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Introduction

	 Various computer packages are available for sur-
gical data analysis, such as Stata, the R program, and 
Microsoft Excel. However, most of these programs 
require a certain level of computing skills and might not 
be friendly enough for the average surgeon to use. Also, 
some statistical packages are not suitable for datasets 
with large dimensions.1 

	 Python is a high-level programming language 
created in the late 1980s by Guido van Rossum and 
his colleagues in the Netherlands.2 As the program is 
developed under an open-source license, and is cur-
rently administered by the Python Software Founda-
tion, it is free to use, modify and distribute. The python 
interpreter, now version 3.9.0 (October 2020), is free 
to download into most operating systems, including 

Abstract			  Objective:  SURPY is a Python-based package for statistical analysis available on PyPi repository. The 
present study aims to evaluate performance of the SURPY package in providing basic data analysis compared to 
a standard statistical package, Stata v.14 (StataCorp, College Station, TX, USA). 

			  Methods:  Datasets from previously published studies were retrieved for analysis. The data was transferred 
to the .DTA format for analysis using the Stata v.14 program and was imported as a dataframe into the Python 3.0 
environment, to be analysed by the 'soap' (surgical outcome analysis program) package of SURPY 1.1.7. Results 
of the analysis from the 2 programs were compared.

			  Results:  The soap package from the SURPY program was able to import data stored in the Microsoft Excel 
format and calculate basic descriptive statistics. The program correctly performed t-tests and Mann-Whitney U 
tests. Also, the program was able to produce Kaplan-Meier survival curves and perform log-rank tests, which 
gave similar outputs compared to those from the Stata program.

			  Conclusion:  The SURPY program can be used for simple data analysis, which could be useful for surgeons 
who are not familiar with typing commands in commonly used statistical programs. The SURPY program can be 
further developed to incorporate graphic user interface. 
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Windows, Linux and Mac OS.2 The repository hub for 
Python open-source packages is PyPI (https://pypi.org). 
Python has become more popular in recent years among 
data scientists, especially for statistical analysis, natural 
language processing and machine learning.3,4 In the 
health care services, Python packages have been built 
for various purposes, such as medical image analysis, 
machine learning for risk prediction, clinical trial data 
management and bioinformatics.5-8 
	 SURPY is a Python-based program, developed 
by the authors, designed for surgical data analysis and 
ease of use. The program includes packages for data 
description, statistical testing, tests for association, and 
simple survival analysis. Surgical data analysis usually 
includes data summary, analysis for association between 
variables and data displays with graphs and tables. The 
present study aims to compare the results of simple data 
analysis between SURPY and Stata programs.

Figure 1  Components of the soap program in SURPY package version 1.1.7 released April 8, 2021

 

 

Materials and Methods
	 SURPY began as a Python project to provide a 
simple tool for basic statistical analysis in surgery. 
The first version was launched in PyPI on January 
25, 2021. The latest version, SURPY 1.1.7 released 
on April 8, 2021, was used in the present study. The 
'soap' package in the SURPY at that time included 
sub-programs for data description (soaplore(data, 
outcome), parametric and non-parametric tests be-
tween 2 groups (soap_TU(data,outcome,variable)), 
soap_multi_T(data, outcome) [tests of multiple quan-
titative variables between groups defined by a fixed 
binary variable] and soap_T_for_multibinary(data, 
variable) [tests of a fixed quantitative variable between 
groups defined by multiple binary variables], chi-square 
tests of association between 2 categorical variables 
(soap.soap_x_tab(data, variable_a, variable_b)) and 
(soap_x_across(data,outcome)), and Kaplan-Meier 
survival curve estimation (single_kmc(data, status, in-
terval)) as well as comparisons between survival curves 
(compare_kmc(data, factor, status, interval)) (Figure 1). 
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	 Datasets derived from previously published stud-
ies by the authors were used in the present study for 
re-analysis using both the SURPY program version 
1.1.6 and a reference statistical program, Stata version 
14 (StataCorp, College Station, TX, USA). The results 
of this analysis were compared in terms descriptive or 
summary statistics, p-values from t-test and chi square 
tests, and Kaplan-Meier plots. 

