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We’ll talk about...

Two kinds of data analysis that a quality
monitoring professional might do:

* Looking at variation

* Ways to examine trends over time (run
charts, statistical process control charts).

* Comparisons



Deming’s Lasting Legacy

Two Types of Knowledge

Subiect Subject Matter Knowledge:
ubjec Knowledge basic to the things we
Matter do in life. Professional knowledge.

Knowledge

Profound Knowledge: The
interplay of the theories of
systems, variation, knowledge,
and psychology.
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Employee S atistaction — Greg’s 7 Supervisees

G iterns summed, each item scoved T1-5, higher=~better

29
23
23
27
26
24
20

e
I

26

UONBIIE A



Age (months)

Published May 30, 2000.
SOURCE! Devdapud by the Nallonad Conter for Health Sladedcs In collsvoration wih

the Naduoral Center for Chranllc Dlsease Preverndon and Headlth Promotion (2000).

gure 4. individual growth chart 3rd, 5th, 10th, 25th, 50th, 75th, 90th, 95th, 97th percentiles, birth to 36 months: Girls length-for-age

em | In- In
i ‘2: :42-
e - -u”—
1111 Length-for-age percentlles: g —
i 3 - ] // N -
* 1T%11] Girls, birth to 36 months e
i T 75th
: % 9% 19 O O O Y
95 1 ol // L1 ] /5?[7‘-_ |
- A ~ -
T35 3 LA LA =
+—3 ZOEREaAN=duP = e
90 — - 4 v i v P 1 1 10th - =
! R P = Gth 35
Il % s 1 ; Fsra+
4 54 // i 2 = P — 34 rO‘ , 7 ar
e o /// // P - —
‘_33 ’/' /V A 33
] ‘ i ,
= =432 4 // /// 4, B A A — 32 .
= 1 1/ avd L~ -
9. Tt 5 a1 en t lf S
1 307 A //// Zd E s ]
W N NAA A —
T29 e % 7y
: 1 /A 2 P ba a [ )
e mmans g s 1 2a = ages birth to
" T2 A VIO A YA =
1— 4 ///f/ -
& s / '/1 4 26 -
: - % E 25
1 a7 : O S , . .
w1 T TV 24
1231 //[ -
P '5'11’?/7 22 -
1 5 _'.';/ 5/ 21 ]
50 - 20, fi - 2c”
R — 19 -
45 e - It!“-
1473 17 4
em w0 1 LGOI G G L G G L G D G G L G G L G D G G L L G E e ]
Birth 3 6 9 12 15 18 21 24 22 3 33 36



Employee S atistaction — Greg’s 7 Supervisees
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Employee S atistaction — Greg’s 7 Supervisees

dcore  suvstract mean
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Employee S atistaction — Greg’s 7 Supervisees

dcore  substract mean  square it
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Employee S atistaction — Greg’s 7 Supervisees

dcore  substract mean  square it

29 26 =3 9
23 26 =2 4
23 26 =2 4
27 26 =1 1
26 26 =0 0
24 -26=-2 8!
20 -26 = -6 36

X=26 58=sum of squares
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Employee S atistaction — Greg’s 7 Supervisees

dcore  substract mean  square it

29 26=3 9

28 26="2 4

28 26=2 4 <

27 26=1 1 =
>

26 26=0 0 o3

24 26=-2 4 >

20 -26=-6 36

X=26 58 / 6 df=9.67= variance

Sq rt of 9.67= 3.11= standard deviatioi



Variation is at the ot quality

management

How much can we expect this indicator of quality to vary?

*How far does something have to vary from what is expected to
indicate a problem?

How do our different programs / teams / employees vary in
quality from one another?

*How far does something have to vary from what is expected to
indicate a problem?

11



Do Consumer Satisfaction Scores Ditfer by Race?
Sunshine Outpatient Department: Consumer Satistaction
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Do Consumer Satisfaction Scores Ditfer by Race?
Sunshine Outpatient Department: Consumer Satistaction
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Do Consumer Satisfaction Scores Ditfer by Race?
Sunshine Outpatient Department: Consumer Satistaction
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Between groups sum of squares=

n(xi— X)*2 + N2(X2 — X)*2 + N3( s — X)2

Mean sum of squares is this number divided by df
470/2 = 235

Mean between group sum of squares /
mean within group sum of squares = f statistic

17



Hypothesis Testing

Null hypothesis: Consumer satisfaction scores are the same for
each ethnic group

Mean for whites=mean for African Americans=mean for Latino/as
Alternative hypothesis: Consumer satisfaction scores differ by
ethnicity.

You see if there is enough evidence to reject the null hypothesis.

18



Do Consumer Satistaction Scores Differ by Race?

Anova: Single
Factor

SUMMARY
Groups

White
African
American

Latina

ANOVA
Source of
Variation

Between

Groups

Within

Groups

Total

Count

25

27

14

SS

470.66597

2227.4552

2698.1212

Sum

df

546

462

328

63

65

Average

21.84

17.111111

23.428571

MS

235.33299

35.356432

Variance

36.056667

42.871795

19.032967

6.6560162

P-value

0.0023853

F crit

3.1428085
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Let’s do this by hand. Do the satisfaction scores among our four
supervisors differ?

