 . 1001 002 .006y/001 ;001 .000_.000 .000 .000 .000 .000 .000 .000 .000 .00 .000 .001 .001 .006 .000 24

4 0
0

.002 .005 .005 .UDSfQZ £002 .004 .003 .000 .000 .001 .000 .000 .000 .000 .000 .000 .006 .001 23
.000 .001 .004 .016¥.009 .006 .003 .000 0 .000 .000 .000 .000 .000 .000 .000 .000 .000 .016 .001 24
1000 1000 .04 .009/.005 .003 .002 .003 ,002 .001 .001 .001 .000 .000 .000 .000 .000 000 .003 .001 24
1001 1001 .002 003 .003 ;004 .006 .018V.004 .002 .003 .002 .001 .000 .000 .000 .000 000 .018 .002 23
.001 .002 .010 .006 .010v.009 .005 .003 .002 .002 ,002 .001 .001 .001 .001 .001 .001 .001 .010 .002 24
.001 .002 .001 .001 .001 .001 ,000 .000 .002 .007\/.007 .006 .005 .004 .003 .001 .001 .000 .007 .002 24
2000 003 1003 .003 .003 .004¥.001 .000 .000 $000:000NI00L :0011;0007:000. .000 .000 .000 .004 .000 24
7 016 .013 .001

This issue should prompt corrective Raieal

o 000 . .000 001 .000 .000 .00Q .000 .000
000 . 000,000 000 .001 .013 .004 . 000 .000
35 <Coumi .oooﬁomﬁ.uoaﬁ@ 000 .001 .001 .002 .002V.001 .001 .000 .016V.001 .0

000 3
o
. . ] : o k
27 .000 .000 .000 .000 .000 .000 .000 %002 %002%.0031.002 ,002 .000 .000 ;000 .005V/001 $0031.003" .000 .000 .005 .001 24
28 000 .000 000 .001 .000 .000 .000 .003 .008 .006 ,008v.003 2008v/004_1000 .000 -000 .000 .000 . 1000 1000 (008 .002 24
29 1000 1000 .000 (000 .000 .000 .000 .000 .03 .004/00Z%. 000 .0004:000: 20008000k :000 000 000 1000 (000 004 000 24
30 001 .001 .002/{gH-001 001 000 000 000 -000 .000 .000 .000 .000 .000 .000 .000 .000 000 .000 .000 000 .000 .000 .002 .000 23

Max  .002 .002 .003 .003 .002 .002 .002 .005 .013 .016 .014 .016 .009 .018 .015 .016 .013 .008 .005 .004 .003 .001 .001 .002 .018

E yste m Avg  .000 .000 .000 .000 .000 .000 .000 .001 .002 .003 .003 .003 .002 .002 .002 .002 .001 .001 .000 .000 .000 .000 .000 .000 .001

000

e
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Analyzing Precision and Bias

What’s with this site?

» lIs it an old instrument?
CV  Bias  MNobs m

» Is it a new Field Technician? T e
. 497 +559 24 (087 — & hH

» Is the QC standard contaminated? . i

. . . 564 +.454 25 047 : EE

» When was it calibrated; how e ar e o o

often? 169 +176 361 087 m—@q

o . 279 +-239 358 087 —

» Why did it take so long to find 22 379 230 087 T
out? 340 +.262 350 087 @[T

' 135 119 347 087 . cope

» Decide if tightening QC helps 175 %2 30 07 o

239 -264 255 087 |—@—|
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Improvement Actions

*DQIl improvements

“Putting out fires is not improvement. Finding a point

CEEf .
Eff|C|ency m provement out of control, finding the special cause and removing

°Equipment U pdates it, is only putting the process back where it was in the
first place. It is not improvement of the process. You
*Personnel are in a hotel . You hear someone yell fire. He runs

for the fire extinguisher and pulls the alarm to call the
fire department. We all get out. Extinguishing the fire
* Different technical expertise does not improve the hotel. That is not improvement
of quality. That is putting out fires.”

-Deming, 2000

* More

* More/better training

*Procedural updates

R4 QA Training September 2019



Determine Areas for Improvement

> Determine root causes of problems first
»Problem won’t get solved if people don’t care

» Prioritize the most important problems to solve

»Be careful about overload — Don’t try to solve all
problems at once

»Get Improvement Team and management
agreement/commitment

»The problem and
»The time and resources to solve it

R4 QA Training September 2019




Set Goals for Improving Quality
1. State the goals clearly

2. Include numerical goals

3. Set “stretch goals”: a goal to reach within a certain time
period

4. Avoid “goal drift”: Review agreed upon goals at team
meeting to avoid drifting or changing the goal

5. Be prepared to refocus the goal: Working on a smaller
facet of the goal to achieve overall goal

R4 QA Training September 2019



Communicate Results

»Track progress on improvements
» Are we meeting implementation timelines?

»Question personnel affected by improvement
s it working?
»~Itit a burden?
»|s there a better way?

»Upon completion of improvement did it have the desired effect?
»Use of Corrective Action Reports

»~Include results in Annual QA Report

R4 QA Training September 2019



Commit to Ongoing Evaluation

» Review QA improvement
progress

» Invite internal/external audits

»Solicit feedback from staff and
management

R4 QA Training September 2019



Where are we now?

You are here, to deliver results
starting the
n
next cycle /
A -+ B
of continuous ;
iImprovement

=i

P

Analysis
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Questions?
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