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Model for Improvement Toolkit

Annotated Run Chart 

HELP SHEET 5

Why would I use this tool?

Analysing data over a period of time makes it easier to assess the impact of imporvement changes. A graphical display of results through a run chart is very useful to show changes in measures across the life cycle of a project. Run charts are useful regardless of how much data you have collected. They are simple to produce and interpret, and they are guided by simple rules. 

Run charts should be set up at the start of an improvement project and updated with new data as the project unfolds. Measurements are taken at frequent points in time and connected with a line. This provides a graphical display of variation across time, and can help a team see if their changes have led to improvement. An annotated run chart (see Figure below) has comments with arrows pointing to times when different ideas for improvement were tested. This helps explain any sudden changes in quality that may have occurred.
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How would I use this tool differently at different stages of the Model for Improvement?
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How do I use this tool?

1. As you gather your data, create a graph where the measure of quality is on the vertical axis and time is on the horizontal axis connect each data point with a line
2. Show your target for improvement by drawing a horizontal line across the graph, labeled ‘target’ 
3. Show the median point of your data by drawing a horizontal line across the graph at the level where half the data points are above, and half are below that line 
4. Annotate the run chart with comments to tell the story of the different improvements the team has tried

Improvement teams can recognize significant changes — hopefully, improvements — by carrying out two simple tests on a run chart (see Figure below): 

1. Are there six or more consecutive points above the median?
2. Are there six consecutive points moving upward or downward?
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If we see evidence of either of these rules in our chart, it indicates that a significant change has occurred within the process. Now, the Improvement Team’s task is to maintain progress and continue to improve. Once a run chart has more than 11 points, consider turning it into a control chart.

What do I need to use this tool?

Materials

Microsoft Excel
Template run chart


Timing

The time taken to set up the charts at the beginning of the project will depend on the number of measures.  However updates will be quick to do thereafter.

Setup
https://www.youtube.com/watch?v=J-PaQymHkhg
OR
https://www.youtube.com/watch?v=os17KYZAnd0













What tips and tricks will be useful in facilitating this tool?
[bookmark: _GoBack]
· Plot data over time
· Track a few key measures over time — this is the single most powerful strategy a team can use
· Try not to aggregate data (e.g., show consecutive individual customer times, rather than the percentage of patients reaching a target over a one-month period) • Display the data as soon as possible after the event

For more information, email CommunityPlanning@aberdeencity.gov.uk
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Digital Excel Template.xls
Run Chart

		Run Chart Template

		Developed by Richard Scoville, PhD. (Modified by Community Planning Aberdeen)
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Improvement takes place over time. Determining if improvement has really happened and if it is lasting requires observing patterns over time. Run charts are graphs of data over time and are a useful tool for assessing the effectiveness of change.

Instructions:
1) Enter the axis label into the cell provided. 

2) Enter the Months into the Month Column.

3) Enter your data values into the Number of Trainees Column.

4) Enter the median value in to the median box

5) Annotate your run chart with key Change/Action labels.



Run Chart

		



Insert Axis Label



Start of Annual  Programme

Centre User 
Meeting

Leafletting

Burst waterpipe 
(repairs) closed centre

New programme 
mailed out

Start of refreshed
Programme

Testing a Change with a Run Chart

1.Plot the baseline.

2. Extend the median -
& begin the test i







Testing a Change with a Run Chart

3. Continue toplot data [ e,
following the change

4. Apply the rules

5. fthere was asignal, [
re-plot with new
median







Run Charts Decision Rules

Signals of an effective change:

« Shift — 6 or more consecutive points above or
below the median

« Trend — 5 or more consecutively increasing or
decreasing points

* Runs — Are there too many or too few for just
common cause variation?

* Astronomical Point — A dramatically different
value






Signals

8 points above median
(ignore point on center
line)

6 points below median






A Run

* Arunis a sequence of consecutive points
which all lie on the same side of the line

* Ignore points exactly on the line!






Counting Runs

Run = series consecutive

309 points above or below the
2 ‘median, ignore points equal to
median
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‘This point is on the
center line - IGNORE







How Many Runs?

* How many runs should we expect if the values
all come from the same unchanged process
with the baseline median?

« If there are fewer runs (or more), we have a
signal that our change has made a difference
in the process.

* Use the table on the following slide to
determine expected number of runs.






Expected Runs Table

Count USEFUL values only - ignore those equal to the median!
#obs | Lower Upper | #obs Lower | Upper
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Run Charts Rules Summary


Signals of non-random patterns:


1. Shift - 6 or more consecutive points either all above 


or all below the median


2. Trend - 5 or more consecutive points all going up or 


all going down.


