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Blood Transfusion Process at Barts Health NHS Trust

Without-BETC process (Mode A) with changes in BETC wards: Mode B (BETC initial implementation) and Mode C (BETC full potentia
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ABSTRACT
At the North West Anglia NHS Faundation Trust, we perform
i {TOE), a semi-i
diagnstic test using ultrasound for high-quality heart
imaging. TOE allows accurate diagnosis of serious heart
problarms to support high-quality clinical decision-making
about treatment pathways. The procedure can be lengthy
and is traditionally perfarmed by a consultant cardiolagist,
who typically has multiple commitmants: This canstrains
patiart access to TOE, laading to waits fram referral to
Lest, delaying treatment decisins.
In this quality impravement project, we imgroved access
by redesigning woekfarce roles. The dinical scieatist, who
hai baen supparting the consultant during TOE cinics,
ook on perlorming the procedure as the main aperatar. We
used the Model for Inpravement la develop this cinical
scientist-led sorvice-delivery madal, and then test and
inernaced canacity and freoueney i TNE

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Consutant cardiolopisl capacity in the English
National Health Service (NHS) is severely con-
straingd, ming Botess I gapnoshie pracedures
such as transoesaphageal echocardiograghy (TOE)
for both inpatients and vutpatients; this has nat
Bean investigated i the lerature.

WHAT THIS STUDY ADDS

= This study demonsirales how a TOE service can
e radesigned for clinical scientist leadership and
achieve results as good as ior better than) under a
consultant cardalegist, imgroving patient access
and liberating censultant cardiclogist time.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY
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DAT:| 6 mins ~18-24 mins
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~ 27-33 mins Data Administration Time
~18-20 days Total Cycle Time

5.5 mins 3 mins 9.5 mins

~ 18 mins Data Administration Time
~ 1 day (usually on the day) Total Cycle Time
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Process maps of administration involved in a patient IVF cycle at ACU. Left: As-Was (original) Condition Right:
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Excel (templates)
- PowerPoint

+ annotation
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Figure 2 Metrics over time. PDSAs 3-5 not shown as not targeting these metrics. BM, balanclng metric; OM, outcome
metric; PM, process metric; PDSA, plan-do-study-act cycle; TOE, transoesophageal echocardiography; TTE, transthoracic
echocardiography.
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*A run chart may be used with any type of data. It is often the starfing point for viewing data over time when little data are available.
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Statistical process control tool
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Some issues:

»  Exce/macros / VBA

* Locked cells & graphs

« Hidden calculation sheet

* mR not screened

» Special Cause rules rather ‘liberal’

» Can exclude points, but not ghost

» Max dataseries length (on front sheet)
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(can ‘hack’: Password: SPC

Sum|
Upd

AlA5

e

f:\;v

LI Y ST | I s s

Statistical process control (SPC) is an analytical technique that plots data over time. It helps us
understand variation and in so doing guides us to take the most appropriate action.

ImR is the only of the MDC
templates that is public

The others are on the
Futures platform (archived);
not as far developed

Getting started

Making data count
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Statistical Process Control (XmR) tool Target [ ] Points for (shift and trend)
significance
Chart title|| chart of average HbA1C in diabetic children Maximum number
Team/unit name Start date 01/01/19 | please select date <= 23th
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Upper/lower process limit R There is a run of points below the mean. functions together. Mare detsils on the instruction
(% epressed as decimals) i i
Pleaze note annotation rotation macro may not wark in earlier

