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1. The problem
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Introduction: DST (Daylight saving times) around the world

2nd Sunday 
in March

Last Sunday 
in March

1st Sunday 
in Nov.

Last Sunday 
in Oct.
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SST=
Standard Time

DST=
Daylight-saving 

time SST=
Standard Time
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Example nonmem file
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Combination of various data
• Dosing
• Pharmacokinetic
• Efficacy 

Time since first/last dose
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2. The macro %_dst
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The macro %_dst

• Are datetimes during daylight saving time?

• Factors:
- Country or region
- Year

• Input data:
- Datetime variables (character vs numeric)
- Single or multiple dates to be considered.
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Covered by (standard) 
reference dataset _dst



Page

Standard reference dataset _dst
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Start StartEnd End

_dst
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Parameters of %_dst macro: Input: Multiple regions
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ds =
var =
refds = 
region= 

%_dst dsout = dsx1

ISO8601 datetime
format (character)

Numeric datetime

=2017-03-25T01:25
=2017-03-25T03:25
=2018-03-25T01:25
=2018-03-25T03:25

data1
dt1dtc dt2n

data1
dt1dtc                         dt2n

_dst (default)

Input

StartStart
Region determined from

variable USUBJID

Default reference
dataset _dst is used
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Parameters of %_dst macro: Output, Region from USUBJID
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Derived output
information

ds =
var =
refds = 
region= 

%_dst dsout =
data2
dt1dtc dt2n dsx2

dsx2data2

StartStart

_dst (default)

Output

SST SST

SST
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2. Coding solutions
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1. Generation of reference dataset _dst: Europe vs USA
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2nd Sunday 
in March

Last Sunday 
in March

1st Sunday 
in Nov.

Last Sunday 
in Oct.

First day of March (x1):  x1=mdy(3,1,year);   e.g. 01/03/2018
Increment for 2nd Sunday (y1): y1=(weekday(x1) ne 1) +1;Sunday is weekday 1!
Date->Datetime + Formatting:  z1=put(86400*intnx("week",x1,y1)+7200,E8601DT.);
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2. Determine variables and variables types in input dataset

• Select data set (DS) (with &LIBNAME and &MEMNAME.)
• Select variables (VAR) under investigation
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_vcolumn

• Determine variables and corresponding variables types

data _vcolumn;
set sashelp.vcolumn(where=(upcase(libname)="%upcase(&LIBNAME.)"  
and upcase(memname)="%upcase(&MEMNAME.)" and upcase(name) in 

%f_list(list=%upcase(&VAR.),quotes=Y))));
keep libname memname name type;

run;
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2. Determine variables and variables types in input dataset

• Select data set (DS) (with &LIBNAME and &MEMNAME.)
• Select variables (VAR) under investigation
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_VARS=dt1dtc dt2n,    _VARTYPES=char num

Local macro variables:
_vars and _vartypes

• Generate list of variables and variable types
proc sql noprint;

select name, type
into : _vars  separated by " ",

: _vartypes separated by " "
from _vcolumn;

quit;
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3. Determine reference year + region for each variable and record.

• Determine the reference year for all datetime variables and each record

Character variable:   _yearref1=input(substr(dt1dtc,1,4),best.);
Numeric variable _yearref2=year(datepart(dt2n));

• Determine the region (i.e. the algorithm for deriving start and end of daylight saving time)

- Provide region centrally

- Derive the region from e.g. the subject id
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data2  ð _refdate01
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4. Determine reference year for each variable and record.

• Merge the reference data set (_dst) iteratively by reference year to retrieve the dst time for each record.
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Loop through the different variables to check for DST
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4. Determine reference year for each variable and record.

• Merge the reference data set (_dst) iteratively by reference year to retrieve the dst time for each record.
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Use proc sql iteratively to add start and end times for each variable
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4. Determine reference year for each variable and record.

• Merge the reference data set (_dst) iteratively by reference year to retrieve the dst time for each record.

17

Map input data (_refdate0&_cnt) and reference data (_dst) by year

Usually 
_dst



Page

4. Determine reference year for each variable and record.

• Merge the reference data set (_dst) iteratively by reference year to retrieve the dst time for each record.
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Generate a pair of start+end variables for each region 
(&_nobs1=Number of regions)
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5. Comparison and output generation

ISO8601 dates are used for date comparison (alphabetic ordering).
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dsx1data1

dsx2data2

SST SST
SST
SST

SSTSST

SST

SST
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4. Points to consider
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Other issues

• Additional or unknown regions

- Example Arizona

- Problematic if there are different daylight saving times in one country

• Post-processing

- Use *_DSTN variable to adjust time differences between two timepoints.

• Use of different reference dataset required variable “region0“ in the input data file

• Changes of DST over time
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