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Abstract. In many fields of statistics, summary tables are used to describe char-
acteristics within a study population and are often used to compare characteristics
of two or more groups. The sumtable command can be used to quickly and easily
produce such summary tables, allowing for different types of data to be summa-
rized within one table. In this article, we provide examples and advice for its
use.

Keywords: st0403, sumtable, summarize, mean, median, standard deviation, in-
terquartile range, percentage, Excel spreadsheet

1 Introduction

The sumtable command provides a simple method of producing summary tables of data
from two or more groups. It builds this summary table within a Stata dataset and allows
different types of summary measures (for example, means and standard deviations [SDs]
and numbers and percentages) within one table. In this sense, it is perhaps more flexible
than other Stata summary programs that are currently available.

The command removes any manual aspect of creating summary tables (for example,
cutting and pasting) and therefore eliminates transposition errors. It also makes creating
a summary table quick and easy, and it is especially useful if data are updated and tables
subsequently need to change. The command creates an Excel spreadsheet that can be
easily manipulated for reports or other documents. Although this command was written
in the context of clinical trials, it would be equally useful in many other contexts.

The four types of data that can be summarized using this command are binary
data; multicategory data; continuous data, where a mean and an SD are required; and
continuous data, where a median and an interquartile range (IQR) are required.

2 The sumtable command

2.1 Description

This command creates summary tables by group—this may be treatment groups in a
clinical trial or cohort groups in an observational study. The type of summary required
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776 Creating summary tables using the sumtable command

for each variable will depend on the data type. Three columns of summary data are
produced for each group: for binary and multicategory data, the first two columns
contain counts and percentages, and for continuous data, the first two columns contain
either means and SDs or medians and IQRs. For all summary types, the third column
for each group contains a count of the number of missing values for each summarized
variable.

Within one table, there may be a requirement to present a combination of different
summary types. For example, in a clinical trial, a table of baseline characteristics may
consist of variables such as age (continuous; means and SDs), gender (binary; counts and
percentages), height (continuous; means and SDs), and smoking status (multicategory;
counts and percentages). The sumtable command enables the user to create such a
table containing all of these variables.

2.2 Syntax

sumtable sumwvar groupvar, vartype (vartype_options) [vartext(tea:t) dpl (#)
dp2(#) first(1) last(l) exportname (fext) ]

where sumuvar is the variable to be summarized and groupvar is a group variable by
which the sumwvar data are summarized. The groupvar variable must be numeric.

2.3 Options

vartype (vartype_options) identifies the summary type. vartype_options may be binary,
contmean, contmed, categorical, or headerrow. vartype() is required; one of the
four summary types (or headerrow) must be specified. See section 2.4 below for
details.

vartext (text) specifies the label to describe the variable that is being summarized.
By default, the label in the summary table will be the variable label assigned to
the variable in the dataset. If the variable has no variable label, the label in the
summary table will be the variable name. For example, there may be a variable called
smoke that the user wishes to label as Smoking status in the summary table. In
this example, if the smoke variable had no variable label assigned, the text in the
summary table would simply be smoke, unless vartext("Smoking status"), for
example, is specified.

dp1(#) specifies the number of decimal places displayed for the first statistic in each
group. For binary and categorical summaries, the first statistic is a count (so
no decimal places are necessary). For contmean and contmed summaries, the first
statistics are the mean and the median, respectively. The default is dp1(0).

dp2 (#) specifies the number of decimal places displayed for the second statistic in each
group. For binary and categorical summaries, the second statistic is a percentage.
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For contmean and contmed summaries, the second statistics are the SD and IQR,
respectively. The default is dp2(1).

first(1) sets up the temporary dataset that all subsequent summaries are appended
to. This option should be specified for the first row of a table (that is, the first
time any sumtable code is run for this summary table). Each time this option is
specified, the temporary dataset is replaced.

last (1) deletes temporary datasets and produces an Excel document of the final sum-
mary table. This option should be specified for the last row of a table (that is, the
last time any sumtable code is run for this summary table).

exportname (text) specifies the name or path name assigned to the Excel summary
dataset that is produced from this command. This option should be used for only
the last row of a table alongside the last(1) option. If this is not specified but
last (1) is, the resultant summary table will be named summarydatasetexcel.xls
and be saved in the user’s current directory.