Version

Instructions

Front sheet

FAQ +

o



B C D E F G H | K L
Raw data- setup for SPC chart
Only enter data into yellow cell Distributed e.g. through m
pr—— e —— facilitation of Collaboratives Click here for SPC chart
e mmel/mel Click here for template guidance Elect
Horizontal (X-Axis) Title Month © NHS Elect 2026
DO NOT EDIT BLUE SECTIONS
Date or Occurrence + |Measurement + |Stage |~ |Average « |ISigma + |Upper Control Limit + |Lower Control Limit | 80% of Variation  |Moving Range + |Average Moving Range + |MRUCL -
D1/04/2018 59,32 1|  60.595273| 1689298384 65.66316809 5553737791 £3.12922055 1805528555 5.225361788
D1/05/2019 60.24 1| 60.595273] 16892098364 65.66316809 5557737791 63.17922055 0.918949404 1.905528555| 6.225361788
D1/06/2019 5B.07 1]  60.595273] 1689298364 65.66316809 5557737791 63.17922055 2.175341574 1905528555 6.225361788
0150772019 60.42 1 60.595273 1.689208364 65.66316809 55.527 & B © o] E F B H J K L M il o P =} z] 5
D1/08/2018 62.38 1|  60.595273| 1689298384 65.66316809 55.577 SPC (I-MR) Chart
D1/08/2018 59.31 1|  60.595273| 1689298384 £5.66316809 55.577 m
01/10/2019 60.56 1| 60.595273] 16892098364 65.66316809 55577 Elect
01/11/2019 60.29 1]  60.595273] 1689298364 65.66316809 55,5271
01/12/2019 59.65 1|  60.595273] 1589798384 65.66316809 55521 © NS Flecs 2026
3 I chart of average HbA1C in diabetic children Stage =
01/01/2020 6179 1|  60.595273| 1689298384 65.66316809 55.527 .
D1/02/2020 60.51 1| 60.595273] 16892098364 65.66316809 55.52/ 5
D1/03/2020 6163 1]  60.595273] 1689298364 65.66316809 55.527 7
01/04/2020 62.94 1]  60.595273] 1689298364 65.66316809 55.527 .
01/05/2020 67.94 1|  60.595273| 1689298384 65.66316809 5552710
D1/06/2020 6172 1|  60.595273| 1689298384 £5.66316809 555272
D1/07/2020 59.93 1| 60.595273] 16892098364 65.66316809 55.521"
01/08/2020 61.89 1]  60.595273] 1689298364 65.66316809 55527
01/09/2020 60.97 1]  60.595273] 1689298364 65.66316809 555277
01/10/2020 59,83 1|  e60.595273] 1689208364 65.66316809 55.521" FEEEELE
01/11/2020 63.62 1| 60.595273) 1689298364 65.66316809 5552720 B g 2 1§ &
D1/12/2020 62.69 1| 60.595273] 16892098364 65.66316809 55.521
01/01/2021 61.38 1]  60.595273] 1689298364 65.66316809 55,5242
D1/02/2021 62.94 1|  60.595273| 1689298384 65.66316809 5552725
01/03/2021 60.78 1|  60.595273| 1689298384 65.66316809 55,5270
D1/04/2021 60.26 1| 60.595273] 16892098364 65.66316809 A
01/05/2021 58.81 1]  60.595273] 1689298364 65.66316809 555270 .
01/06/2021 58.04 1] 60.595273| 1689298364 65.66316809 55571, -
D1/07/2021 55.68 1|  60.595273| 1689298384 65.66316809 55,527 ;
D1/08/2021 63.61 1| 60.595273) 1689298364 65.66316809 55,5273
D1/08/2021 59.73 1| 60.595273] 16892098364 65.66316809 55527 /
01/10/2021 57.70 1]  e0.595273] 1689298364 65.66316809 55.524%
Raw Data Setup + - x
42
43 —— M0 Rarge — Aromge Mowing Range - =M UCL
44




=IF([@[Date or Occurrence]]="",NA(),IF(ISNUMBER({SEARCH("Freeze", [@Regime]& ")), IFERROR({LOOKUP(2,1/( (ROW([Regime])<ROW())*(ISERROR(SEARCH({ "Freeze"”,[Regime]&"") ) )*([
IFERROR(SUMPRODUCT( - - ([Regime |=[@Regime] ), --ISNUMBER( [ ProcessMeasurement] ), IFERROR( [Metric],®) ) /SUMPRODUCT( - -([Regime |=[@Regime]) , - -ISNUMBER( [ ProcessMeasurement]),

