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Time-Space Analysis for HIV Surveillance
User Guide for CDC-Developed SAS Program

Overview
A time-space cluster occurs when the number of diagnoses of HIV infection in a particular geographic area is elevated above levels expected given previous patterns. Time-space clusters may reflect one or more transmission clusters that have not yet been identified through molecular data or other approaches. Systematic detection of time-space clusters in near real time can identify increases in HIV diagnoses that potentially merit further investigation and help state and local health departments prioritize and target HIV prevention efforts for maximal public health impact. For more information about time-space analysis, see the revised guidance document “Detecting and Responding to HIV Transmission Clusters”.
CDC has developed a SAS program that jurisdictions can use with the eHARS person-based dataset to conduct time-space analysis at the local level. The program performs the following, for each geographic area of interest:
· Determines the number of diagnoses in the past 12 months (e.g. Jan–Dec 2017)
· Compares this with the average number of diagnoses in the previous 3 12-month periods (e.g. Jan–Dec 2014, Jan–Dec 2015, Jan–Dec 2016)
· Generates an alert if the number of diagnoses in the past 12 months exceeds the average number in the previous 3 12-month periods by:
· At least 2 standard deviations AND
· More than 2 diagnoses
Geographic areas of interest are as follows:
· Jurisdiction (i.e., total)
· County
· Regional (optional, requires user interaction with SAS code to define regions)
The step-by-step instructions in this document detail how to:
· Set up the program initially,
· Set up analysis parameters, including dataset locations, and
· [bookmark: RTF32313030393a206865616469]Run the analysis and view the output.

Setting Up the SAS Program
Once the zipped file of the Time Space Alert program is downloaded from the SharePoint site, right click on the zipped folder and select “Extract All” to extract the files. Note that you may download the zip file to any location you choose on your local drive. For this example, we will assume it was downloaded to a folder called Time-Space Analysis. To set up the time-space analysis program, do the following:
· In Windows Explorer, locate the Time Space Alert SAS program in the Time-Space Analysis folder.
· Select a permanent folder in which to save the program. This should be a secure location that is easily accessible by the individuals who will be running the monthly analysis.
3. Once you have identified a permanent folder, right click on the program file and select “Copy.” 
4. Open the permanent destination folder for the program. Right click inside the folder window and select “Paste.” The program is now saved in a permanent folder.
· The example location in this user guide is “This PC > Documents > Time-Space”. The location of the folder where your copy of the time-space analysis program is stored may be different.
Defining SAS Program Parameters for Time-Space Analyses
The Time Space Alert SAS program begins with an interactive section in which the user must enter several program parameters, such as jurisdiction-specific parameters and analysis-specific parameters. Jurisdiction-specific parameters may just need to be established upon initial use, and include the following: 
· Specifying the filepaths for the location of the eHARS person-based datasets and time-space analysis output files,
· Entering the two-letter abbreviation for your jurisdiction (or full city name for separately-funded city jurisdictions), and 
· Defining region variables for any regional analyses (optional). 
Analysis-specific parameters will need to be updated with each new analysis, and include specifying month and year cutoffs for analyses, and if applicable, specifying the name of the eHARS person-based dataset if it has been renamed. The Time Space Alert SAS program uses the %let method of setting macro variables for several parameters. Basic instructions for completing these macro variables and specifying filepath locations are included in the SAS program and described here in more detail below.
5. Open the program in SAS v9.4. To do this, you can either (1) double click on the program icon, or (2) double-click on the SAS v9.4 icon, then go to “File” and “Open Program” and navigate to the permanent folder that you saved the file in, then click “Open”.
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6. Define the macro variable for the filepath where your eHARS person-based dataset is stored. In line 17 of the program, below “%let ehars_data_folder =”, enter the filepath for the permanent folder that contains the eHARS person-based dataset that you have extracted from eHARS. This could be located within the same folder that the time-space analysis SAS program is stored, or it could be a different folder that you have created. 
[image: ] 
Instructions for extracting the eHARS person-based dataset have not been included in this guide. The default filename given to the dataset is “person.” If you chose to rename the dataset, you will need to define the macro variable in line 19 of the program to reflect the new dataset name. For example, if you rename the person-based dataset you extracted from eHARS in May 2018 “person201805”, you will need to update the dataset name in line 19, next to “%let person_data_name =”, from “person” to “person201805.” If you do not rename the dataset, you may skip this step.
