
1 

Evaluation of the CoughWatchSA App as a digital participatory surveillance platform, 
January-July 2021  

 
Abstract 
Background: CoughWatchSA is an online digital participatory surveillance (DPS) platform that 
allows individuals to report symptoms for acute respiratory tract infections (ARI) associated with 
COVID-19, influenza and other respiratory pathogens in South Africa. This DPS will complement 
existing facility-based surveillance for ARI. Syndromic surveillance through DPS platforms has 
been shown to detect early increases and variations over time in ARI incidence. 
Objectives: To evaluate the ability of CoughWatchSA to detect and monitor symptomatic mild 
ARI in South Africa from January to July 2021 by comparing trends of ARI as reported to 
CoughWatchSA with syndromic-based surveillance of ARI.  
Methods: The updated CDC guidelines public health surveillance system evaluation will be used 
to evaluate the following attributes: simplicity, acceptability, stability, timeliness, 
representativeness, data quality and usefulness of CoughWatchSA. Responses will be captured 
onto a Research Electronic Data Capture (REDCap) database and descriptive analysis will be 
performed. Secondary data will also be assessed for completeness. Overall trend data from 
CoughWatchSA will be compared to trend data collected through routine, facility-based ARI 
surveillance. Project findings will assist in identifying areas of concern and improvement of the 
DPS at the national level.  
Dissemination: The final report will be shared with programme managers for evaluation and 
policy update in terms of using DPS for surveillance. The results will also be published and 
presented at conferences.  
 
Background and significance 
Due to the surge in the use of technology to assist with public health response, participatory 
surveillance and digital epidemiology have become innovative tools for improving traditional 
sources of information. The National Institute for Communicable Diseases (NICD) is set to launch 
CoughWatchSA in January 2021 which is an online digital participatory surveillance (DPS) 
platform that allows individuals to register and track symptoms that cover a range of respiratory 
diseases such as influenza, COVID-19 and respiratory syncytial virus (RSV) (1). This platform 
serves as a complimentary tool that supports active facility-based disease surveillance platforms 
and is heavily reliant on South African citizens’ voluntary participation. The DPS is able to detect 
the early stages of an outbreak, to estimate the burden of mild ARI cases, particularly non-
medically attended cases of ARI and to estimate vaccine coverage. Participation in the 
crowdsourced health respiratory platform is open to South African citizens above the age of 18 
years who have access to a smartphone (available as a mobile application) and participants are 
recruited with the use of media campaigns such as radio interviews, television interviews, social 
media posts and media articles (1). CoughWatchSA will be implemented nationally, spanning all 
nine provinces whereas existing facility-based surveillance programmes (the pneumonia and 
influenza-like illness surveillance programmes) in South Africa is limited to five provinces.  
 
This type of platform has been implemented successfully in high-income countries such as the 
United Kingdom, Sweden, Spain, Ireland, the Netherlands, Belgium, Denmark, Italy, Portugal, 
France, Europe, Australia and USA for syndromic surveillance (2–7). One of the major limitations 
of DPS is that at-risk populations are underrepresented such as children, the elderly and individuals 
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with low education status (2,3). Furthermore, other countries that have implemented DPS for 
respiratory diseases have reported challenges in the accuracy of self-reported data, recruiting and 
maintaining participants and developing a nationally representative sample (2–4). Despite the 
above limitations, DPS allows for early detection of increases and variations over time (including 
peak timing) of ARI incidence as reported by users (2–4). Data collected through DPS have shown 
similar trends to those detected using laboratory-based surveillance (8). One of the main 
advantages to DPS is that it is relatively low-cost and is easily scalable (9). 
 
