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How can | create a Bland-Altman plot in Excel?

To create a Bland-Altman plot in Excel, first gather the data for two variables that you want to
compare. Then, calculate the difference between the two variables for each data point. Next, plot
the differences on the y-axis and the average of the two variables on the x-axis. Finally, add a
horizontal line at the mean difference and two lines at 1.96 standard deviations above and below
the mean difference. This will create a Bland-Altman plot, which visually displays the agreement or
disagreement between two variables.

Create a Bland-Altman Plot in Excel

A is used to visualize the differences in measurements
between two different instruments or two different
measurement techniques.

It's useful for determining how similar two instruments
or techniques are at measuring the same construct.

This tutorial provides a step-by-step example of how to
create a Bland-Altman plot in Excel.

Step 1: Create the Data

Suppose a biologist uses two different instruments (A
and B) to measure the weight of the same set of 20
different frogs, in grams.

The weight of the frogs, as measured by each
iInstrument, is shown below:
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A B c D E F G

1 A B
2 5 4
3 s 4
4 s 5
5 6 5
6 6 5
77 7
8 7 8
9 7 6
10 8 9
1 8 7
2 9 7
13 10 1
14 11 13
15 13 13
16 14 12
17 14 13
18 15 14
19 18 19
20 22 19
21 25 24
22

23

24

25

Step 2: Calculate the Difference in Measurements

Next, we'll use the following formulas to calculate the
average measurement and the difference In
measurements for each frog:
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A B C D E F G
1| A B Average Difference
2 | 5 4 =AVERAGE(A2:B2) =A2-B2
3 | 5 4
4 s 5
5 | 6 5
6 | 6 5
7 | 7 7
8 7 8
9 7 6
10 | 8 9
1 8 7
12 | 9 7
13 10 11
14 11 13
15 13 13
16 14 12
17 14 13
18 15 14
19 18 19
20 22 19
21 | 25 24
22 |
23|
24

We can then copy and paste this formula down to every
cell in the two columns:
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A B C ‘ D ‘ E ‘ F ‘ G

1 | A B Average Difference
2 | 5 4 4.5 1
3, 5 4 4.5 1
4 5 5 5 0
5, 6 5 5.5 1
6 | 6 5 5.5 1
77 7 7 0
8 | 7 8 7.5 -1
9| 7 6 6.5 1
10 | 8 9 8.5 -1
11 8 7 7.5 1
12| 9 7 8 2
13 10 11 105 -1
14 11 13 12 -2
15 13 13 13 0
16 14 12 13 2
17 14 13 13.5 1
18 15 14 145 1
19 18 19 18.5 -1
20 22 19 20.5 3
21 | 25 24 245 1
22

23 |

24

Step 3: Calculate the Average Difference & Confidence Interval

Next, we can use the following formulas to calculate the
average difference between the two instruments along
with the upper and lower 95% confidence interval limits
for the average difference:
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A B C D
1 A B Average Difference
2 5 4 4.5 1
3 5 4 4.5 1
4 5 5 5 0
5 6 5 55 1
6 6 5 5.5 1
7 7 7 7 0
8 7 8 7.5 -1
9 7 6 6.5 1
10 8 9 8.5 -1
11 8 7 7.5 1
12 9 7 8 2
13 10 11 10.5 -1
14 11 13 12 -2
15 13 13 13 0
16 14 12 13 2
17 14 13 13.5 1
18 15 14 145 1
19 18 19 18.5 -1
20 22 19 205 3
21 25 24 245 1
22 Avg. Diff 0.5
23 Lower -1.921
24 Upper 2.921
25

=AVERAGE(D2:D21)
=D22-1.96*STDEV.S(D2:D21)
=D22+1.96*STDEV.S(D2:D21)

The average difference turns out to be 0.5 and the 95%

confidence interval for the average difference is .

