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Context – Data Partners, Data Sources, Data Types 

The Boloka Project Data Harmonization Approach 

Lessons Learned – Seven lessons so far about harmonization

Closing Remarks 

Presentation Overview



● This presentation describes the harmonization process, methods, principles and approaches used in The 

Boloka Project to integrate data from different sources as well as lessons learned 

● The rationale is to enable provision of timely information at a level and scale that will improve 

understanding of HIV heterogeneities for a targeted HIV response, improved efficiencies,  and greater 

impact - NSP HIV/TB/STIs 2023-2028

● This includes understanding available data to determine: HIV size estimates, HIV predictors and risk 

heterogeneities, as well as  models, methods and  potential associations of data and precision

● The need to prepare for, and respond to, as well as prevent current and future pandemics and their long-

term devastating direct and indirect impacts is apparent. 

South African National AIDS Council, 2023; Phaswana-Mafuya et al, 2023

Context – Rationale and Relevance



Phaswana-Mafuya et al, 2023

Context – The data for harmonization is being secured from 
data partners as part of Stage 1 of The Boloka Project 



Context:  HIV-related data from 2000s is being secured in 
Disparate Forms, Formats and Structures for Harmonization 

Research 
Data

Programme 
Data

Reporting 
Indicators

Health 
Records

Observational
Data

Experimental
Data

Registers

Auxiliary 
Data

Geospatial
Data

Census
Data



Harmonization Lesson 1: 

You have to map your data and clearly understand how your data 
sources will interact with your data infrastructure. 

There should be enough data storage capacity to avoid lagging and crashing 
of site, overlapping record ID’s, etc., 

There should be data security, safety and control mechanisms in place

Considerations regarding affordability and sustainability needs to be made



We developed The Boloka HIV-related Indicator List - UNAIDS Global 
Monitoring Tool and NDOH Indicator Dataset - Bello et al, 2020



HIV Incidence

HIV Incidence (total) Select Select

HIV Incidence for MSM Select Select

HIV Incidence for TG Select Select

HIV Incidence for FSW Select Select

HIV Incidence for PWID Select Select

HIV Incidence for Prisoners Select Select

HIV Incidence for AGYW Select Select

HIV Incidence by Age 

Group

Select Select

HIV Incidence by Gender Select Select

HIV Prevalence

HIV Prevalence (total)
Select Select

HIV Prevalence for MSM
Select Select

HIV Prevalence for TG
Select Select

HIV Prevalence for FSW
Select Select

HIV Prevalence for PWID
Select Select

HIV Prevalence for Prisoners
Select Select

HIV Prevalence for AGYW
Select Select

HIV Prevalence by Age Group
Select Select

HIV Prevalence by Gender
Select Select

HIV Testing

HIV Testing Rate (total) Select Select

HIV Testing Volume and 

Positivity

Select Select

HIV Testing Rate for MSM Select Select

HIV Testing Rate for TG Select Select

HIV Testing Rate for FSW Select Select

HIV Testing Rate for PWID Select Select

HIV Testing Rate for 

Prisoners

Select Select

HIV Testing Rate by Age 

Group

Select Select

HIV Testing Rate by Gender Select Select

Examples of HIV prevalence, Incidence and Testing Indicators by KPs in 
The Boloka Indicator list









SABSSM survey data – 2002,2005, 2008, 2012, 2017



Harmonization Lesson 2: 

A Data Indicator List needs to be developed to guide data partners in 
providing data on primary and secondary indicators

When developing an indicator list, it is important to have a clear plan 
and objective about the research question you wish to answer . This will 
help to break the harmonization process by themes

We identified relevant data sources, selected indicators (prioritization) and 
variables within indicators for harmonization guided by the master indicator list 
according to the research question we wanted to explore



The details of each data sources were captured in the Boloka Data 
Catalogue (adapted from JHU) – Beyond Zero