2.4 Types of summaries (vartype_options)

binary produces two main columns for each group: a count of the number of entries
coded as 1s with the totals in each group (n/N) and the corresponding percent-
ages calculated from the total number of entries excluding missing data. A third
additional column is also created for each group containing missing counts. This
vartype () option should be specified for numeric binary variables coded 0 and 1,
where only the number of 1s is of interest. For example, for the variable has the
participant ever had a stroke, a 1 could indicate a response of yes, and a 0
could indicate a response of no. Therefore, this vartype () option would summarize
(by group) the number, total, and percentage of participants who previously had a
stroke and the number of participants for whom this data item is missing.

categorical produces counts, totals, and corresponding percentages for each category
of the specified variable of interest as well as a missing count for each group. This
vartype () option should be specified for multicategory variables, binary variables
that are not coded 0 and 1, or binary variables where reporting both categories is
of interest. If, for example, New York Heart Association class is coded 1, 2,
3, or 4 for the four classes, this vartype() option would produce counts, totals,
percentages, and missing counts (by group) of each of the four New York Heart
Association classes. This vartype() option can be used to summarize categorical
variables that are coded as strings or as numeric variables. vartype(categorical)
will create multiple summary rows per variable (one for each category), while all
other vartype() options create just one summary row per variable. If any of the
variables summarized in the table are categorical, a column labeled levellab will
be included in the resultant Excel summary table and will be blank for all variables
other than those that are summarized using vartype(categorical). If the cate-
gorical variable to be summarized is a string variable, the categories will be listed
in alphabetical order. If the categorical variable is numeric and labeled in the Stata
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dataset, the categories will be labeled and listed in number order. If the categori-
cal variable is numeric and not labeled in the Stata dataset, the categories will be
labeled as their numeric value.

contmean specifies that continuous variables be summarized by means and SDs (usu-
ally normally distributed variables). For example, the variable height is usually
normally distributed, so this vartype () option could be used to calculate the mean
and SD (by group) of the height of the study population. As with other vartype ()
options, missing counts are also calculated for each group.

contmed specifies that continuous variables be summarized by medians and IQRs (usu-
ally nonnormally distributed or discrete variables). For example, in surgical trials,
the variable operation length is usually skewed, so vartype(contmed) could be
specified to display the median and IQR (by group) of operation length in the study
population. As with other vartype () options, missing counts are also calculated for
each group.

headerrow breaks up a summary table. This vartype() option is not necessary, but
it may be useful to split the final summary table into sections. For example, in a
demography table in a cardiac clinical trial, it may be useful to divide the table
into sections such as baseline characteristics, cardiac history, and drugs
on admission. For vartype(headerrow), there is no variable to be summarized,
so only the group variable should be specified. Section titles can be entered using
the vartext () option. dp1() and dp2() do not apply if this vartype() option is
specified. An example of the code used to specify the top row of the example de-
mography table is sumtable groupvar, vartype(headerrow) vartext("Baseline
characteristics") first(1).

3 Output

After a series of commands that identify the variable to be summarized, the group
variable, and the options about how the summary statistics will be formatted, the result
is an Excel document with a label column, a level label column (if categorical variables
have been summarized), and three columns for each group and overall (as described
in section 2.1). Variables are ordered in the summary table in the order that they are
run in Stata. The first column for the first group in a table is labeled statl_grpi (if
the groups are 1, 2, 3, etc.), the second column is labeled stat2_grpl, and the third is
labeled miss_grpl. These labels are assigned using the group values (not the number of
groups); for example, if there were two groups with group values 3 and 29, the columns
for the second group would be labeled statl_grp29, stat2_grp29, and miss_grp29.

4 Example 1

This example is a step-by-step guide to using the sumtable command. In this example,
we use nlsw88.dta. This dataset contains several variables, including education and
career information for 2,246 individuals.
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We first set the current directory to the directory where the resultant Excel summary
table is to be saved (using the cd command), and then we read the nlsw88.dta into
Stata using the command

. sysuse nlsw88
(NLSW, 1988 extract)

The differences between college graduates and noncollege graduates, in variables
such as marital status, wages, or number of hours worked, may be of interest. In this
dataset, the numeric variable collgrad identifies graduate status and is coded 1 for
college graduates and 0 for noncollege graduates. There are 532 individuals who are
college graduates and 1,714 individuals who are not college graduates.