B C

Raw data - setup for I' SPC chart

Nathan Proudlove
nathan.proudlove@manchester.ac.uk
Based on 8 MHS3 Elect 2026

1
I Only enter data into green cells optional
b NHS

4 Chart Title | chart of average HbALC in diabetic children

5 Vertical (¥-Axis) Title mmal/ mol EI eCt

6 Horizontal (-Axis] Title |Month DO NOT EDIT BLUE SECTIONS
7] Include "Freeze™ in the name of a Regime to freeze and project the mean and limits
8 Type "1% or "TRUE™ in Exclude to exclude a point from the calculations and show it ghosted as an assigned special cause If you are ploting [
9 You can format Col B {e.g to be Comment is just for notes - it does not do anything

10 Date or Occurrence | = |Metric - | SubGroupSize | = |Target | = |Regime |~ |Exclude | - [Comment - |AssignedCause|~ |Process - |Centreline | - [Sigma |~ |SigmaScreensed - |Upper Process Limit | = |Lower Process Limit| = |UPLScreened |- |LPLScreened - |Mean+ 1.5 Sigma
11 01/04/2019 59.32 1 42| 1-Baseline 58.32 61.01 166 1.48 6584 56.07 G544 b6.57 &
12| 01/05/2019 G0.24 1 42| 1-Baseline G0.24 61.01 166 1.48 6584 56.07 G544 b6.57 &
13 | 01/06/2019 58.07 1 42| 1-Baseline 58.07 61.01 165 148 65.94 56.07 G544 56.57 G
14 | 01/07/2019 60.42 1 42| 1-Baseline 60.42 61.01 165 148 65.94 56.07 G544 56.57 G
15 01/08/2019 62.38 1 42| 1-Baseline 62.38 61.01 165 148 65.04 56.07 6544 56.57 [
16 01/00/2019 148 65.94 56.07 6544 56.57 6
13l 01/10/2019 My ve rSion: 1.48 65.94 56.07 65.44 56.57 [
18 | 0171142019 1.48 65.94 56.07 G5.44 56.57 6.
19| 01/12/2019 . . 1.48 65.94 56.07 G5.44 56.57 6.
20 woizmn |’ Can enter numerator & denominator (subgroup size) 148 65.94 56.07 65.44 56.57 6
21 0170242020 148 65.94 56.07 G544 56.57 [
22 | 01/03/2020 148 65.94 56.07 G544 56.57 6;
3| 0170442020 + More Featu res 148 65.94 56.07 65.44 56.57 &
24 | 01/05/2020 148 65.94 56.07 6544 56.57 2
25 0L/ 2020 . 148 65.94 56.07 6544 5B.57 [
26 | 01/07/2020 e screenmR/ moving S — 1.48 65.94 56.07 65.44 56.57 &
27 01/06/2020 F - N 148 65.94 56.07 65.44 56.57 6
28 01/09/2020 . .. ' | 1.48 65.94 56.07 65.44 56.57 [
o wmwam — °  Can Freeze centre line & process limits | . ) L o o o = .
30 017112020 — 148 65.94 56.07 G544 56.57 6;
31 mAzam e Can exclude and ghost points 148 Es.84 S6.07 E5.44 5657 &
32 01/01/2021 148 65.94 56.07 6544 56.57 2
33| 01/02/2021 148 65.94 56.07 6544 56.57 2
34 owazizr  No SC rule flags added, except for mR/ mS 148 B5.94 56.07 65.44 56.57 8
35| 01r04/2021 1.48 65.94 56.07 G544 56.57 6.
36 | 01/05/2021 58.81 1 42| 1-Baseline 58.81 61.01 1.65 1.48 65.94 56.07 G5.44 56.57 6.
37 017062021 58.04 1 42| 1-Baseline 58.04 61.01 166 1.48 6584 56.07 G544 b6.57 &