Existing syndromic respiratory illness surveillance programmes coordinated by NICD include 
pneumonia surveillance and influenza-like illness (ILI) surveillance programmes (systematic ILI 
at public health clinics and the Viral Watch programme at private practices). The pneumonia 
surveillance programme is an active, prospective hospital-based sentinel surveillance programme 
for severe respiratory illness (SRI) (10,11). The aim of the surveillance programme is to describe 
the burden and epidemiology of SRI cases at sentinel surveillance sites and determine the relative 
contribution of influenza, RSV and B. pertussis to disease presentation in a high HIV prevalence 
setting (12). The systematic ILI surveillance programme in public sector clinics aims to describe 
the epidemiology of less severe outpatient ILI among adults and children at selected sentinel sites 
that are in the same catchment areas as the pneumonia surveillance programme sites. The Viral 
Watch programme (VW) is an active, prospective sentinel outpatient-based surveillance 
programme and aims to describe the epidemiology of influenza and assess the effectiveness of the 
trivalent seasonal influenza vaccine in South Africa (13). 
 
Problem identification and definition 
Traditional surveillance programmes for respiratory illnesses in most countries are syndromic and 
rely on virological and clinical data captured from hospital or clinic consultations. Furthermore, 
tracking and monitoring of diseases is restricted due to limited testing capacity, disparities in 
accessing medical resources and severity of illness (1). Given the transmission of respiratory 
diseases, real-time and accurate reporting of data is pivotal for timeous public health response, 
especially in the detection of clusters or seasonal increases of influenza.  
 
Justification 
The project will provide important insights into whether DPS, such as CoughWatchSA, can 
support the early detection and management of respiratory disease outbreaks in South Africa by 
enabling citizens to report signs of infection. Furthermore, findings from this project will provide 
recommendations in improving the implementation of DPS. Therefore, the evaluation will assist 
in identifying areas of concern and improvement at the national level.  
 
Project aim and objectives 
The aim of the project is to evaluate the ability of the digital participatory surveillance platform, 
CoughWatchSA, to detect and monitor symptomatic mild ARI in South Africa from January to 
July 2021.  
The objectives of the project are to: 

1. Describe the purpose and operation of the CoughWatchSA implemented in South Africa 
2. Assess surveillance system attributes, including timeliness, stability, simplicity, data 

quality, representativeness and acceptability. 
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3. Describe the usefulness of data collected from the crowdsourced health respiratory 
platform, CoughWatchSA 
 

Methods  
Study design  
A descriptive cross-sectional study will be carried out employing mixed methods of quantitative 
and qualitative analysis   
 
Population  
The study population will include NICD investigators and co-investigators from the partner 
organizations namely the Institute for Scientific Interchange, the Centers for Disease Control and 
Prevention (CDC) Influenza Division and the Barcelona SuperComputing Centre; Mitiga 
Solutions; Pebble Analytics consortium. We will also include the primary end-users who have 
registered for the App to understand challenges from their end (through a questionnaire 
incorporated in the App).  
 
Sampling process  
The sampling process will only be applied to the primary end-users (above 18 years). This will be 
a non-probability sampling approach for users of the App. It will not be limited to users at NICD. 
All the investigators and co investigators will be included.   
 
Data collection and procedures  
A semi-structured questionnaire will be developed for investigators and primary end-users that 
includes Likert scale responses and open ended questions. Interviews will be conducted 
telephonically, questionnaires will also be emailed and shared via an anonymous link for those 
who cannot be reached telephonically. Informed consent form and sheet will be shared in parallel 
with the questionnaire or prior to the interview. A user feedback questionnaire will be incorporated 
into the App towards the end of the evaluation to improve the reach of primary end users. Personal 
identifiers (i.e. names and any revealing identity) will not be collected to ensure confidentiality. 
Data from the CoughWatchSA App will be requested and descriptive analysis will be performed. 
Data quality will be assessed in terms of percentage completeness of variables. CoughWatchSA 
does not collect personal identifiers.  
 
Type of data to be collected  
The surveillance evaluation will be carried out according to the CDC updated guidelines for 
Evaluating Public Health Surveillance Systems  
Table 1: System attributes with conceptual and operational definitions and method of 
analysis  

Attribute  Definition according to the 
CDC guidelines  

Operational definition  

Stability The reliability and availability of 
the surveillance system. 

The ability of the App to accept a high 
volume of users 

Simplicity  Refers to both its structure and 
ease of operation 

The ease of access and operation of the 
App and connectivity 
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Timeliness  Reflects the speed between steps 
in a public health surveillance 
system. 

