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Making data count

— the why, the how and the experience so far

6th July 2018

Samantha Riley, Head of Improvement Analytics, NHS Improvement

Mark Outhwaite, Non Exec Director, Avon & Wiltshire Mental Health
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Wh ere are we n OW? Improvement

o Indicat Previous Perlod | Previous Val LatestPeriod | | piff rend ovey HCL 2017/15 Tot=)
Domain ndicator revious Perlo revious Value est Perlor Value erence previous period APR 2017 onwards] 2017/13 T
- Emergency Care - Friends and Family Test - Would d January 2018 93.27% February 2018 95.73% 2.46% A AR - 94.32%

Trond ower
provioas period| ? One month trend.......
-

Is an increase from 95.36% to

Caring / 95.76% important or distracting

narrative?
7  Family and Friends Test (FFT) (data up to February 2018)

-

7.2 The Trusts "Would Recommend' for Friends and Fam'ly reftums mcreased to 95 76%
for February 2018 from 95.36% in January 2018. The percentage of patients who
stated they Wouldnt Recommend’ decreased to 0. 85% in Febmary 2018 fmm 1 D?%
in January 2018. h ,

3 | Making data count
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Poll 1

What best describes your current integrated

performance for the board :

* Mainly RAG charts

* A mixture of RAG and time series
data/spark lines

* Presence of SPC charts

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514
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Improving Access to Psychological Therapies — performance against target
Metric Target| Jan-17| Feb-17| Mar-17| Apr-17| May-17| Jun-17| Jul-17| Aug-17
IAPT Treatment 18 weeks | 95%| 99.8%| 99.5%| 99.9%| 99.8%| 99.4%| 99.7%| 99.6%| 99.7%
IAPT Treatment 6 weeks 75%| 86.3%| 84.1%| 83.3%| 80.9%| 74.9% 79.5%| 81.1%| 81.2%
IAPT Recovery Rate 50%| 59.3%| 57.0%| 54.0%| 55.3%| 53.6%| 52.2%| 55.3%| 54.8%
EIS First Episode Psychosis | 50%| 100.0%| 100.0%| 83.0%| 62.5%| 100.0%| 89.5%| 100.0%| 85.0%
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IAPT Recovery Rate
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\,;..-7\ Actual
o 81%

Upper Control Limit

Standard (75%)
= L g

Mav-15 Auo-15 Nov-15 Feb-16 Mav-16 Auo-16 Nov-16 Feb-17 Mav-17

\/M

i 'f%ea{alﬂlﬁg' Lpm any reliance

EIS - First Episode Of Psychosis

trol Limit

Mean

89%

ctual

L= 0?%
Lower Control Limit

63%

Jan-16 Mar-16 May-16 Jul-16 Sep-16 Nov-16 Jan-17 Mar-17 May-17 Jul-17

IAPT Treatment 18 Weeks
r Contral Limit
n 101% pMean
A e "\NOD%
= \J “T A Actual
100%
Lower Control Limit

99%

PAN
M\/

Standard (95%)
May-15 Aug-15 MNov-15 Feb-16 May-16 Aug-18 Nov-16 Feb-17 May-17
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Did green provide true assurance? mervemen

IAPT Treatment 6 Weeks

Standard (75%)

Mav-15 Aua-15 Nov-15 Feb-16 Mav-16 Auc-16 Nov-16 Feb-17 Mav-17
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Scenario aEEoaast

We're going to simulate some real data in a healthcare setting
WEe’ll be thinking about how people react to patterns and trends in data.

Can you spot an improvement or decline when it occurs? We'll begin plotting our
data in a run chart.

Run chart

03/04/2018

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjqgs-2021-013514
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Reducing serious incidents improvement

Serious Incidents

Has the improvement idea been successful?
Are you worried you might have seen this pattern before?

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514
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I m p roveme nt |d ea Improvement

Serious Incidents

IR I I I I S I e I T e e )
N N N N N N N N N N N N N N N N N
N ISP AP SPAEPASSPA APPSR AP P AP AP PN

[2]

Now seven days below the baseline median...
We could go on... when should we recognise a trend?

