
      
 

COVID-19 Data Platform - Data Access Application Form 

Please review the Data Access Guidelines and the Data Transfer Agreement before 

completing this form. A complete application should address all of the Review 

Considerations outlined in the Data Access Guidelines. Note that the details of all approved 

applications will be made publicly available on the COVID-19 Data Platform website. 

Complete all sections of this form fully and return to covid19@iddo.org. 

SECTION A: RESEARCHER / RESEARCH TEAM INFORMATION 

Lead Applicant Details 

Title  DR 

First name (given name) DELENE 

Surname (family name) HEUKELMAN 

Gender  FEMALE 

Position at employing 
organisation/ institution 

HONORARY RESEARCH ASSOCIATE 

ORCID ID (https://orcid.org) 
or URL to academic profile 

ORCID:  0000-0001-7244-9075 
 

Email deleneh@dut.ac.za 

Employing Organisation/Institution  
Institution with a remit including health, research or academic pursuit, and with legal status which includes 
the scope to sign the Data Transfer Agreement. 

Institution name Durban University of Technology 

City, Country Durban, South Africa 

Does your institution agree to execute the Data Transfer 
Agreement? (if your application is approved) 

YES 
 

Co-applicants  
ALL individuals accessing the data must be listed. Any additions must be notified to the COVID-19 Data 
Access Committee. Add rows as necessary. 

1. Name   JACOBUS FREDERIK HEUKELMAN 

1. Position / Role in analysis Fellow researcher: Medical Doctor 

1. Organisation/Institution Brackengate Intermediate Care Facility (Covid Hospital) 

2. Name  

2.  Position / Role in analysis  

2. Organisation/Institution  

3. Name  

3.  Position / Role in analysis  

3. Organisation/Institution  

Conflicts of Interest  
List details of any existing or perceived conflicts of interest (financial or non-financial) that exist relating to 
the use of the requested data by the data requestor and/or co-applicants (see ICMJE.org for the definition of 
conflicts of interest) 

 
No conflict of interest 
 
 
 

https://www.iddo.org/document/covid-19-data-access-guidelines
https://www.iddo.org/document/covid-19-data-transfer-agreement
mailto:covid19@iddo.org
https://orcid.org/
http://icmje.org/recommendations/browse/roles-and-responsibilities/author-responsibilities--conflicts-of-interest.html
http://icmje.org/recommendations/browse/roles-and-responsibilities/author-responsibilities--conflicts-of-interest.html


 

SECTION B: RESEARCH PLAN  

 
Title of Proposed Research 
 

Predicting Hospitalization of Covid-19 Patients Using 
Intelligent Wearable Technology with Machine 
Learning 

Is this a re-submission of a previous application to the 
COVID-19 DAC? If yes, provide the submission date of the 
previous application. 

NO 

Summary of Research in Lay Language (suggested ~ 100 words) 
In studies to create prediction models for Covid-19 patients, the clinical characteristics used vary 
greatly in both type and number. Some studies use 13 variables, some 12, some 40. It appears 
that everybody is adding clinical characteristics to gain greater prediction accuracy. It would 
therefore be greatly beneficial to determine, firstly which clinical characteristics are common 
across a few studies and secondly, the smallest number which could yield an acceptable degree 
of prediction accuracy. If these clinical characteristics could furthermore be measured by current 
wearable technology with the associated app on the smartphone, it could reduce the burden on 
medical facilities. Should this be possible for Covid-19 patients, possible future characteristics 
measured by wearable technology could alert wearers to other health conditions requiring 
hospitalization.  