The time from symptom onset/ 
reporting to confirmation .The time it 
takes for a cluster to be detected after 
symptoms are reported 

Data quality  The completeness and validity of 
the data from the surveillance 
system 

Completeness of data collected by the 
App 

Representativeness  Accurately describe occurrence 
of a health-related event over 
time and its distribution in the 
population by place and person. 

Compare demographic characteristics of 
cases (and trends) identified through 
CoughWatchSA and syndromic-based 
surveillance of ARI  

Acceptability  Reflects the willingness of 
persons and organizations to 
participate in the surveillance 
system. 

The willingness of persons to continue 
using the App. Loss to follow up rates 
will be calculated by taking the number 
of people active on CoughWatchSA 
divided by the number of people first 
registered on the APP in January.  

Usefulness  Review of the objectives of the 
system's effect on policy 
decisions and disease-control 
programs 

Collecting usable data for quickly 
identifying and responding to potential 
respiratory outbreaks (using symptoms) 
including COVID-19 .Its usefulness as 
an addition to the existing platforms 
(detection of clusters) 

Other definitions  
Cluster or outbreak: An occurrence or detection of certain number (according to surveillance 
case definition) of probable or confirmed cases at a specific place and time  
Probable cases: Any person meeting the clinical criteria for a specific respiratory illness with an 
epidemiologic link to a confirmed case.   
Confirmed cases: Any person with laboratory confirmed results for a specific respiratory illness  
 
Data quality control  
Pilot testing of the questionnaires will be conducted before data collection. This will be among the 
users and managers of another digital surveillance app (i.e., NMC) to ensure comparability. To 
test the reliability of the data collected using the questionnaires, individuals who responded will 
be contacted the second time telephonically and interviewed (after taking the self-administered 
questionnaire) and vice versa to assess the responses from the two methods. The principal 
investigator (PI) and collaborators will collect data and additional assistance will be sourced from 
SAFETP trainees. These individuals will be trained and examined for competency in conducting 
interviews. To ensure data control, questionnaires will immediately be checked after completion 
for blank fields and errors. Respondents will be contacted to correct any errors. Data quality checks 
for incorrect date fields will be performed in the databases (REDCap).  
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Description of the partners you will collaborate with on your study 
Collaborative partnerships and roles will be among the following organizations:  
● TEPHINET are the sponsors for the study and will provide support where needed,   
● SAFETP provided support in developing the proposal and will provide further support in 

the implementation of the project.  
● The Centre for Respiratory Disease and Meningitis (CRDM), NICD gave permission to 

evaluate the App and will also provide ongoing input in the project until completion. 
 
Analysis plan  
Data will be captured onto the REDCap database where quality checks can be easily performed. 
REDCap is an online browser-based, metadata-driven electronic data capture software (14, 15). 
Data from REDCap will then be exported and analysed using the statistical software, Stata. 
REDCap creates numeric codes for multiple responses (Likert scales), these will not be further 
manipulated. Open-ended questions will not be coded; these will be narrated. Responses will be 
manually checked after they are captured to ensure that there are no inconsistencies. Validation 
rules will be set on the REDCap database to ensure that incorrect values are not imputed. For the 
system attributes, responses from the Likert scale will be presented using frequencies as well as 
graphic presentation such as bar charts. Descriptive statistics will be performed for the quantitative 
analysis of secondary data from the App using frequencies and percentages.  
 
Plans for Interpretation 
The limitations anticipated in the study include not being able to distribute the survey to all users 
hence generalizability will be limited to the population included in the study. However, the built-
in user feedback questionnaire might minimize the extent of this limitation. The use of online 
platforms to distribute surveys may yield a low response rate. However, we also plan to conduct 
telephonic interviews for those who do not respond after four attempts.  
 
Potential contributions 
The contributions from this project will be the description of the contribution of this App to 
syndromic surveillance of respiratory diseases for timely detection of cases and response in the 
event of the second wave of COVID-19 and any future pandemics. The evaluation will also provide 
recommendations for the improvement of the DPS and provide baseline data for future evaluation 
once the App is implemented nationally.  
 