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514
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The data that created this scenariQ merovemen

Prime ministers birthday's - random variation

—DBirthday day number  —Birthday month number
30

Theresa May
David...
Tony Blair
John Major
Margaret...
James.:.
Antony Eden
Winston...
Clement _
Neville
Stanley.—
Ramsey
Bonar Law
David
H.H.Asquith
Henry

Any patterns at these points were randomly generated, then |
changed the rules of the scenario....

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjqgs-2021-013514
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Anatomy of a SPC chart improvement
________ Timeseries linechart with 3 referencelines |

20 plus data points for a robust analysis

J970

Upper process limit

90%

85% A /\' =~ 99% of
v Mean data

80% 73%

Value
75% Lower process limit
70%
65%
60%

Apr16 Jun16 Aug 16 Oct16 Dec 16 Feb 17 Apr17 Jun17 Aug17 Oct17 Dec 17

12 | Making data count
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SPC rules

Average wait per breach

(crowding)
Upper process limit R

Mean line

Lower process fimit @1

Upper process fimit

W 4%

Mean line

Lower process limit
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Improvement
Initial assessment times
A single point above ?‘C‘Q
or below the proces: Upper process limit ——
limits Runs of
: P == consecutive points
ean ine | both above and
‘ w below the mean
Lower process limit -4 Ine
G o
Breach admitfged

gy

w— A long run of
consecutively
decreasing points
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Why is 7 significant?

BM.] Qual Saf

NHS

A trend of 2 has the probability of 25% occurrence (one in four)

A trend of 4 has the probability of 6.25% occurrence (one in sixteen

A trend of 7 has the probability of 0.8% occurrence (one in one
hundred and twenty-eight)

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514



Evidence base

Public health

Bristol, Shipman, and clinical governance: Shewhart’s forgotten

lessons

Mohammed A Mohammed, K K Cheng, Andrew Rouse, Tom Marshall

During the past century, manufacturing Industry has achleved great success In Impmvlng the quality of Its nrodncts
ork In the ontrol

An essentlal factor In this success has been the use of Walter A

of varlation, which culminated In the development of a simple yet powerlul graphical momod known as the conuol
chart. This chart classlfies varlation as having a common cause or speclal cause and thus guldes the user to the
most appropriate actlon to effect Improvement. Using six case studles, Including the excess deaths after paediatric
cardlac surgery seen In Bristol, UK, and the activities of general practitioner turned murderer Harold Shipman, we
show a central role for Shewhart’s approach In tumning the rhetoric of clinical governance Into a reality.

During the past century, manufacturing industry has
achieved great success in improving the quality of its
products. In industry, the deﬁnin‘on of quality is “on
target with minimum variation”.' Reduction of variation
is also a core concern in clinical governance;* however,
there are and pmfound between
the ways in which health services and industry make
sense of variation. We begin with an illustration of the
industrial approach to understanding and controlling
variation, followed by application of this approach to
health care, using six clinical governance case studies:
mortality rates after paediatric cardiac surgery in Bristol,
UK; mortality rates in older women treated by the
general practitioner and convicted serial killer Harold
Shipman; success rates of in-vitro fertilisation (IVF)
treatment; neonatal deaths; prevalence of coronary heart
disease in primary care; and mortality after fractured
neck of femur.

and special
Consider a process such as writing a signature. Five of
MAM’s signatures are shown in the left of figure 1.
Although these signatures were produced under the same
conditions and by the same process, they are not
identical. However, although they show variation, the

signatures on the left are identical. No signature is better
or worse than the others. If we want to reduce the
variation between signatures, we must change the way we
write all signatures, not just the ones lhal fail an adequale
test. Thus, ¢
variation from a stable system can mnsguxde us to act on
individual failures rather than acting on the underlying
process.

Now consider the sixth signarure, on the right. It is
clearly different from the others. A casual look suggests
that there must be a special reason why this is so. If we
want to address this kind of variation, we need to identify
this special cause and prevent it from interacting with an
otherwise stable process. (In this case, the signature is a
forgery, attempted by TM under the same essential
conditions!)