3. Runs - Too few or too many runs. A run is a series of 


points in a row on one side of the median.


4. Astronomical point - A point obviously different 


from the rest, "everyone agrees." This rule is 


subjective, unlike rules 1-3, which are probability 


based.


1/3/2015 3


See Perla et al. (2010) for further explanation and details
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Expected Runs Table


1/3/2015 2


10 3 9


11 3 10


12 3 11


13 4 11


14 4 12


15 5 12


16 5 13


17 5 13


18 6 14


19 6 15


20 6 16


21 7 16


22 7 17


23 7 17


24 8 18


25 8 18


Total number of 


data points on 


the run chart 


that do not fall 


on the median


Lower limit for 


the number of 


runs (< than this 


number runs is 


'too few')


Upper limit for 


the number of 


runs (> than this 


number runs is 


'too many')


N not on median Lower limit Upper limit


26 9 19


27 10 19


28 10 20


29 10 20


30 11 21


31 11 22


32 11 23


33 12 23


34 12 24


35 12 24


36 13 25


37 13 25


38 14 26


39 14 26


40 15 27


41 15 27


42 16 28


43 16 28


44 17 29


45 17 30


46 17 31


47 18 31


48 18 32


49 19 32


50 19 33


51 20 33


52 20 34


53 21 34


54 21 35


55 22 35


56 22 35


57 23 36


58 23 37


59 24 38


60 24 38


Checking for too many 


or too few runs on a 


run chart. Table is 


based on about a 5% 


risk of failing the run 


test for random 


patterns of data.


Source:  Table 1, Perla et al. (2010), p. 49.
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Microsoft_Excel_97-2003_Worksheet1.xls
Run Chart

		Run Chart Template

		Developed by Richard Scoville, PhD. (Modified by Community Planning Aberdeen)
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Improvement takes place over time. Determining if improvement has really happened and if it is lasting requires observing patterns over time. Run charts are graphs of data over time and are a useful tool for assessing the effectiveness of change.

Instructions:
1) Enter the axis label into the cell provided. 

2) Enter the Months into the Month Column.

3) Enter your data values into the Number of Trainees Column.

4) Enter the median value in to the median box

5) Annotate your run chart with key Change/Action labels.



Run Chart
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Start of Annual  Programme
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Leafletting

Burst waterpipe 
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New programme 
mailed out

Start of refreshed
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Testing a Change with a Run Chart

1.Plot the baseline.

2. Extend the median -
& begin the test i







Testing a Change with a Run Chart

3. Continue toplot data [ e,
following the change

4. Apply the rules
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Run Charts Decision Rules

Signals of an effective change:

« Shift — 6 or more consecutive points above or
below the median

« Trend — 5 or more consecutively increasing or
decreasing points

* Runs — Are there too many or too few for just
common cause variation?

* Astronomical Point — A dramatically different
value
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8 points above median
(ignore point on center
line)

6 points below median






A Run

* Arunis a sequence of consecutive points
which all lie on the same side of the line
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How Many Runs?

* How many runs should we expect if the values
all come from the same unchanged process
with the baseline median?

« If there are fewer runs (or more), we have a
signal that our change has made a difference
in the process.

* Use the table on the following slide to
determine expected number of runs.






Expected Runs Table
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#obs | Lower Upper | #obs Lower | Upper

R A R )
LR T

Ifthere are no 75w w2 o2
signals in the B 6 1 B 12 2
dota howmany B & w4 u B o=
6w % onom

rumswouldwe 33 %% wn | om
expect to see? 22 7 16 a7 13 2
o ow oW ou o

Fioofew,then Sy ¢ % g
asignal that 2 9 17 40 15 26
Change was B0 ow o aow &
/ s ow @ on o=
effective. 10 18 a4 18 3
Bhom w6 ow o






Run Charts Rules Summary


Signals of non-random patterns:


1. Shift - 6 or more consecutive points either all above 


or all below the median


2. Trend - 5 or more consecutive points all going up or 


all going down.


3. Runs - Too few or too many runs. A run is a series of 


points in a row on one side of the median.


4. Astronomical point - A point obviously different 


from the rest, "everyone agrees." This rule is 


subjective, unlike rules 1-3, which are probability 


based.


1/3/2015 3


See Perla et al. (2010) for further explanation and details
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FIGURE - ANNOTATED RUN CHART
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FIGURE 12 | Example of an Annotated Run Chart