Summary of Research Objectives and Scientific Value (suggested maximum 400 words) 
Much research used machine learning methods to predict different aspects of Covid-19 patients: 
early prediction of level-of-care requirements, accurate mortality risk prediction, intensive care, 
and mortality, and many others. These models were developed using machine learning. 
Many wearable devices already measure or monitor manifold clinical characteristics used in 
these prediction models, such as heart rate, temperature, SpO2, stress, physical activity, and 
others. Since these devices are becoming ubiquitous, it would be greatly beneficial if the wearers 
could use them to identify the need for hospitalization, not only for Covid-19 but general health 
conditions, at an earlier stage than when symptoms become severe and mortality risk is 
increased. 
Machine learning could position wearable technology as early warning systems and could 
contribute towards reducing mortality by early identification of the need for hospitalization and 
reducing the number of unnecessary ER visits by patients who do not need hospitalization, 
should this be possible. 
AIM: 
This study aims to identify the least number of clinical characteristics required to identify the 
highest risk of hospitalization of Covid-19 infected patients and determine which of these could 
be measured by current wearable and smart technology.  
Research Questions:  

• Can wearable technology predict to a reasonable degree of accuracy the need for 
hospitalization in covid-19 infected patients?  

• Which clinical characteristics could improve the accuracy of the prediction? 
Research Objectives: 

• To identify current clinical characteristics used in studies to predict hospitalization 
through a systematic literature review. 

• To reduce the number of clinical characteristics currently used for an improved 
prediction accuracy of hospitalization using Data Science Methods (eg. principal 
component analysis data science method, SVM, RF, LR, Deep Learning or Ensemble 
learning). 

• To compare the reduced set of clinical characteristics to what is currently measurable by 
wearable technology. 

Scientific Value: 



 

Should the current wearable technology be able to predict the need for hospitalization of 
infected patients to a reasonable degree of accuracy, it could greatly reduce the burden on 
medical facilities and prevent patients from waiting too long before seeking hospital admission. 
Should the current technology not be adequate, possible characteristics to add to future 
technologies could be identified. 
 

Primary and Secondary Outcome Measures (suggested maximum 200 words) 
The primary measurement will be the percentage of prediction accuracy attained by the 
different machine learning algorithms compared to the prediction accuracy level attained by 
other prediction studies, which did not use wearable technology, which currently ranges from 
83% upwards. If the accuracy attained could be within the range of 65% to 80% it would be 
regarded as acceptable.  
The second outcome measurement would be the comparison of the minimal required clinical 
characteristics identified, to those currently measured or monitored by wearable technology 
devices. Wearable devices work in conjunction with a smartphone application. The users record 
their profile and some of the characteristics would be recorded by the user, such as known 
comorbidities. These, combined with the measurable characteristics such as heart rate, 
respiratory rate, SpO2, and others would be available for the prediction algorithm.  
Should there be clinical characteristics identified, that significantly influence the accuracy of the 
prediction, which are not available in current wearable technology, this would be a 
recommendation for wearable technology to investigate and further develop these devices. 
 

Proposed Methodology and Statistical Analysis Plan (suggested maximum 400 words) 
The clinical characteristics available in the patient dataset requested in Section C: Data will be 
compared to a list identified from the literature, to create an extensive data set of clinical 
characteristics to be used in this study, including other data such as demographic data.  
Dealing with missing values in the dataset: 
Incomplete datasets are very common, especially when using data from several different 
sources. Depending on the type of data there are different methods that can be used to deal 
with missing values in the dataset. Missing values will be handled during the pre-processing step. 
It is difficult to determine if one method will be superior to another before seeing the data. Here 
are some of the methods that may be employed: 

1. The missing values can be replaced with the mean or median value. This method can 
only be used with continuous numerical variables. The disadvantage is that it doesn’t 
make use of the covariance between different features. 

2. For variables which evolve over time, such as patient vitals, the missing values can be 
replaced with an interpolation of the values before and after the missing value.  

3. For longitudinal variables that are not numerical, the last observation can be used to fill 
in the missing value.  

4. Missing categorical values can be handled by replacing the missing variable with the 
most frequently occurring category, or by creating a new unique category for missing 
values. 