‘This approach categorises variation accordmg to the
action needed to reduce it. Common-cause variation is
intrinsic to the process. To decrease common-cause
variation, we need to act on the process. Special-cause
variation is the result of factors extrinsic to the process,
and its reduction therefore requires identification of
and action on the special causes. The originator of
these fundamental concepts was a physicist and
engineer—Walter A Shewhart.” His pioneering work at
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The problem with red, amber, green:
the need to avoid distraction by
random variation in organisational
performance measures

Jacob Anhoj, Anne-Marie Blok Hellesoe

‘The Problem with..." series covers controversial topics related to efforts to improve health-
care quakity, induding widely recommended but deceptively difficult swategies for improve-
ment and pervasive problems that seem to resist solution.
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Many healthcare  organisations now
track a number of performance mea-
sures like infection and complication
rates, waiting times, staff adherence to
: etc. Our own isati
The Capital Region of Denmark, pro-
vides healthcare for 1.7 million people
and runs 6 hospitals and 11 mental
bealth centres, Measures of clinical
quality have been Iy used in our
region locally at hospitabs and depart-
ments for many years Recemtly, our
region started to systematically define
and track strategical key performance
measures abo at the top management
level. Approximately 25 measures on a
wide range of subjects from hospital
infections w0 public transportation are
being tracked by the top management
and the Regional Council.

The measuremens strategy for hospitals
involves a bottom-up approach allowing
exh hospital and department to, if
needed, define its own performance mea
sures that feed into one or more of the
overall measures. For example, bacer
aemia is one of the overall measures, and
some acute-care departments, who rarely
sce hospital-acquired bacteracmia, have
started to work on reducing the use of
bladder catheters in order 1o reduce the
risk of bacteraemia from catheter-related
urinary tmact infections diagnosed after
their patients have been transferred to
other  departments. To support their
work, they have developed a handful of
measures that track the use of catheters
and staff compliance with standard proce
dures related to catheter use.

We welcome this development very
much, The choice of relatively few
overall measures combined with the
bottom-up approsch is a helpful strategy
that focuses and aligns improvement
work and stimulates the use of data at all
levels of the organisation while leaving
room for meaningful local adaptations of
performance measures

However, we do nos a all welcome the
widespread use of red, amber, green
approaches to data analysis that is every-
where in our organisstion,

By ‘red, amber, green’, we are referring
to graphical daxa displays thar use coloar
coding of individual data values based on
whether this vahue i on the right (green)
or wrong (red) side of a target value.
Often amber or yellow is used o indicate
data values that are somewhere between
‘right’ and ‘wrong’,

The problem with red, amber, green
management is that at best is it useless, at
worstit is harmful.

THE PROBLEM WITH RED, AMBER,
GREEN
Figure 1 was captured from the February
2015 report on regional performance
measures, It shows the monehly count of
a certain type of unwanted incident in
mental heakthcare. The horizontal line
represents the targer value of 10,5, Thar
is, we do not want more than 10 ina-
dents per month. Red bars show months
above target. Green bars show months
below carget.

The data display in figure 1 is formally
correct  (green is bemer than red).
However, it fails to convey a very

BM)

shoy L Helesoe AMB. A0/ Qual Sof 2017.26:83-84. ok 101 1362015004951 O, 8
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CQC - signs of a mature QI approach —

3. The Board looks at data as time series analysis, and makes decisions based on an
understanding of variation.'

' data are presented as run or control charts, instead of bar graphs, pie charts or RAG rated. Narrative analysis
describes system quality and performance using terminology of common cause and special cause variation.

https://www.cqc.org.uk/sites/default/files/20180404 9001395 briefquide-
quality improvement healthcare provider%20v1.pdf

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjqgs-2021-013514
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If there Is ‘special cause’ FHOVEREE

A single point outside the control limits

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514
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85

Target
” Upper process limit
75 -
70 }’ )()*3 M
' ean
-
65 -
Lo Lower process limit

5 -

Redesign the system
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Everything is failing? improvement

s Trust data

Domsin  Incicator S WAT  ug? | Sepa7 | T w7 | Aug7 | Seot7 | DN w7 Aug7 | sepd7 | 207 | 20T rendeharts

Trainng Mandatory trairing compliance (Target: =90%) 854% | 86.1% 857% J 851% 84.8% '-._. P 4 ' o

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjqgs-2021-013514
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Presentation influences discussion 'merovement