[image: ]
7. Define the macro variable for the location of the output files to be stored on your drive. In line 22 of the program, below “%let output_filefolder =”, enter the filepath where you want to store the output analysis results. This could be in the same location where you’ve stored the Time Space Alert program, or a different location.
[image: ]
8. Define the jurisdiction macro variable. In line 24 of the program, next to “%let state_code =”, insert the two-letter abbreviation for your jurisdiction. In the example below, “New York” has been used as the local jurisdiction, and therefore the abbreviation “NY” has been inserted next to the equals sign in the macro variable statement. For separately-funded cities that will be running their own time-space analyses, an additional macro variable has been provided. In line 26 of the program, next to “%let city_name =”, insert the name of the city. For example, if New York City wants to run its own time-space analysis for its jurisdiction, “NEW YORK CITY” should be inserted next to the equals sign in the macro variable statement. If your jurisdiction is not a separately-funded city jurisdiction, make sure to leave the value next to “%let city_name =” blank.
 [image: ]
Note: Make sure the two-letter abbreviation is written using uppercase letters.
Note: For separately-funded city jurisdictions, the city names must be entered exactly as they appear in the program (i.e. correct spelling, uppercase, no extra spaces). Therefore, it is recommended that each separately-funded city jurisdiction copy and paste their city name from the list below to define the city name macro variable:
· NEW YORK CITY
· LOS ANGELES
· SAN FRANCISCO
· PHILADELPHIA
· CHICAGO
· HOUSTON
9. Define the year and month of the eHARS dataset. In line 39 of the program, next to “%let cutoff_YrMon =”, specify the cutoff year and month of diagnoses to be included in the eHARS person dataset. For example, if you extracted the dataset from eHARS in the middle of February 2018, but you are only interested in looking at diagnoses through the end of January 2018, you should enter “201801” as your cutoff date.
[image: ] 
Note: Make sure you specify the cutoff year and month using the YYYYMM format.
Note: The cutoff date specified in the macro variable cannot be a date that is later than the date the eHARS person dataset was extracted.
10. OPTIONAL: Define the counties included in each region in your jurisdiction. If you do not wish to run regional alerts, you may skip this step and leave the macro as is.
Beginning in line 44 of the program, below the statement “%macro define_region;”, specify the county names (or parish, borough, etc.) included in each region in your jurisdiction. In order for the program to run properly, you must do the following:
· Replace the county name placeholders (i.e. ‘COUNTY1 CO.’) with the name of each county exactly as it appears in the program. In order to ensure that the county names are listed correctly, we recommend running the Time Space Alert program the first time without the define_region macro (i.e. do not update the placeholder county names). You may then copy the county names from the output file and use those to replace the placeholder names. The names of the counties are also listed in the SAS program in lines 585–3804. 
· Ensure that each county name falls within the parentheses for each statement in the code and is fully enclosed within quotation marks. 
· Correct: (‘MYCOUNTY CO.’) – county name is within parentheses and is fully enclosed within quotation marks
· Incorrect: () ‘MYCOUNTY CO.’ – county name is not within the parentheses provided in the program statement
· Incorrect: (MYCOUNTY CO.) – county name is missing quotation marks
· Incorrect: (‘MY COUNTY’ CO.) – a portion of the county name (CO.) is not included within the quotation marks
· Separate each county name with a comma. If your regions include more counties than the number of placeholder counties provided, add more counties enclosed in quotation marks within the parentheses and separate each with a comma. 
· If your jurisdiction has more regions to define than the number included in the SAS program, add more regions by copying the lines of code that define a region and inserting the lines into the same section of the program, using the existing code as an example.
· Delete any unused lines of code between line 44 and line 47. Do not delete the final two lines of code (lines 48 and 49 in the example below), “else region = 'Unnamed Region';” or “%mend;”.
 [image: ] 
Note: Do not change any other part of the program statement besides the placeholder county names, or else the macro will not execute properly.
11. Save the program by clicking on the “Save” icon in the toolbar (floppy disk symbol), or go to “File” at the top left of the screen and select “Save” from the dropdown menu.
	[image: ] 
Next time you need to run your local time-space analysis, you can open the same program and will only need to update the analysis-specific cutoff year and month variables as needed, and if applicable, change the person_data_name macro variable (described in Step 6 above) if you have renamed the newly-extracted eHARS person-based dataset.