If the average wage of college graduates versus that of noncollege graduates is of
interest, for example, the first row in the summary table could be added with the
following code:

. sumtable wage collgrad, vartype(contmed) first(1)

This is the simplest code that could be specified for the first line of a table. Here
no labels or decimal place options have been specified, so these would all revert to
default. The first (1) option must be specified here because this is the first line in
the table. This command would create a dataset with one row containing median wage
split by college-graduate status. Because the last(1) option has not been specified,
this code would not create an Excel output dataset, but it would create a temporary
Stata dataset called dummy1234.dta, which would be appended to when the next line of
code identifying the next variable to be summarized is run. The Stata dataset created
from the above code is as follows:

. use dummy1234
(NLSW, 1988 extract)

. list

1. label level levellab statl_~0 stat2_grp0 statl_~1
hourly wage . 6 (4.0, 8.1) 10

stat2_grpl | statl_-1 stat2_all | miss_g~0 | miss_g~1 | miss_all
(6.6, 12.4) 6 | (4.3, 9.6) 0 0 0

In this output, grp0 refers to noncollege graduates, and grpl refers to college grad-
uates, because this is how they are coded in n1lsw88.dta. The label for this variable is
hourly wage because this is the label for this variable in n1sw88.dta. This table shows
that the median wage is higher for college graduates than for noncollege graduates in
this dataset. This table also shows that there are no missing wage data in either group.

The default number of decimal places for statl (the median in this example) is zero.
However, if more detail is desired, this could be displayed to one decimal place instead.
To do this, we could extend the above code to create the output as follows:
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. sysuse nlsw88
(NLSW, 1988 extract)

. sumtable wage collgrad, vartype(contmed) first(1) dp1(1)

. use dummy1234
(NLSW, 1988 extract)

. list

1. label level levellab statl_-~0 stat2_grp0 statl_~1
hourly wage . 5.6 (4.0, 8.1) 9.7

stat2_grpl statl_~1 stat2_all | miss_g~0 | miss_g~1 | miss_all
(6.6, 12.4) 6.3 (4.3, 9.6) 0 0 0

This output shows that the addition of dp1(1) in the code has changed the table to
include one decimal place in the columns labeled stat1.

For clarity, it may be necessary to also include the currency in the label (for example,
a pound or dollar sign). To do this, we could extend the code as follows:

. sysuse nlsw88
(NLSW, 1988 extract)

. sumtable wage collgrad, vartype(contmed) first(1) dp1(1)
> vartext("Hourly wage ($)")

. use dummy1234
(NLSW, 1988 extract)

. list
1. label | level | levellab | statl_-~0 | stat2_grp0 | stati_-~1
Hourly wage ($) 5.6 | (4.0, 8.1) 9.7
stat2_grpl statl_~1 stat2_all | miss_g~0 | miss_g~1 | miss_all
(6.6, 12.4) 6.3 | (4.3, 9.6) 0 0 0

For this example, we may decide that wage is the only variable that we want sum-
marized in this table. In this case, an Excel spreadsheet summarizing just the hourly
wage could be produced as follows:

. sysuse nlsw88

(NLSW, 1988 extract)

. sumtable wage collgrad, vartype(contmed) first(1) dpi(1)
> vartext("Hourly wage ($)") last(1)

label stat1 grp0 stat? grp0 stat1 grp1 stat? grpl stat
Hourly wage (5) 5.6 4.0 81 87 (6.6, 12.4) 6.3

Note: The Excel spreadsheet is incomplete because of size restraints on the page.
Because this is the Excel spreadsheet, the level column has now been dropped.

Additionally, because there are no categorical variables summarized in this table, the
levellab column is empty and is therefore dropped. When the last(1) option is
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specified, the temporary dataset dummy1234.dta is deleted and replaced by the Excel
spreadsheet.

Finally, this Excel spreadsheet is likely to need a name to identify it. The default
name is summarydatasetexcel.xls; however, it could instead be named Wages by
graduate status.xls, for example. This could be done as follows:

. sumtable wage collgrad, vartype(contmed) first(1) dp1(1)
> vartext("Hourly wage ($)") last(1l) exportname("Wages by graduate status")

This code would export the exact same Excel table as above but simply save it with
a different name.

