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Survival curves are frequently used for reporting survival or mortality outcomes of exper-
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imental pharmacological/toxicological studies and of clinical trials. Microsoft Excel is a
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simple and widely used tool for creation of numerous types of graphic presentations how-
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ever it is difﬁcult to create step-wise survival curves in Excel. Considering the familiarity
of clinicians and biomedical scientists with Excel, an algorithm survival curves in Excel
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worksheet (SCEW) has been developed for easy creation of survival curves directly in Excel

Survival curves

worksheets. The algorithm has been integrated in the form of Excel add-in for easy installa-

Microsoft Excel

tion and usage. The program is based on modiﬁcation of frequency data for binary break-up

Algorithm

using the spreadsheet formula functions whereas a macro subroutine automates the cre-

Add-in program

ation of survival curves. The advantages of this program are simple data input, minimal
procedural steps and the creation of survival curves in the familiar conﬁnes of Excel.
© 2006 Elsevier Ireland Ltd. All rights reserved.

1.

Introduction

Microsoft Excel is a highly versatile and perhaps the most
extensively used computer package available to clinicians and
biomedical scientists for a wide range of applications. Excel
has been applied for clinical data management and analysis [1–3] including the data retrieval from remote clinics to
central database hub [4,5]. Brown [6–8] has used Excel platform for developing protocols for biological systems including the electrophysiology of nervous system. The capability
of Excel iteration has also been used to simulate the cardiac action potential to study the properties of ionic currents
and their impact on heart cells [9]. Excel macros have been
applied for searching potential phosphorylation sites in proteins [10] and for identiﬁcation of speciﬁc sites of protein–DNA
interaction [11]. An Excel tool has been used for the validation of housekeeping genes and pair-wise correlations of
differentially expressed target genes [12]. Geeraerd et al. [13]
have developed an Excel add-in for testing different types of
microbial survival models with a direct implication with food
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industry. Excel based tools have simpliﬁed the task complexities pertaining to buffer preparations [14], enzyme kinetics
[15], pharmacokinetics [16,17], polymerase chain reaction [18],
mutation detection [19], paternity testing [20] and microarray
data analysis [21–25]. The above literature clearly supports the
notion that Excel is a convenient and multipurpose tool with
its excellent features of spreadsheet, graphics, database and
statistical computations.
Kaplan Meier survival curves with log rank [26–28] or Cox
regression [29–31] analyses are commonly used for the interpretation of survival, mortality and relapses data. Due to their
inherent clarity and displaying power, curves are preferred
over tables for presenting information on survival, mortality or morbidity [32]. Survival data are best displayed using
a Kaplan Meier survival plot, which is basically a step-wise
line graph starting with the shortest survival time (maximum
survival frequency at the beginning); the subsequent downsteps describe the time course of event(s) among censored
observations [33]. Although Excel offers a wide range of graphical applications including line graph, scatter graph, bar graph
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Table 1 – Conﬁguration of binary data points for each
event (refer to Appendix A for method)
Time

Survival frequency

Original

Conﬁgured

Original

Conﬁgured

t1

t1
t1

f1

f1
f1

tn

tn
tn

fn

fn−1
fn

Where ‘t’ is time and ‘f’ survival frequency; subscripts ‘1’ and ‘n’
represent the ﬁrst and subsequent data entries across the columns.

and pie chart it lacks the facility of survival curves. In the
past, Excel has been used for developing programs for making curves with special features [34–36]. This study reports an
Excel add-in, survival curves in Excel worksheet (SCEW), for
creation of step-wise survival curves directly in Excel worksheet.

2.