[bookmark: RTF31343837383a206865616469]Running the SAS Program
To generate the time-space analysis output, do the following:
1. Open the Time Space Alert program in SAS v9.4. To do this, you may either (1) navigate to the Time Space Alert program file folder on your computer and double click on the program name or (2) open up SAS, then navigate to “File” and “Open Program.” Select the Time Space Alert program from the designated file folder in the dropdown menu, then click “Open.” (See Step 4 under “Setting up the SAS Program” above.)
2. If you have renamed the eHARS person-based dataset from the default name “person,” define the person_data_name macro variable with the name of your most recently-extracted eHARS person-based dataset in line 19 of the program. See “Setting up the SAS Program” for more information. 
[image: ]
3. Check to make sure you have assigned appropriate filepath location for the output dataset macro variable (see “Setting up the SAS Program” for more information).
[image: ] 
4. Check to make sure you have defined jurisdiction state and/or city accordingly. 
[image: ]
5. Enter the cutoff year and month for the cutoff_YrMon macro variable.
[image: ]
6. If generating regional alerts, check to make sure the define_region macro has been defined appropriately (see “Setting Up the SAS Program” for more information).
7. To run the program, click “Submit” on the toolbar (running man icon) or from the dropdown menu under “Run” in the header on the screen.
[image: ] 
8. Click on the “Log” window to ensure there are no errors in running the program. If the log shows an error message, check again to ensure that all parameters have been appropriately assigned according to steps #2-5 above.
[image: ] 
After running the program, you can exit SAS v9.4 (go to “File” and select “Exit” from the dropdown menu) and navigate to the folder you designated for storing the analysis results to view the output files in Excel. 
Reviewing the Excel Output Files
Currently, the Time Space Alert program is set up to output the following data points for the entire jurisdiction (i.e. total), each county, and each region (optional) within the jurisdiction in Excel (see the revised guidance document “Detecting and Responding to HIV Transmission Clusters” for more detailed information about time-space analysis methodology):
· Geographic area (total, region, or county)
· Estimated jurisdictional (total), county, and regional populations (as of July 2017)
· Alert (will show as “Y” if the number of diagnoses in the most recent 12-month period is greater than two standard deviations from the three-year baseline; otherwise will be marked as “N”)
· Diagnoses per year for the four most recent 12-month periods
· Three-year baseline average HIV case data
· Three-year standard deviation
Diagnoses for the most recent three months
[image: ]
The Excel output file will have the filename “Time Space Alerts_JURISDICTION NAME_CUTOFF YYYYMM_TODAY’S DATE”, where “JURISDICTION NAME” is the value you specified in the “&state_code.” or “&city_code.” macro variable, “CUTOFF YYYYMM” is the cutoff year and month for diagnoses to be analyzed you specified in the “&cutoff_YrMon.” macro variable, and “TODAY’S DATE” is the date the analysis was run. 
In addition, the Time Space Alert program will create a separate Excel workbook with a line list of cases in counties or regions with alerts. County-level alert cases will appear in the first tab, and regional alert cases will appear in the second tab. Both tabs contain the following variables:
· StateNo
· Vital status (e.g. alive or dead)
· Date of HIV diagnosis (in the format YYYYMMDD)
· Residence at diagnosis (county and state)
· Current residence (county and state)
· Date of address for the current residence (in the format YYYYMMDD)
· Transmission category (e.g. injection drug use, etc.)
· Sex at birth
· Age range
· Race/ethnicity
· Stage zero at diagnosis (“yes” or “no”)
· AIDS status (e.g. AIDS at HIV diagnosis, AIDS within 6 months of diagnosis, AIDS greater than 6 months after diagnosis)
(Note: In the example below, sample data has been provided. These do not represent actual diagnoses or alerts.)
[image: ] 
This Excel spreadsheet will have the filename “Line list_JURISDICTION NAME_CUTOFF YYYYMM_TODAY’S DATE”, where “JURISDICTION NAME” is the value you specified in the “&state_code.” or “&city_code.” macro variable, “CUTOFF YYYYMM” is the cutoff year and month for diagnoses to be analyzed you specified in the “&cutoff_YrMon.” macro variable, and “TODAY’S DATE” is the date the analysis was run.