Plans to report study findings  
Progress reports will be drafted and shared with the sponsors. The final report emanating from this 
evaluation will be written for publication as well as shared with program managers for policy 
evaluation and updates. Analysing of results will be performed at project completion and a report 
will be prepared. Data and progress of the project will be presented to the program managers 
through regular progress meetings. Final results will be presented at internal NICD seminars as 
well as national and international conferences.  
 
Ethical considerations 
The main study has obtained ethical approval to the University of the Witwatersrand Human 
Research Ethics Committee (Clearance number M2008135).  
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Timeline 
 

Title of Project:  
Evaluation of the CoughWatchSASA App as a digital participatory 
surveillance platform, January-July 2021  

Project Lead:  Jessica Yun       
                             

 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 

Objective 1: describe the purpose and operation of the CoughWatch, South Africa 
Development of 
questionnaire and 
database                                                         
Obtaining consent 
from CRDM to use 
their databases                                                         
Cleaning of 
CoughWatch & 
syndromic 
surveillance 
databases once 
obtain permission                                                         

Objective 2: Surveillance system attributes that will be assessed include timeliness, stability, 
simplicity, data quality, representativeness, acceptability.  
Administering 
questionnaires to 
key stakeholders                                                         
Data cleaning & 
analysis of survey 
data                                                          
Objective 3: 
describe the 
usefulness of data 
collected from 
CoughWatchSA                                                         
Report write up and 
review                                                         
                             
Note: You may add as many objectives and/or 
activities as required for your project;                 
Your project's timeline 
should not exceed 7 
months.                          
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Budget 
 
Title of Project:  Evaluation of the CoughWatchSASA App as a 

digital participatory surveillance platform, 
January-July 2021  

Project Lead:  Jessica Yun   
     

BUDGET ITEMS Unit cost 
(USD) 

Quantity Duration 
(in 

months) 

Total 
Cost 

(USD) 
Budget (January, February, and March 2021)     
Fieldwork (Development of 
database)         
Developing database and 
questionnaires  N/A 1 1 month 0 
Obtaining consent from CRDM 
to use their databases N/A 1 1 month  0 
Cleaning of CoughWatch & 
syndromic surveillance 
programmes databases once 
obtain permission 

N/A 1 1 month  0 
Supplies and Equipment         
Office supplies (stationery) 

55 1 3 months 55 
Travel         
Fuel 67 3 3 months 200 
Other/Miscellaneous Cost         
Printing and Copying 

40 1 3 months 40 
Bank Charges 10 3 3 months 30 
Laptop (using personal laptop) N/A 2 3 months 0 
Internet & phone bills 27 3 3 months 80 
Subtotal (Jan-Mar)       405 

 
BUDGET ITEMS Unit cost 

(USD) 
Quantity Duration 

(in 
months) 

Total 
Cost 

(USD) 
Budget (April, May, and June 2021)     
Fieldwork (Data collection) 
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Administering questionnaires to 
key stakeholders 25 1 2 months  55 
Data cleaning & analysis of 
survey data  25 1 1 month  0 
Supplies and Equipment 

        
Office supplies (stationery) 10 1 3 months 10 
Travel 

        
Fuel 67 3 3 months 200 
Other/Miscellaneous Cost         
Bank Charges 10 3 3 months 30 
Laptop (using personal laptop) 

N/A 1 3 months 0 
Internet & phone bills 27 3 3 months 80 
Analysis software 48 1 3 months 96 
Subtotal (Apr-Jun)       471 

 
BUDGET ITEMS Unit cost 

(USD) 
Quantity Duration 

(in 
months) 

Total 
Cost 

(USD) 
Budget (July 2021)     
Fieldwork         
Report write up and review N/A 1 1 month  0 
Supplies and Equipment         
Office supplies (stationery) 0 1 1 month  0 
Travel         
Fuel 

67 1 1 month  67 
Other/Miscellaneous Cost         
Printing and Copying 20 1 1 month  20 
Laptop (using personal laptop) N/A 1 1 month  0 
Internet & phone bills 27 1 1 month  27 
Bank Charges 10 1 1 month  10 
Subtotal (July)       124 

 
Grand TOTAL 1000 USD 

 