Computational methods and theory

The primary step for creating survival curves in Excel worksheet is to convert each survival frequency into two conﬁgured
data points. Earlier we had utilized the same basic idea for
manual creation of survival curves using the real experimental
data [37,38]. Table 1 shows the procedure for data modiﬁcation
for binary break-ups in order to get two data points for each
event. The formula validation feature of spreadsheet is utilized to automate the modiﬁcation of survival and time data
followed by the creation of survival curve using an optimized
macro subroutine. The representative original data input as
well as their corresponding modiﬁed data which is used for
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the creation of survival curves are shown in Fig. 1. For a more
clear understanding of data modiﬁcation, consider an example of time 16 (row 10, Fig. 1(a)), the binary data for time and
survival frequencies will be as follows: time {t10 , t10 : 16, 16},
group 1 {f9 , f10 : 94, 93}, group 2 {f9 , f10 : 70, 60} and group 3
{f9 , f10 : 45, 45} (Fig. 1(b)). The total number of rows therefore
doubled after the data modiﬁcation.
The basic difference between the graphical output using
unmodiﬁed (original data input) or modiﬁed data is shown in
Fig. 2. Although both the curves have been created using the
same original data (Fig. 1(a)) and strictly the same data entry
procedure, Fig. 2(a) shows a simple line graph due to one data
point for each frequency whereas Fig. 2(b) shows a peculiar
survival curve owing to the two data points per entry (created
by SCEW).

3.

Program description

3.1.

Software design

Microsoft Excel platform was used to develop this software due to Excel’s ﬂexibility, universal availability, excellent
graphical support and macro-based automation. Although
the conﬁguration of data for binary break-up (Table 1) can
be performed manually this could rather be a complicated
and tedious job especially for repeated applications. On the
other hand, SCEW utilizes Excel’s worksheet formula function (Appendix A) for instant data conﬁguration. The modiﬁed
data are then used to construct survival curve with the help
of a macro subroutine (Appendix B) and the output is automatically routed to a new Excel worksheet. This automation
renders the entire methodology more convenient, faster and
error-free as compared to manual procedure.

Fig. 1 – Comparative view of original data (as entered by the user) and modiﬁed data (instantly computed by using the
spreadsheet formula function of Excel, Appendix A).
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Fig. 2 – Comparative view of survival curves created by using (a) MS-Excel and (b) Excel equipped with SCEW add-in.

3.2.

Installation of SCEW add-in

Open the Excel program and insert the program CD in drive
(if downloading from CD, else use the appropriate drive). In
the ‘Tool’ menu of Excel workbook, click on ‘Add-Ins’ and
then click on ‘Browse’. Locate your CD drive (or the relevant
path to locate the ﬁle) and double click on ‘SCEW Install’.
The message “Copy SCEW to . . .” will appear, click ‘Yes’; the
appearance of ‘Survival Curve’ on the menu bar indicates the
proper installation of the add-in. Remove the software CD.
For un-installation, follow all the above steps except selecting ‘SCEW Uninstall’ instead of ‘SCEW Install’; the removal of
‘Survival Curve’ from the menu bar will indicate the proper
un-installation of the add-in.

3.3.

Creation of survival curves

For the creation of survival curve, the time increments and
respective survival frequencies are entered in the Excel worksheet as shown in Fig. 3. The top row occupies the name of
groups and considered as ‘header row’. Once the data entry
has been completed, click the ‘Survival Curve’ button in the
menu bar to activate the ‘Input’ window. Select the range of
data including the header row as shown in Fig. 3. Now clicking
the ‘OK’ button creates the survival curve (Fig. 4) that is displayed in a new worksheet. The users can easily modify the
appearance of survival curve according to their own choice for
size, color, drawing, text, font, etc. using the built-in features
of Excel (Fig. 5).

Fig. 4 – Survival curve created by SCEW program using the
data shown in Fig. 3.

4.

Samples of program runs

The clinical scientists usually prefer to enter the summary of
different variables rather than the individual questionnairebased data entry, particularly for small data sets which are
quite often the case of various experimental pharmacological and toxicological studies [37,38]. The SCEW program is
specially designed for such requirements and has been validated for proper functioning. The representative frequencies of time and survival data for different number of groups

Fig. 3 – Excel worksheet showing the methodology of data entry and program execution. After data entry, click ‘Survival
Curve’ on the menu bar to prompt the ‘Input’ window. Select the data range of interest and then click the ‘OK’ button to
create survival curve.
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Fig. 5 – Creation of survival curves by SCEW and their post-editing for user’s deﬁned fonts, shading, line styles, etc. using
the Excel’s features.