5 Example 2

In this example, we use Stata’s auto.dta and demonstrate how to use several sumtable
commands to create a summary table with multiple variable summaries. Summaries will
be grouped by different car types by using foreign as the group variable. foreign is
a numeric variable coded 0 = Domestic and 1 = Foreign. There are 74 entries in this
dataset, comprising 52 domestic cars and 22 foreign cars.

5.1 The commands

. sysuse auto
(1978 Automobile Data)

. sumtable foreign, vartype(headerrow) vartext("CAR DETAILS") first(1)
. sumtable price foreign, vartype(contmed) dp1(0) dp2(0)

. sumtable weight foreign, vartype(contmean) dp1(0) dp2(0)

. sumtable length foreign, vartype(contmean) dp1(1) dp2(1)

sumtable rep78 foreign, vartype(categorical) vartext("Repairs since 1978")
> dpl(O) dp2(1) last(1) exportname("Details by car groups")

5.2 The summary table

label levellab st 'p1  stat1_all statZ?_all miss_grpl miss_grp1 miss_all

CAR

DETAILS

Price 7 140) 5007 (4195, 6342) 0 0 T

F F L F F L

Weight (lbs.) 5 019 777 0 0 0

Length {in.) k. 879 223 0 0 0

Repairs r r r F F r

since 1978 1 2i 2069 29% 4 1 5
2 "5 869 M16% ! " 5
£ 2 30/69  435% g " @
¢! i 18/69 26.1% 1 g 5

Note: The Excel spreadsheet is incomplete because of size restraints on the page.



782 Creating summary tables using the sumtable command

5.3 Comments

For binary and multicategory variables, counts and percentages are always calculated
after excluding any missing data. We can see in the stati_all column that 69 entries
included a record of the number of repairs since 1978. Therefore, there are five entries
with missing data, as we can see in the miss_all column.

All variables in auto.dta have variable labels assigned and can therefore be ac-
curately labeled in the summary table without having to specify a new label in the
summary table code. However, if a different label is required, the Stata variable label
can be overwritten, as has been demonstrated here; the variable rep78 is labeled Repair
Record 1978 in auto.dta, but this label has been replaced with the new label Repairs
since 1978 in the summary table, as stated in the last line of code. The label in the
Stata dataset remains unchanged.

This Excel summary table is saved in the user’s current directory with the name
Details by car groups.xls, as specified in the last line of code. If the user wishes
to save it in another directory, a path name can be specified with the exportname ()
option.

This table would need some editing before use in a report or an article. Because
different summary types are reported within the same table, one must decide how
the columns will be labeled. For the above example, there are more rows that are
summarized by counts and percentages than any other summary type, so the user
might choose to label the columns as such and change the label text to describe the
summary type for all variables not described by counts and percentages. The changes
in the label-column text could be done manually at this stage or could be written into
the code using the vartext() option. For the final table, the missing counts would
not usually be displayed as part of the table, but these counts could be used to create
footnotes to the table to document missing data. The missing counts are not necessary
in this table because there are no missing data for the continuous variables, and the
amount of missing data for repairs since 1978 is clear from the overall count in each
group and the totals at the top of the table. However, we include a footnote with the
table for illustrative purposes.

Car details Group 0 (n=52) Group 1 (n=22) Overall (n=74)
n % n % n %
Price (median, IQR) 4783 (4184, 6234) 5759 (4499, 7140) 5007 (4195, 6342)
Weight (Ibs.) (mean, SD) 3317 695 2316 433 3019 77
Length (in.) (mean, SD)  196.1 200 168.5 13.7 1879 22.3
Repairs since 1978 *
1 2/48 4.2% 0/21 0.0% 2/69 2.9%
2 8/48 16.7%  0/21 0.0%  8/69 11.6%
3 27/48 56.3% 3/21 14.3%  30/69 43.5%
4 9/48 18.8%  9/21 42.9%  18/69 26.1%
5 2/48 42%  9/21 42.9%  11/69 15.9%

Missing counts: *4 in group 0, 1 in group 1.
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6 Conclusion

sumtable was written to simplify generating summary tables. Although there are al-
ready commands in Stata that summarize data, as well as commands that output sum-
mary tables, to our knowledge, there are currently no commands that have the flexibility
to combine different data types and to output them in a usable table format.

sumtable makes creating summary tables quick and easy. It removes the need to
cut and paste, eliminating transposition errors, and it is especially beneficial when
producing reports and summaries that regularly need updating.
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