Step 4: Create the Bland-Altman Plot
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A B C D E F
1 A B Average Difference
2 5 4 4.5 1
3 5 4 4.5 1
4 5 5 5 0
5 6 5 5.5 1
6 6 5 5.5 1
7 7 7 7 0
8 7 8 7.5 -1
9 7 6 6.5 1
10 8 9 8.5 -1
11 8 7 7.5 1
12 9 7 8 2
13 10 11 10.5 -1
14 11 13 12 -2
15 13 13 13 0
16 14 12 13 2
17 14 13 13.5 1
18 15 14 14.5 1
19 18 19 18.5 -1
20 22 19 20.5 3
21 25 24 24.5 1
22 Avg. Diff 0.5
23 | Lower -1.921
24 | Upper 2.921
25

Along the top ribbon, click Insert and then click the first
chart in the Insert Scatter (X, Y) or Bubble Chart group
within the Charts group. The following scatterplot will
automatically appear:
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Chart Title

2 L] L ]
1 oo 00 oo ®
0 L L
0 5 10 15 20 25 30
1 { ] ® ®
2 e

The x-axis shows the average measurement of the
instruments and the y-axis shows the difference
between the measurements from the two instruments.

To add a horizontal line that represents the average
difference in measurements, we need to create a data
series that shows the minimum and maximum values
along the x-axis (0 and 30) along with values that show
the average difference:
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A B C D B F G
1] A B Average Difference X Y
2 | 5 4 4.5 1 0 0.5
3 | 5 4 4.5 1 30 0.5
4 5 5 5 0
5. 6 5 5.5 1
6 6 5 5.5 1
7 | 7 7 7 0
8 7 8 7.5 1
9 7 6 6.5 1
10 8 9 8.5 1
11 8 7 7.5 1
2 9 7 8 2
13 10 11 10.5 1
14 11 13 12 2
15 13 13 13 0
16 14 12 13 2
17 14 13 13.5 1
18 15 14 14.5 1
19 18 19 18.5 1
20 22 19 20.5 3
21 | 25 24 24.5 1
22 Avg. Diff 0.5
23 | Lower -1.921
24 | Upper 2.921
BYs

Next, right click on the chart and click Select Data. In
the window that appears, click Add under the Legend
Entries (Series) section:
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F G H | J K L M N O P
Y
0 0.5 Select Data Source ? X
30 0.5
Chart data range: =exce|!$C$2:$D$21| E
4
g;ﬂ Switch Row/Column 11
3 Legend Entries (Series) Horizontal (Category) Axis Labels
E Add @ Edit X Remove 7 Eedit
2 Series1 45 .
45
5
1
55
55 v
q
4 ~
Hidden and Empty Cells Cancel
-1 L L g L g
2 L ]
-3

In the new window that appears, fill in the following
information:
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F G H J K L M
X Y
0 0.5
30 0.5
Chart Title
4
Edit Series ? X
3 Series name:
Average Difference 1 = Average Differ...
) Series X values:
=excel! $F$2:$F$3 1 =0, 30
Series Y values:
1 —excell$G§2:5G$3 P -0505
[ ] 1
o Cancel
0 5 T0 15 20
-1 e o L]

Once you click OK, two orange dots will appear on the
chart:
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Chart Title

4
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2 @ @
1 L 3 N N { N @

® [ ]
0 L L L

0 5 10 15 20 25 30 35
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Right click on one of the orange dots and click Format
Data Series...

In the window that appears on the right side of the
screen, click Solid Line:
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= Format Data Series X

Series Options

< RO

-V Line ' Marker

4 Line
No line
®) Solid line

Gradient line

Automatic
Color z ~
Transparency | 0% -
Width 2 pt -
Compound type 4
Dash type R
Cap type Round ~

This will turn the two orange points into a solid orange

line that represents the average difference between the
two instruments:
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Chart Title

3 ®
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1 e o ®
2 ®

Repeat this process for the upper and lower confidence
interval lines.

Feel free to modify the line styles, axes names, and title
of the chart to produce a Bland-Altman plot that looks
aesthetically pleasing:
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Bland-Altman Plot

1 0000 (ON )

Difference Between Measurements

0 5 10 15

Average Measurement
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