Bob Bonnie Betty Bernie
29 28 25 22
28 28 24 22
28 27 23 21
27 27 23 21
26 25 23 21
26 25 23 21
24 20 23 20
20 20 20 20
mean 26 25 23 21

GRAND MEAN=23.75

TOTAL SUM OF SQUARES= 270

Between groups degrees of freedom=3

Within groups degrees of freedom=28

WHAT ELSE DO YOU NEED TO CALCULATE?



The F statistic

Is a ratio of one number to another.

The higher the ratio, the greater the likelihood that your
scores differ across groups.

The critical value — the point at which you say you can
reject the null varies by the number of degrees of
freedom.

http://www.danielsoper.com/statcalc3/calc.aspx?id=4

22
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Anova: Single Factor
SUMMARY
Groups Count Sum | Average |Variance
8.285714
Bob 8 208 26 3
10.85714
Bonnie 8 200 25 3
Betty 8 184 23 2
0.571428
Bernie 8 168 21 6
ANOVA
Source of Variation SS df MS F P-value | Fcrit
39.33333 0.000958/2.946685
Between Groups 118 3 3/7.245614 2 3
5.428571
Within Groups 152 28 4
Total 270 31

23



QualityTools: Run and Statistical

Control Charts
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A run chart for counseling appointment
show rates over 24 months
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A run chart for counseling appointment
show rates over 24 months
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Trend spotting dangers

 People will see trends where there are none.

* People will try to explain natural variation as special
events.

 People will blame and give credit for things over which
they have no control.

Lloyd, R. (2004). Quality health care: A guide to developing and

using indicators. Sudbury, MA: Jones and Bartlett.
27



Variation

* Common Cause Variation = the amount of
variation that is natural or expected given the
Dhenomenon of interest.

* Special Cause Variation = a conclusion that the
variation observed is due to something other than common
caunse variation.

28
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A run chart for counseling appointment
show rates over 24 months

46| - M6~ % 47
‘ (3
€

L

Show Rates Mean=48%; median=47%; 14 runs; 22 data points not on median; in

our case, statisticians would say we have special cause variation if we
have 6 or fewer runs or 16 or more runs. We have no special caus®
variation indicated here.



Rules for determining special cause variation

using a run chart

 Arunof 8 marow, 10 0f 11, 12 of 14, 16 of 20 on

the same side above the center line. (Some require 9 in a

row on the same side of the center line).

* Ifyou are looking to see if you have shifted an outcome

based on a change in process that was instituted, the rule
of thumb is that you need these same numbers (8 in row,
10 of 11, etc). Assumes you started with 21 or more
data points.

o Sux consecutive data points increasing or decreasing.
31
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A statistical control p chart for counseling

appointment show rates over 24 months
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Show Ratespmean=48%; median=47%, upper control limits and lower control
limits differ because # of appts. differs each month. Statistics 35

suggest two months might have special cause variation.



A statistical control p chart for counseling
appointment show rates over 24 months
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Show Ratespean=48%; median=47%, upper control limits and lower control

limits differ because # of appts. differs each month. Statistics
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A statistical control p chart for counseling

appointment show rates over 24 months
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A statistical control p chart for counseling

appointment show rates over 24 months

75
70 |
> 68
6:) (_67 e s
- D T ——
- — \ = -
58 _6 """"""""""""""""""""""""" 56
- Los T )
ST I S — - 4 - - -
52 = »
50 = 1
T 16 L 5. 46 i
45 =45 - Y 43 44 45
_ 42
40 (S E— 39
R e e
0 e
25
Show Ratespmean=48%; median=47%, upper control limits and lower control
limits differ because # of appts. differs each month. Statistics 28

suggest two months might have special cause variation.



hes of statistical control charts

Description

X chart (pronounced x-bar chart) Monitors the average of a sample over
a time. Example: mean consumer satisfaction.

u chart Also measures number, but the number can vary per unit (3 of
errors, each product can have more than one error). Example:
number of falls.




Fach type of chart

has a different formula for calculating

*the center line
*the upper limit

*The lower limit

11.0
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Comparison to a Benchmark

Benchmarking = process of comparing one organizations
Dperformance metrics against (known best practice metrics,
industry bests, bests in other industries).

Benchmarking processes may include visiting the high
Dperforming organizations to see how they managed to get
their metrics so high/ low.

41



Where do I get a benchmark?

* For number of restraint incidents in an adolescent
Dsychiatric unit?

42



Where do I get a benchmark?

* For number of restraint incidents in an adolescent
Dsychiatric unit?

A state association? A state credentialing unit? The
literature.

39 restraints per 1000 patient days

LeBel et al. (2004). Child and adolescent inpatient restraint reduction: A state initiattive to
promote strength-based care. Journal of the American Academy of Child and
Adolescent Psychiatry, 43, 37-45.

43



Giving Negative Feedback

o “Your unit scores are the worst in the agency.”

o “There were more deficiencies cited in your charts than in
any one else’s.”

* “You suck at this.”

Precise, neutral tone, avoiding judgmental langnage

44



Giving Negative Feedback

 INSTEAD OF: “Your unit scores are the worst in the
agency.”

* “Here are the scores for the agency and of all the teams.
This one s your team.”

Precise, timely, neutral tone, avording /%a’gwem‘cz/ /omgmge

45



Giving negative feedback

* [s this what you had expected.
* Ifyou had to guess, what are behind these scores?

o When can you move to problem solving?

46