< > Raw Data Setup [ Main SPC Chart l e il SPC Chart Template Guidance
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I chart of average HbA1C in diabetic children STATISTICAL PROCESS

CONTROL CHARTS

gicharts2: qic() chart ="' A I HEATHAR
Li1] o
5
E AN AN
&0 vV v N
55.5
N 20189 2020 2021 2022

Month

H 4
USIng EXCE/I tOOI I chart of average HbA1C in diabetic children

Denominators = 1 - I chart =

65.7
65
E
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=
E
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57
55 55.5
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| E c | D | E F | 6 H J K [ L | M M 0 P
Mathan Proudlove

REW data - SEtup fﬂr I' Spc Chﬂrt nathan.proudlove@manchester.ac.uk
1 Based on @ NHS Elect 2026
2 Only enter data into green cells opticnal
e- NHS
4 Chart Title | chart of average HRALC in diabetic children
5 Vertical (Y-Axis) Title mmaol S maol E I ECt
6 Horizontal (X-Axis) Title |Month DO NOTEDIT BLUE SECTIONS
7 Include "Freeze™ in the name of a Regime to freeze and project the mean and limits
B8 Type "1 or "TRUE™ in Exclude to exclude a point from the calculations and show it ghosted as an assigned special cause
9 You can format Col B {e.g. to be dates) Comment is just for notes - it does not do anything
10 Date or Occurrence |« |Metric + |SubGroupS3ize | « |Target |~ |Regime - |Exclude |~ |Comment - |AssignedCause - |Process - |CentreLine | - |Sigma | - |SigmaScreened - |Upper Process Limit | ~ |Lower Process Limit| ~ |UPLScreened |-
11 0104720159 12685 214 42| 1-Baseline 59.32 60.31 1.41 1.41 54.55 56.07 54.55
1 01/05/2019 12229 203 42| 1-Baseline 60.24 60.31 1.45 1.45 B4.67 5595 B4.67
13 01/06/2019 12310 212 42| 1-Baseline 5B.07 60.31 142 1.42 64.57 56.05 64.57
14 01/07/2019 14381 238 42| 1-Baseline 60.42 60.31 134 134 64.33 56.29 64.33
15 01/08/2019 £a8R o5 47| 1-Baseline 62.38 60.31 211 2.11 66.65 53.97 66.65
16 01/09/2019 14710 248 42| 1-Baseline 59.31 60.31 131 1.31 64.25 56.37 64.25
17 01/10/,2019 7 ’ 3 60.56 60.31 1.35 1.35 64.37 56.25 64.37
18 01/11/20159 USIng I to take account Of the SUbgroup SIZES 60.29 60.31 1.60 1.60 65.10 55.52 65.10
19 01/12/2019 11572 194 42| 1-Baseline 59.65 60.31 1.49 1.49 64.77 55.85 64.77
20 01/01/2020 13964 226 42| 1-Baseline 61.79 60.31 1.38 1.38 54.44 56.18 54.44
21 017022020 125459 214 42| 1-Baseline 60.51 60.31 141 141 54.55 56.07 54.55
7 017032020 13128 213 42| 1-Baseline 61.63 60.31 142 1.42 54.56 56.06 &4.56
73 010472020 7450 115 42| 1-Baseline 52.94 60.31 1.90 1.90 66.00 5462 66.00
24 01/05/2020 3601 53 42| 1-Baseline 67.94 60.31 2.84 2.84 68.84 51.78 G8.84
25 017062020 11357 184 42| 1-Baseline 61.72 60.31 1.53 153 54.89 55.73 54.89
26 01072020 14444 241 42| 1-Baseline 59.93 60.31 133 133 64.31 56.31 54.31
27 01/08/2020 5756 a3 42| 1-Baseline 61.89 60.31 2.15 2.15 66.75 53.87 66.75
28 01/09/2020 12087 213 42| 1-Baseline 60.97 60.31 142 1.42 64.56 56.06 64.56
29 01/10,2020 15915 266 47| 1-Baseline 59.83 60.31 127 137 64.12 56.50 64.12
30 01/11,2020 12088 130 42| 1-Baseline 63.62 60.31 1.50 1.50 64.81 56.A1 64.81
31 01/12:2020 13542 216 42| 1-Baseline 62.69 60.31 141 1.41 54.53 56.09 64.53
32 010152021 10741 175 42| 1-Baseline 61.38 60.31 1.56 1.56 65.00 56,62 65.00
3 017022021 7616 121 42| 1-Baseline 62.94 60.31 1.88 1.88 65.95 5467 65.95
3 01/03/2021 8996 148 42| 1-Baseline 60.78 60.31 1.70 1.70 55.41 5521 55.41
3 01042021 14704 244 42| 1-Baseline 60.26 60.31 1.32 1.32 54,28 56.34 64.28
36 01/05/2021 10704 182 42| 1-Baseline 58.81 60.31 1.53 153 54.91 5671 54.91
37 01062021 12710 219 42| 1-Baseline 58.04 60.31 1.40 1.40 54.51 56.11 54.51