Mandatory Training

Target (90%

Target

Actual

5.5%
Uppe®Control Limit

84.9%

80.4%

% \ r/ Lower Control Limit
/ a

Mar-15 May-15 Jul-15 Sep-15 Nov-15 Jan-16 Mar-16 May-16 Jul-16 Sep-16 Nov-16 Jan-17 Mar-17 May-17 Jul-17 Sep-17

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjqgs-2021-013514



BMJ Publishi Limited (B isclai iahill Jespensihi 'f%eaélﬁlﬁ@r Lomany reliance

Are things improving? ancouemen;

Patient Experience Dashboard

. Trust data
Combined Trust Performance 13 months

Domsin Indicator Ju-17 | Aug-17 | Sep-17 ,gf;%, ?}'OFIEI Trend charts

— FFT: AZE recommend % (Target: »30%) 83.5% ol "'-."A . o

and Family

Friends and Family Test - A&E recommend %

The recommend rate improved from the previous month however remains below the 90%.

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjqgs-2021-013514
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SPC changes the narrative kopravement

Upper Control Limit
0,

92%

Standard (90%

Target

No signs of improvement -

AA
7V

83%

signs of decline

Feb-16  Apr-16 Jun-16 Aug-16 Oct-16 Dec-16 Feb-17 Apr-

Jun-17 Aug-17  Oct,

22 | Making data count
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Serious Incidents as a % of clinical incidents

s TOTAL Serious Incidents reported in month =S5 a5 3 % of clinical incidents = —— Linear (TOTAL Serious Incidenis reported in maonth)

13 13

12 / N

10

e ANV

[==]

/
! WAL A =
\1/ T e

208

2 18 061

\5{1 050 g4

o7 042 043 025 0.22 0:45

Feb-17 Mar-17  Apri7  Mayt?7  Jun-17  JuM7

Aug-17 - Sep17  Ock17  MNov-17  Dec17  Jan18  Feb-18
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Poll 2

The number of serious incidents occurring is :
* Improving

* Declining

e Staying the same

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514
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Proportion of clinical incidents that do not cause harm (moderate to catastrophic categories)

Process limit
100%

98% W o

Target 96%
94% - ¥

Process limit
eee7@t —— ———— —— ]}

90% T 0 T . )
© © © © © M~ M~ N~ ~ ~ N~ ©
= ATy e = = = = = j= = = =
3 re} = =3} = = & Yo} = 3 = =
o o (=) o — o o (=] (=) o — =]
= = = = = = = = = = = =
= = - = = = - = -
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Proportion of clinical incidents that do not cause ham Mean
== == Process limit 4 High or low point
+ 7 points above or below mean = __Rising or falling trend

Target

NHS
Will the target always be achieved?merovement

=~ 99% of

data
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Thinking outside the box improvement

Variation Indicators

Target  Mean  Variance Comment
A& E 4 hour peformance Dec 17 o n % e
Amvala ron ambudance Wor 17 18t 090
Amvals amouance Wor § 319 30
" = - Ambudance handovers over 3mirs Wor 17 @ 8
University Hospital NF ™ ..o om oo s » s it
Brought in by ambulance (Including hellcopter’ar ambulance’) Average Duraton (mins) Nov 17 % »
A & E 4 hour performance Average Duratian (mins) lo weatmant - noa Arbulance p 106 =
Brought in by anulance (Incuing helicopte:’air andutance’ Ywg. Durdtion_To_Treal.. Hov 17 15 % e
Time tom trest 1o departure Nor 17 196 4
el Averaor wat pes breach - crowding Wor 17 %1 =
Variation Indica i % of re-aonders within 7 days & 1" w;:
il Beeaches Lu7 :
f Breach admiled a1 51 2
< r— a7 . = .
; : ~ & = . reliably
E E AE admissions ,,":«\ 184 b
H Couse H Cou ~ 7
H Concemn Note/Investiga Lofiaein s Hoe tt o ) 1%
! High Low | High Low Admissans for avoudabie coodtos oay 1640 e
Delayed transfers of Care (pabents overall) a1 02 -
Sranded Patierns (rumber of patients 18 years and over who have been in hosptal ov  Nov 17 51 :,1
LOS 50t cendle exchudng zer LDS Nov 1 () 3 i
Pateents in bed of ridhiaht ~ 35,601 -
Patents dischinged 1o their Usual Place of Residency Ca 17 @ # 5
% Aacnaged over woekend Mav 17 15 p
Emergency re-admissions within 30 days follmng an slective of emergency spel atth  Nor 17 ‘g; % 24
Staffsickness W 17 m o
ALE Scores from Friends and Farrity Test - % posiive Ca? & ~
Inpatient Scores rom Frends and Family Test - % posave oar -
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Improvement

Emergency flow improvement tool
A&E 4 hour performance (%) i
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Supporting contextual commentary
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What is changing?
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There were 74 patient on staff viokent incidents reported trust wide. SPC anatyss shows
that this is 3 special cause varkation as it is outside of the predicated range for the number of
monthly incidents.