Results

	 As all datasets were originally stored in the Mi-
crosoft Excel format, they were converted to the DTA 
file format (filename.dta) by using the StatTransfer ver-
sion 12 program. Accessing the SURPY package can 
be done through downloading from PyPi (https://pypi.
org/project/SURPY/) (Figure 2) and the manual can 
be found on https://github.com/sasurasa/Surgical-Out-
come-Analysis-on-Python/blob/SURPY/SURPY%20
manual%20190321SS.pdf. SURPY correctly displays 
summary statistics for each variable in the dataset. The 

program can also compare mean values of quantita-
tive variables between categories of binary variables 
(Figure 3). 
	 In significance testing of quantitative variables be-
tween 2 groups, either Student’s t test or Mann-Whitney 
U test are commonly used. The soap package on SURPY 
can perform these tests well. All p-values obtained us-
ing the package were similar to those calculated by the 
reference program. In addition, the package can display 
Box-and-Whisker plots for visual comparison between 
groups (Figure 4).
	 When a researcher needs to perform multiple 
comparisons of quantitative data between categories of 
a fixed binary variable, the code 'sp.soap_multi_T(data, 
oc)' returns the same results as when using the Stata 
program. Similarly, performing comparisons of a single 
quantitative variable between categories of multiple 
binary variables could be done with one click using the 
command 'sp.soap_T_for_multibinary'.

Figure 2  The repository page of the SURPY program which can be accessed at https://pypi.org/project/SURPY/
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Figure 3	 Output of the command sp.soaplore(data, 'sex') displaying descriptive statistics; (A) summary of each variable displaying the 
mean, median, minimum, maximum, standard deviation and interquartile range; (B) displaying mean values of quantitative 
variables according to categories of a binary variable (sex in this case) for comparative purposes.

 

  
Figure 4	 Demonstrating (A) the comparison of the means and medians between 2 groups, as well as performing the t-test and Mann 

Whitney U test; (B) Box-and-Whisker plot of a comparison of a quantitative variable between 2 categories, which shows val-
ues of the median (orange lines), the mean (green triangles), interquartile range (box), whiskers, and outliers (circles)
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	 Performing cross tabulation of any 2 binary cate-
gorical variables or chi-square tests for 2 binary variables 
using the code 'sp.soap_x_tab(data, var_a, var_b) gave 
the same p-values as those derived from Stata (Figure 
5). In addition, the soap program correctly calculated 
chi-square tests for all pairs of categorical variables in 
the dataset.  
	 Similar to Stata's sts command, the SURPY pro-
gram can display simple Kaplan-Meier survival curves 
(Figure 6). In addition, the program also correctly returns 
p-values of the log-rank test. However, SURPY has 
not been scripted for comparing differences in survival 
probabilities for 3 or more categories. In addition, it has 
not been scripted for customization of the graphs. 

Discussion

	 The SURPY program is an initiative by the authors 
to develop a clinician-friendly platform for statistical 
analysis of large datasets. These first versions of the 
package were to help clinicians calculate basic summary 
statistics, perform simple statistical or significance tests, 
and to do basic survival analysis with Kaplan-Meier 
estimates and log-rank tests These requirements were 
derived from our experience in teaching data analysis 
for surgical trainees. 

Figure 5 Demonstrating a 2 x 2 table, results of chi-square testing and p-values, and a bar-chart showing percentages

Figure 6	 Showing Kaplan Meier survival curves produced by 
the soap program on SURPY 1.1.7 for: (A) a single 
group; (B) for 2 groups with a log-rank test statistic.
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	 Python is an open-source interpretation language 
that has gained increasing popularity for use in writing 
programs for analyzing large, complex data sets.9 In the 
health sciences, python is employed as a programming 
language for various data-driven uses including large 
longitudinal data mining, deep learning, predictive mod-
elling and high-throughput genomic data analysis.10-12 
	 The SURPY package is aimed towards basic sta-
tistical analysis. Although typical clinical or surgical 
datasets can be managed effectively with various avail-
able statistical packages, we found that many surgeons 
avoided performing data analysis themselves because 
of the perceived difficulty in using these available 
packages. The goal of SURPY is to facilitate basic data 
analysis once a dataset is uploaded and types of vari-
ables in the data are defined. With a couple of clicks, all 
statistical associations of interest within the datasheet 
will be displayed in forms of networking diagrams and 
graphs. 
	 The 'soap' is our pilot release of a more comprehen-
sive toolkit, to demonstrate proof of concept. The pro-
gram returns basic summary statistics across the sheet, 
as well as all statistical associations when categorical 
outcomes of interest are defined. One limitation of the 
current program is that the script does not automati-
cally discriminate between quantitative or categorical 
numerical values. For tests of association, the program 
is scripted to identify a numerical variable with 5 or less 
unique values as a categorical variable. 
	 To provide a comprehensive solution for all surgical 
data analysis, the program requires continuing develop-
ment. Notably, functions for multivariate analysis, cus-
tomized tests of association and a graphic user interface 
need to be provided to enhance the usefulness of the 
program. 

Conclusion

	 In summary, the soap package of the SURPY 
program was developed for surgical data analysis. The 
release of the program and benchmarking against a stan-
dard statistics program have proven its original concept 
that automation of data processing is feasible. 
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