To make use of the correlation between the available features and the missing values, the 
missing values can be predicted using a regression or classification model depending on the type 
of data. Dedicated neural networks can also be used to generate missing values based on the 
remaining dataset. 
Data science methods such as Principal Component Analysis (PCA), Missing Value Ratio, Low 
Variance Filter and Factor Analysis  will be used to reduce dimensionality and identify the most 
significant clinical characteristics for improving the model prediction accuracy and to congregate 
the clinical characteristics that mostly influence the prediction accuracy of hospitalization.  
Machine learning algorithms such as Support Vector Machine (SVM), Random Forest (RF), 
Logistic Regression (LR-L1), Deep learning, and Ensemble learning will be investigated for the 



 

proposed COVID-19 prediction model. A prediction accuracy of between 65% and 80% will be 
aimed for. 
Once the list of most significant clinical characteristics has been identified, these characteristics 
will be compared to the characteristics measured by wearable devices.  
The prediction model will be implemented and validated and recommendations will be made for 
the future development of the devices. 
Since the broader aim is not to use the prediction model  only  for covid-19, but to also extend it 
to other health conditions, further research will be conducted to determine which clinical 
symptoms could form the core set for the early prediction of potentially high health risk 
conditions. 
 

Ethics (suggested maximum 300 words) 

Provide details of any approvals required by your institution to undertake this work, list reference numbers 
of any approvals, or provide clear evidence as to why no approvals are required (e.g. an extract of relevant 
the policy from your institutional ethics review board). 
In addition, please give examples of which ethics guidelines you will be following with respect to delivering 
this project (e.g. you may wish to refer to general guidance such as the CIOMS/WHO International Ethical 
Guidelines for Health-related Research Involving Humans, domain-specific guidance such as the 
FATML Principles for Accountable Algorithms, or guidance specific to public health emergencies such as the 
Nuffield Council on Bioethics Research in Global Health Emergencies: Ethical Issues (as applicable). 

According to Guideline 22:  Use of Data Obtained From The Online Environment And Digital 
Tools In Health-Related Research from the Council for International Organizations of Medical 
Sciences (CIOMS) in collaboration with the World Health Organization (WHO), the researcher is 
obligated “to respect privacy and mitigate risks that could result from combining data from 
multiple sources and their subsequent use and publication”.  Only anonymized patient data will 
be used as input to machine learning algorithms, there can therefore be no risk of violating any 
privacy of the patient data to be used.  There can therefore not be any risk of harm to the 
patients whose data are being used. 
Existing machine learning algorithms, already used by multiple researchers, will be used in 
different combinations to develop a prediction model. In accordance with the  Principles for 
Accountable Algorithms all algorithmic decisions as well as any data driving those decisions will 
be fully explained, the accuracy of the prediction model  and perspectives presented and clearly 
substantiated, and by providing sample data and detailed information, be fully auditable.  The 
research paper to present the results to peers for scrutiny will adhere to strict research 
standards.   
According to the Durban University of Technology Institutional Research Ethics Policy ( DUT-
Research-Ethics-Policy-2020.pdf (azureedge.net)) this study is classified as Ethical Clearance 
Level 1:  “Exempt from Ethics and Biosafety Research Committee Review (straightforward 
research without ethical problems)” 
(Guidelines for Classification of Prospective Research with respect to Research Ethics.pdf 
(azureedge.net)) because according to the guidelines from the policy the research adheres to the 
following: 
Research involving humans may be classified as Ethics Level 1 in the following circumstances, 
among others, “It involves the use of existing collections of data or records that contain only 
non-identifiable data about human beings”. 
There is therefore no need for any ethical clearance to be obtained.  
Should the study in any way contribute to any adverse effects, the contact details of both 
researchers will be available in any publications of the results. 

 

Publication and Dissemination Plan (suggested maximum 300 words) 

Provide details of plans for authorship/acknowledgement of data contributors. 
Provide details of timelines for publication and dissemination of research findings.  
The 1st step in the dissemination of results is presenting a paper at an international conference 
so that peer review of the research results may be obtained promptly. The 2nd step would be to 

https://cioms.ch/wp-content/uploads/2017/01/WEB-CIOMS-EthicalGuidelines.pdf
https://cioms.ch/wp-content/uploads/2017/01/WEB-CIOMS-EthicalGuidelines.pdf
https://www.fatml.org/resources/principles-for-accountable-algorithms
https://www.nuffieldbioethics.org/publications/research-in-global-health-emergencies
https://dut-cdn2.azureedge.net/wp-content/uploads/2021/11/DUT-Research-Ethics-Policy-2020.pdf
https://dut-cdn2.azureedge.net/wp-content/uploads/2021/11/DUT-Research-Ethics-Policy-2020.pdf
https://dut-cdn2.azureedge.net/wp-content/uploads/research/institutional%20research%20ethics/Guidelines%20for%20Classification%20of%20Prospective%20Research%20with%20respect%20to%20Research%20Ethics.pdf
https://dut-cdn2.azureedge.net/wp-content/uploads/research/institutional%20research%20ethics/Guidelines%20for%20Classification%20of%20Prospective%20Research%20with%20respect%20to%20Research%20Ethics.pdf


