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1.0 TITLE 

         Data Extraction SOP for the Botswana HIV Case Based Surveillance  

 

2.0 PURPOSE 

2.1 To define procedures for the extraction of data collected during the implementation of 

the HIV Case-Based Surveillance (CBS) in Botswana.   

 

3.0 SCOPE 

3.1 This standard operating procedure applies to all who have direct involvement in data 

extraction during the implementation of CBS activities. This will include National Data 

Warehouse (NDW) officers, Monitoring & Evaluation (M&E) officers and CBS TWG 

members. 

 

4.0 INTENDED USERS 

National Level Staff 

Ministry of Health and Wellness (MOHW) program officers and technical partners involved in the 

implementation of the HIV CBS activities, including data extraction, will have the following roles 

to play:  

4.1.1 National Datawarehouse (NDW) Administrators and Developers 

This team consists of database administrators and software developers, who are responsible for 

ensuring the extraction of required data elements from NDW into the CBS database. Create a CBS 

dataset for analysis by the data analysis team. Ensure that data is being pushed into the CBS 

database monthly, or per agreed timeline. Collaborate with the analysts and M&E team to 

implement and develop dashboards for data reviews at site and national levels.  

4.1.2 National Datawarehouse M&E Officers 

Consists of M&E officers from both the MOHW and Implementing Partners (IP) who are 

responsible for reviewing CBS data on a monthly basis for: (1) completeness, (2)timeliness, and 
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(3) other relevant data quality issues. Use CBS dataset to produce frequency tables report for data 

completeness and data validity, and provide feedback to sites on data quality gaps. The M&E 

officers will also ensure the timeliness of data submissions both from the HIV healthcare facilities 

and the generation of the CBS dataset. Representativeness or availability of case data (i.e., are all 

health facilities submitting data?) and prioritize follow-up activities for health facilities. These 

activities will not only be limited to CBS requirements, but will be used for other programmes as 

needed. 

4.1.3 Data Analysis Team 

This team consists of the M&E officers, MOHW surveillance officers and IPs data analysis support 

in the form of data analysts, biostatisticians and epidemiologists. They will be responsible for 

guiding the development of the CBS data analysis plan, design of analysis dataset, design and 

provide guidance to NDW administrators on dashboards. This team will prepare and submit 

quarterly and annual CBS reports to the technical working group and to identified stakeholders.  

 

4.1.4 CBS TWG 

CBS TWG is comprised of MOHW and IP program officers who will review and sign off on 

documents and reports prepared by the data analysis team.  

 

 

5.0 PROCEDURES  

5.1 Backup Generation and Transportation 

Backup generation is required for all sites that use the PIMS EMR system. 

• For the PIMS EMR facilities that are connected to the Government Data Network (GDN), data 

collected from these facilities is automatically backed up through the Backup Master to the 

ownCloud server. Data are transmitted on a monthly basis through the ownCloud client software 

installed on PIMS servers to the NDW. 

• Facilities that are not connected to the GDN, the backup from the Backup Master will be 

physically collected monthly by the MOHW IT officers and transported to facilities that are 

connected to the GDN for upload to the ownCloud server. 

• Facilities that do not have an existing EMR system will use a case report form (CRF). The CRF, once 

completed, will be entered to the CBS DHIS2 instance. (See Appendix A and B for the CRF) 
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5.2 Backup Restoration and Data Pulling to NDW 

Facilities that use the Integrated Patient Management System (IPMS), a centralized system that links these 

facilities, will have their data pulled into the NDW daily. For facilities that submit backups to the ownCloud 

server, the NDW administrators pull the data from the backups as they are uploaded to the ownCloud 

server. This process should be completed by the third week of the month. CRF data from the CBS DHIS2 

instance is to be pulled to the NDW monthly.  

5.3 Data Extraction from NDW into the CBS Dataset 

The NDW administrators and software developers are responsible for extraction of data from the NDW 

into the CBS dataset, and for producing reports that will contain details of the counts, including 

disaggregation by facilities, districts, sex age etc., for the entire dataset and merged dataset. Generating 

a report on the deduplication methodology applied, showing the number of records before deduplication 

and the result after deduplication including disaggregation; this will be completed with guidance from the 

analysis team. The following steps will be conducted monthly for backups that were received in the 

previous month, to produce a CBS dataset for the data managers, M&E officers, and data analysts. 

• The data from the data sources are merged at the NDW. This merging process involves appending 

the records from PIMS, IPMS, and the CRF data from the CBS DHIS2 instance, into a single dataset. 

• Merged dataset will then be deduplicated using the omang number (national ID) for records that 

have an omang and a pseudo generated ID number using name, sex, and date of birth for the 

records that do not have an omang number. This method is further explained in the record linkage 

section. 

Deduplicated datasets will be de-identified (remove personal identifying information) at least quarterly 

and data will be used for visualization. 
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Deduplication Steps:  

 

 

Steps:  

1. Generate a system unique identity (SUID) for all records by combining the firstname, surname, 

date of birth (DoB), and gender for all records. 

2. Get valid Omang details where it is available. The Omang number is a unique national ID issued 

to citizens by the government of Botswana. It  is a nine digit  number with the fifth number as  

either 1  or 2,  for males and females, respectively. 

3. Remove any  special character ( #*\%/>< )  that may appear as part of an ID variable. Trim any 

white space. 

4. Get passport numbers for noncitizens, check  if the patient is a citizen and if the value under the 

passport variable is more than seven characters. 

5. If more than seven characters, then step 4 applies, if not then proceed to step 6.  

6. To get a unique identification for records without a valid ID: check the subset data produced from 

steps 1 to 4 that do not have either a valid ID or passport. Look through the dataset if there is any 

matching SUID to any other SUID that has a valid ID or passport. The ID or passport from the 

matching record is used as a valid unique id for the record. 

7. Assign SUID as computed ID number: The remaining dataset without an ID is assigned the 

generated SUID number.  
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6.0 The CBS Dataset 

The CBS analytical data set will be generated from the NDW and will cover all sentinel events that are 

needed for the CBS. These data elements are also provided in the Data Analysis SOPs. Data comes into 

the NDW from HIV healthcare facilities in a variety of ways already described in the Protocols for 

Establishing Case Based Surveillance in Botswana.  Data elements required for CBS are then pushed into 

a staging CBS database within the NDW. This final clean, deduplicated, and deidentified dataset will then 

be extracted into analysis and visualization applications such as DHIS2 or PowerBI with clinical events for 

all patients represented longitudinally. The process for generating this data is as follows: 

1. Unique patient records are pulled from the NDW into a CBS staging database within the NDW. 

2. For each of the unique records, clinical events of interest (HIV CBS sentinel events, which includes 

testing records, appointment records, laboratory records etc.) will be pulled for a record to a 

separate database for each clinical event and also placed in the CBS staging database. 

3. A Surveillance ID will be created for all records, to link them together across all event databases 

in the staging database. 

4. The records are then combined to form a single and final CBS dataset that is ready for analysis. 

5. The final CBS dataset will then be extracted from the staging database to the different analysis 

and visualization applications quarterly.  
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7.0 CBS Database Structure 
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Appendix A: Case Report Form for Newly Diagnosed Persons Living with HIV Infection. 
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Appendix B: Case Report Form for Sentinel Events for a Previously Reported Case 
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