Study Info HSRC 

SABSSM 2017 

HSRC SABSSM 

2012 

HSRC SABSSM 

2008 

HSRC SABSSM 

2005 

HSRC SABSSM 

2002 

Year 2017 2012 2008 2005 2002

Eligibility households, 

people of all 

ages living in 

South Africa

Sample Size 66,615

Data Collection 

Method 

interviewer-

administered 

survey using 

digitally using 

electronic 

tablets, dried 

blood spot 

(DBS) samples 

collected for 

biomarker 

testing

interviewer-

administered 

survey using 

digitally using 

electronic 

tablets, dried 

blood spot 

(DBS) samples 

collected for 

biomarker 

testing

interviewer-

administered 

survey using 

digitally using 

electronic 

tablets, dried 

blood spot 

(DBS) samples 

collected for 

biomarker 

testing

interviewer-

administered 

survey using 

digitally using 

electronic 

tablets, dried 

blood spot (DBS) 

samples 

collected for 

biomarker 

testing

interviewer-

administered 

survey using 

digitally using 

electronic 

tablets, dried 

blood spot 

(DBS) samples 

collected for 

biomarker 

testing

The details of each data source were captured in The Boloka Data 
Catalogue (adapted from JHU) – HSRC SABSSM
The details of each data sources were captured in the Boloka Data 
Catalogue (adapted from JHU) – HSRC SABSSM Data



The details of each data source were captured in The Boloka Data 
Catalogue (adapted from JHU) - PHRU studies
The details of each data sources were captured in the Boloka Data 
Catalogue (adapted from JHU) – PHRU Studies



Harmonization Lesson 3:  

A Data Catalogue, an inventory of data sources and 
variables is needed to capture essential details 
about each data source

We reviewed the existing JHU Data Ccatalogue



The Boloka Codebook was developed to describe the variable naming 
system 



• Indicator: Broader category of HIV-related interest areas (e.g. HIV testing, ART)
• Variable: Element of an indicator (e.g. Ever HIV tested)
• Variable name: Specific term for capturing the variable (e.g. ever_hiv_test)
• Question: Phrase posed in the questionnaire/program tool that captures the variable
• Response categories: Possible answer options provided on a questionnaire/program tool
• Dataset: Collection of variables on a specific population (e.g. Sex workers survey, Male clients survey)
• Data source: Group of related datasets (Klerksdorp) 
• Codebook: Reference table for describing the variable naming system
• Data catalogue: Inventory of data sources and variables 
• Harmonisation: The bringing together of different data sources with various data structures
• Data partner: Organisational origin of data (e.g. HSRC, NACOSA)
• Population: Group of individuals for which the data captures (e.g. FSW, MSM)
• Harmonisation Tool: Shared excel sheet designed to support harmonisation process

Operational definitions developed for coding purposes



Harmonization Lesson 4: 

A coding table describing the variable naming 
system and operational definitions is needed to 
guide the harmonization process

This prevents duplicates, errors, contradictions,  
discrepancies, and inconsistencies



Questionnaire Reviews – Assess similar variables that can potentially 
be harmonized under each indicator –PHRU HIV Testing variables



SABSSM Survey 2017 HIV Testing Variables



Information on HIV Status of Clients 

1. Have you had an HIV test before?  Yes  No (*If no, skip to question 7)

2. If yes, when was your last HIV test?  Less than 3 months ago  3 to 6 moths  more than 6 months

Please provide the date of your last test (DDMMYYYY)_________________________

3. If yes, what was your status at your last HIV Test?  Known Positive  Known Negative (*If known Negative, please skip to question 

7)

4. If you are known HIV +ve, are you linked to care?  Yes  No 5. If yes, which clinic? ____

6. If no, please allow our outreach programme to assist you access care (outreach staff member to provide the client with a referral letter 

to the of their preference and document the name of the clinic 

here___________________________________________________________

7.  Would you like to have an HIV test today?  Yes  No If no, what is your reason? _______

8. If yes, proceed to the consent process with the outreach staff member (client to complete consent process and sign the consent form)

Beyond Zero HIV Testing Variables



National Department of Health HIV Testing Variables



Variables 

considered*

SABSSM  2017 (cross-

sectional)

Klerksdorp dataset - PHRU

(cross-sectional) 

Variable matching Harmonization success

1. HIV testing Construct: have you 

previously tested for HIV?