 

submit a paper to an accredited open access journal for further scrutiny by research peers within 
the 2 relevant disciplines, namely medicine and Information Technology.  

 

Research Priorities Addressed (suggested maximum 300 words) 

Provide details of how this research aligns with nationally or internationally set research priorities. 
The intended research aligns with the South African National Health Research Strategy 2021-
2024, as published on  www.health.gov.za. It specifically falls into category 2, which deals with 
“Health systems strengthening”, since the intended aim is to reduce the burden of 
hospitalization were not necessary or to seek hospitalization before symptoms become more 
severe, thereby providing an opportunity for early intervention. The research can be categorized 
as possible Health Systems Innovation, which is intended to strengthen health systems. 

 

Collaboration and Knowledge Sharing (suggested maximum 300 words) 

Provide details of how this research will collaborate, support and/or share knowledge with appropriate 
partners. The platform is particularly interested in research that builds capacity in low-resource settings. 
The results will be published on various platforms and through further collaboration on the 
improvement of wearable technology it may be possible to extend the results to other health 
areas beyond Covid-19. The Durban University of Technology has in place MoUs with various 
universities and organizations globally, which include government, local industry and 
corporations, and communities. “University partnerships allow for an exchange of knowledge, 
research collaborations, international benchmarking of study programmes, and curriculum 
development. Industry partnerships assist in creating industry-approved curricula to help 
students enter and succeed in the working world” ( International Education and Partnerships 
(IEP) (dut.ac.za)). The Department of Information Technology at DUT also has the required 
infrastructure to share the results from this research and collaborate on projects to extend the 
findings. Similar studies could be conducted on other health risks, resulting in wearable 
technology adding much more value and support to current health systems.                          

 

Funding (suggested maximum 100 words) 

Provide details of how this research will be funded/resourced. Please name the source of funding. 
The primary researcher will cover all costs from existing research funds available at the Durban 
University of Technology. 

 
 

Scientific Review (suggested maximum 200 words) 

If the project has been scientifically reviewed, please provide details. This could be by your institution, a 
funder/donor or review committee. 
Since the research is not intended to lead to a qualification and is a small-scale project, which 
requires no ethical oversight, it has not been reviewed by the institution. 

 

SECTION C: DATA 

Data Variables 
Provide a list of the data variables required to achieve the research objectives.  
Note: Please go to www.iddo.cognitive.city to explore the interactive COVID-19 data inventory and to 
identify the variables, populations and data volumes required for your analysis. You can select the data 
variables from this inventory and copy it to this section. 

VARIABLES: 
Age 
Admission date 
Body Mass Index 
Cardiac Pacing 
Comorbidities 

http://www.health.gov.za/
https://www.dut.ac.za/international_education_and_partnerships/
https://www.dut.ac.za/international_education_and_partnerships/


 

 

Coronavirus Test Result 
Death 
Discharged 
High Flow Oxygen Nasal Cannula 
Heart Rate 
Height 
Intensive Care 
Medical History 
Noninvasive Positive Pressure Ventilation 
Noninvasive Ventilation 
Other Respiratory System Products 
Oxygen 
Oxygen Saturation 
Pulse Rate 
Respiratory Rate 
Sars Cov2 Test Result 
Sex 
Still In Hospital 
Supportive Care 
Signs And Symptoms 
Transferred 
Temperature 
Weight 
White Blood Cell (Wbc) Count 
Diastolic Blood Pressure 
Systolic Blood Pressure 
Vaccines 
POPULATION: 
AGES - '0-65', AGE - '> 65' 
DATA VOLUME: 
The whole cohort. 