To view the output files, do the following:
1. Navigate to the designated folder that you defined in the SAS program and double click on either file.
2. The Time Space Alert file will contain four different output worksheets, denoted by the tabs at the bottom as “Overall,” “IDU + MSM-IDU”, “IDU”, and “MSM-IDU”.
· The first tab, “Overall,” refers to time-space alerts generated for all HIV cases in your jurisdiction.
· The second tab, “IDU + MSM-IDU,” refers to alerts generated for cases in which either injection drug use alone or male-to-male sexual contact and injection drug use were reported as the mode of transmission.
· The third tab, “IDU,” refers to alerts generated only for cases in which injection drug use alone was reported as the mode of transmission.
· The fourth tab, “MSM-IDU,” refers to alerts generated only for cases in which both male-to-male sexual contact and injection drug use were reported as the mode of transmission.
3. Click on each tab in the Time Space Alert file to view the output generated for the corresponding transmission category. All worksheets will show the same general format, with columns for geographic area, estimated population, alerts, diagnosis year, three-year baseline average, three-year standard deviation, and diagnoses in the most recent three months, and rows for each county in the state.
Note: If your output shows a county name with a blank value for the estimated population, this indicates a misspelled county for one or more cases in your eHARS dataset. You will have to correct the county names in eHARS and then download a new dataset to re-run the analysis.
4. The Line list file will contain two different worksheets, one showing data for county-level alerts and one showing data for regional alerts. Both tabs include key variables from the eHARS person-based dataset related to the individual’s HIV diagnosis date, residence, and demographic and risk factors. The line lists will include all cases included in the alerts, i.e. diagnoses across all four 12-month analysis periods (most recent 12 months and the 3-year baseline).
5. For each Excel output file, it may be useful to filter some of the information to review it more closely. For example, in the Time Space Alert file, you may be interested in filtering the data to only show counties or regions in which there were alerts, whereas in the Line list file, you may be interested in filtering the data to only show cases that resided in a specific county or region.
To filter data in Excel, click the “Sort & Filter” button in the top right corner of the “Home” banner at the top of the screen. In the drop down menu, select the option for “Filter”. (Alternatively, you can navigate to the “Data” banner, then click the “Filter” button.)
[image: ]
Once the filter option has been selected, arrows will appear across the column headings in the lower right hand corner of each column. Chose the column you want to filter by and click on the arrow icon. A menu of options will appear for sorting and filtering the data. In many cases, the simplest way to filter the data is to make sure that the only box checked for the listed value options is the one with the desired data element. For instance, to search by Alert in the Time Space Alert file, deselect the option for “Select All” by clicking on the box next to it, then check the box next to “Y.” The resulting output will only show rows for which the value under the “Alert” column is “Y.” 
[image: ]     [image: ]
 

Each jurisdiction should develop processes to review results of these analyses and determine if a response is needed, and if so, what type. For more information on considerations for initiating a response based on time-space analysis results, review the technical guidance document, “Detecting and Responding to HIV Transmission Clusters”.
Customer Support and Service
If you have any questions regarding the SAS programs or instructions, contact the DHAP Help Desk at 1-877-659-7725 (toll free), 404-639-6480 (local), or dhapsupport@cdc.gov.


Texas DSHS Specific Steps: 

First steps after a new cluster is found during the monthly time-space program
1) Establish this is a new cluster that is not being investigated by the molecular program by cross referencing the MHS data
2) Determine dates of diagnosis and area of diagnosis are close enough to be relevant
3) Find facts from eHARS and THISIS – facility of diagnosis, relevant risk factors (typically MSM or PWID), date of last healthcare visit, viral suppression status, and other facts at discretion 
4) Determine whether individuals were interviewed by partner services
5) If possible, find partners of those in the initial list
6) Look for similarities – facility of diagnosis, location of transmission, etc.
7) Work with PHFU to get members interviewed or in care for those who have never had interview or who have not been in care for over a year

/* Proposed changes: */
1) Remains the same
2) Remains the same
3) Enter the cluster ID that you come up with that reflects the time and sequence within the year into eHARS
4) Using the Pulling TS Cluster Member Information.sas syntax to gather facts from ehars datafile, then the only (at least one of the only) info that we need from THISIS is DIS notes.
5) Remains the same
6) 
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