Type of Data: categorical

1 Yes 

2 No 

Construct: Were you tested for 

HIV at the TB clinic?

Type of Data: categorical

1 Yes

2 No

3 I don’t know

● Complete matching of 

construct

● Matching of response 

or data type and 

coding, except missing 

value coding

● Record if 

harmonization was 

successful or not

● Was data pooled 

into one variable? 

2. Sexual history Construct: “How old were you 

when you had sex for the first 

time?”

Type of Data:  continuous 

Missing: are there any?

Construct: “How old were you 

when you first had sex?”

Type of Data: continuous

Missing: are there any? 

● Complete matching of 

construct

● Matching of response 

or data type and 

coding, except missing 

value coding

● Record if 

harmonization was 

successful or not

● Was data pooled 

into one variable? 

After identifying variables, the next step is to match them and merge variables from the different datasets 

into a new variable - merging requires at least one variable in common (Adhikari et al, 2021).

We matched selected variables across categories of indicators in multiple datasets that elicited 

comparable information

Example: Variable Matching for harmonization across datasets



Harmonization Lesson 5: 

The harmonization process can be complex, e.g. 
differences in scales of measurement, variable coding 
schemes, and definitions of concepts. 

Metadata quality is VERY important in harmonization 
precision - how the variable for a particular indicator was collected, 
recoding of variables, developing new variable names, and  Deciding which 
variables to merge
. 



Variable names

• Developed by the PACER/JHU team

• When adding a new row to the Harmonization Tool, check the codebook to see if the variable has been previously defined

• If the variable had not been previously defined, create a new variable with the following steps

• Not too long (4 words max)

• Words separated by underscores (_), do not use spaces or –

• Variable name must be lowercase, no capitalization

• Variable names must be kept general, specifics can be mentioned under the “QUESTION (copy exactly)” and “RESPONSE 

CATEGORIES” sections. E.g., if a dataset variable covers ART adherence in the past 3 months, use a variable name such as 

art_adherence, do not use a name such as art_adherence_past_3_months. This way, the variable name can also be used for 

dataset items covering ART adherence for different periods (e.g., past 6 months, year, etc.) 

Variable name lengths

• The variable name should be kept short and easy to read (not more xxx characters)

Open text fields - case by case 

• Open-ended questions should be excluded from the harmonisation tool

• Researchers/students can use the open-ended questions if needed

A Boloka Data Harmonization Tool was created to support the 
harmonization process



An extract of The Boloka Data Harmonization Tool



Harmonization Lesson 6: 

A standard operating procedure containing processes for 
creation and definitions of harmonized variables is 
needed to serve as a reference point

In case errors occur or are identified by users at a later 
time, all data conversions should be reversible.



Harmonization Lesson 7:

It is important to establish an institutional mechanism for managing 
data harmonization 

For The Boloka Project we worked through the UJ Information and 
Communication Services (ICS), who secured a REDCap license from the 
REDCap consortium. The license grants UJ permission to utilize the 
REDCap software, along with access to the consortium's support tools 
and resources.  Currently, ICS is in the process of implementing the 
REDCap system in compliance with ICS security standards and adhering 
to the best practices recommended for REDCap. 



● There are nuances to be considered in the harmonization of data; Once such hurdles are addressed 
the potential for high-level integrated analysis is formidable. 

● The harmonization of multiple data elements requires manual labor, time, continuous engagement -
you have to

● The Data harmonization Tools are informed by several factors  - types of data, volume of data 
sources, objectives of the study, structure of data, etc.

● A Data processing plan should be in place’ that includes descriptions of how the producer(s) of the 
harmonized data deal with the following:
Differences in study design, differences in measures and scales of measurement, differences in 
operational definitions of concepts, routing of questions, respondents asked), differences in how 
estimates are generated (imputation, weighting, or nonresponse adjustments)nsultations, fevolvement

● It is important to have a diverse trained harmonization team with interdisciplinary skills to design 
and implement the harmonization process

Closing Remarks
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