12




I' chart of average HbA1C in diabetic children MASTERING

STATISTICAL PROCESS
CONTROL CHARTS

IN HEALTHCARE

gicharts2: gic() chart = "‘ip' |

broipa i ':smg R > x
65 ) 64.8

[=14)

55.8
55

2019 2020 2021 2022
Month

I' chart of average HbA1C in diabetic children
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70

Using Excel I' tool with
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0 B5 _—— .
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g
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E
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[ — = = — — P i = P~ =
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—f P ceg5M easurement CentreLine FrozenMean = = FrozenlUJPL =—— = FrozenLPL 13

Target 0  AssignedCause - = = LIPLScreened = = = | PLScreened



If you are plotting DEMAND, then can add the mean +1.5 5

Select chart then funnel symbol
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Select chart then funnel symbaol
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Reflections

A few frontline staff (and Trust/Board analysts) familiar with, or will pick up,

R (or Python) — some scientists...

MASTERING
STATISTICAL PROCESS
CONTROL CHARTS

JACOB ANHOJ

International Journal for

« Mostwon’t go beyond Excel (frontline) or PowerBI (analysts) ? S
. .. . ::::te corten® ’.Ij‘i‘i:';:jkc;::.l‘t:[z;g;rwe;;:xfi;m:ryinvestigz.ltio.nof an
We want to enable (free!) SPC access to support some basic training or self-learning): s mproved individuals chart for quality improvement

Jacob Anhgj, Wayne A Taylor, Mohammed A Mohammed &%

e I (mR),P/P’, Xbar(mS) (andIhelpthem use/use forthem (R): G, CUSUM, funnel chart) intematono ol o Gulty n olth o, i,

|

I’(mS) : one chart to rule them all?

e Accessible in Excel as well as R!

“The purpose is not to have charts. The purpose is to
use the charts... You get no credit for computing the
right number -- only for taking the right action. Without
the follow-through of taking the right action, the
computation of the right number is meaningless.”

Donald Wheeler

https://doi.org/10.1093/intghc/mzag159
Published: 26 September 2026  Article history v

PDF  WESplitView ¢ Cite @ Permissions «% Share v

Abstract
Background

Statistical Process Control (SPC) charts are widely used in healthcare to monitor

“Any good chart should motivate a series of questions
for ultimately taking ACTION!”

“Proper application of SIMPLE tools will solve at least 85%
of the situations that currently need improvement, and
this is the philosophy that should be taught to the
everyday practitioner ... without a lot of jargon (such as
normal distribution nonsense).”

Davis Balestracci 15
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