were used to testify the software (Fig. 5). The software was
also validated for the successful transfer of survival curves to
other Microsoft Excel worksheets, Microsoft Word document
and Microsoft Power point presentation using the ‘copy/paste’
procedure.
Although some statistical programs such as SPSS can efﬁciently create survival curves the methodology involved may
be complex to inexperienced users. Moreover, the survival
curves created in SPSS tend to be less ﬂexible for sizing and
other modiﬁcations as compared to Excel-based curves. The
former curves also become refractory to further modiﬁcations if transferred to other application programs like MSWord or MS-Power point whereas the survival curves created by SCEW are fully compatible with Windows-based programs. Moreover, Excel-based application programs are userfriendly, easily understood with less mathematical sophistication and operate within the familiar conﬁnes of Excel.
The simplicity of Excel is further evidenced by its preferred
use as a tool for teaching statistics to students [39]. Recently,
Excel has been recognized as a poor man’s program owing
to its excellent multiple features at affordable price [40].
On the other hand, commercial specialist software tend to
be complex, difﬁcult to grasp for inexperienced users, and
expensive.
In conclusion, the algorithm SCEW is able to enhance the
utility of Excel with a novel support to create survival curves
directly in Excel worksheets.

5.

Hardware and software speciﬁcation

A Pentium 4 computer (256 Mb RAM) running under Windows
XP operating system was used. The algorithm was developed using Microsoft Excel’s macro language in Excel 2003
platform. The ﬁles sizes of SCEW-Install and SCEW-Uninstall
are 393 KB (84 KB zip ﬁle) and 17 KB (5 KB zip ﬁle), respectively.

6.

Mode of availability of the program

The software can be obtained from the author by sending
a letter of request or it can be downloaded from the URL,
http://www.cos.ksu.edu.sa/members/haseeb/. If the software
is obtained as a zip ﬁle it should be unzipped before installation.
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Appendix A. Spreadsheet formula for data
modiﬁcation
Time column
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The above code applies for the main subroutine used for the
automation of survival curves. Additional codes were used for
controlling the input box and other formatting features.

Survival frequency column(s)

references
CA2 = IF(A2= “”,“”,A2)
CA3 = CA2
CA4 = IF(A3= “”,“”,A3)
CA5 = CA4
CA6 = IF(A4 = “”,“”,A4)
—continue as above
for
CA7 downwards

CB2 = IF(B2= “”,“”,B2)
CB3 = IF(B2= “”,“”,B2)
CB4 = IF(B2= “”,“”,B2)
CB5 = IF(CB4= “”,“”,IF(B3<>B2,B3,B2))
CB6 = IF(CB5= “”,“”,IF(CB5 =
0,“”,IF(B4 = “”,“”,CB5)))
CB7 = IF(CB6= “”,“”,IF(B4<>B3,B4,B3))
CB8 = IF(CB7= “”,“”,IF(CB7 =
0,“”,IF(B5 = “”,“”,CB7)))
CB9 = IF(CB8= “”,“”,IF(B5<>B4,B5,B4))
CB10 = IF(CB9= “”,“”,IF(CB9 =
0,“”,IF(B6 = “”,“”,CB9)))
—continue as above for the
remaining cells.

The top row of the worksheet is reserved for heading. The
time data are entered in column ‘A’ starting from the cell ‘A2’.
Columns ‘B’ to ‘BZ’ (a capacity of holding 51 groups) are used
for survival data. Column ‘CA’ is used for the modiﬁcation
(binary break-up) of time intervals whereas columns ‘CB’
onwards are used for the modiﬁcation of survival data of
different groups.

Appendix B. Main macro for the creation of
survival curve
Sub scew()
With mydisplaysheet
Charts.Add
ActiveChart.ChartType = xlXYScatterLines
ActiveChart.SetSourceData
Source: = .Range(.Cells(1, 1), .Cells(1, 1)), PlotBy: = xlColumns
u=2
For n = 1 To horizon–1
z = Application.WorksheetFunction.Count(mydisplaysheet1.Range(.Cells(1, n + 1),.Cells (202, n + 1)))
+1
Set r1 = .Range(.Cells(2, 1), .Cells(z, 1))
Set r2 = .Range(.Cells(2, u), .Cells(z, u))
Set r3 = .Range(.Cells(1, u), .Cells(1, u))
ActiveChart.SeriesCollection(n).XValues = r1
ActiveChart.SeriesCollection(n).Values = r2
ActiveChart.SeriesCollection(n).Name = r3
u=u+1
ActiveChart.SeriesCollection.NewSeries
Next n
End With
ActiveChart.Location
Where: = xlLocationAsObject,
Name: = “Survival Curve”
End Sub
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