/AN
v -~

Z /A\a;
A — =

PP L LSS
Further analysis shaws that both the rumber of incktents on Haven WWard and Haven ncdents
as Is Increasing. Ward Is

s stable and G0 between

fgures for the o
14,87 3nd 61,13 weh a mean of 33,

N AN ;
7 N /Sy
V\/ \'4

<
|

R e P e a

ane statf incident was a on Havan Ward and
w¥ be sunject to 3 Sanous Incident Investigation. A staff member was assaulted by a patent
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Dorset Healthcare's SPC Journey isaausa:
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AdVICe to OtherS 7 Improvement
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Don’t forget the PORC

In the excitement of
introducing SPC and putting
control limits on your charts
don’t lose sight of the utility
and accessibility of the ‘Plain
Ole Run Chart’ (PORC)

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514



Top table exclusive

The top table at the feast
always used to get the best
food. Are SPC and Run
Charts seen as rich fare only
for the nobs on the top
table? Are they routinely
used in the front-line?

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514



New hammer syndro

To someone with a new
hammer everything looks
like a nail! Not everything

Is appropriate for SPC or
a Run Chart

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514



Measure it and something
will happen. More about
Cargo Cults here:
hitps://en.wikipedia.org/wiki/
Cargo cult
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Cargo cults — an example anaamas
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Where's Wally?

Just how many charts can you
cram onto an A4 page? If you
cannot even read the legend
without a magnifying glass
then what is the point”? How do
you identify the chart(s) that
iIndicate significant change in
that crowd?
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NHS
How many angels on the head of thigsmusms
SPC pin?

Watch the newly minted
SPC experts start to argue
about how many points
constitute a shift, a trend, a
run — how many points to
calculate control limits,
sampling etc

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514
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Data Count

’ #plotthedots

collaboration respect innovation courage compassion

https://improvement.nhs.uk/documents/2748/NHS_MAKING_DATA COUNT_FINAL.pdf
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ACT Academy g

* Case for change
*Mind-set changes
* Aligning improvement
Demand and andvison
capacity
» Understanding
demand, capacity,
activity and backlogs
* Understanding flow
*Why do we get queues?
*How do we balance
demand and capacity?

. Measurement for
Process mapping ¥ " improvement
*What is a process map? Qual Ity, Seerce « The perils of RAG ratings

eIdentifying sources of waste
*Current and future state mapping I m p roveme nt * Understanding variation

_ » Defining your aim
Facilitating a mapping event a n d Redes I g n «Driver diagrams
* Run charts/SPC charts
e Investment for improvement

_Creativity in Sustainability of

improvement improvement
»Mental vall - * Sustainabil
SCroative .;Zf“q\,es to Engaging and Frle]

explore problems un erstanding . F‘fm"“ a;;)ffleqing
e _  Aophng NS
* Harvesting ideas »Stakeholder identification SIS el
o Testing new ideas and communication
. 1 *Engaging clinicians
https://improvement.nhs.uk/d e
*Human dimensions of

change

ocuments/1241/QSIR-A5- g it s
4pp.pdf
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Poll 3

Which statement best describes how you feel about

your performance report:

* | am confident that my report supports effective
decision making

* | am concerned that my report may not focus
discussion on the most important issues

* | need time to reflect on today’s session

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514
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Poll 4

Please rank the following in order of priority — which of these
will be most helpful?

* Test a different approach to regulation

* Implement a regional train the trainer programme

e Establish regional networks

* Facilitate mechanisms to share learning

* Providing analytical products to aid decision making

KudrnalL, et al. BMJ Qual Saf 2022;0:1-9. doi: 10.1136/bmjgs-2021-013514



Improvement
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