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Thesis Abstract 

Background 

At the beginning of the COVID-19 outbreak, preventive measures seemed the most appropriate 

method to control its spread. Thus, understanding of the socio-economic factors associated with the 

knowledge, attitude, and practice in response to the 2019 novel coronavirus (COVID-19) and 

preventive measures of COVID-19 in South Africa is crucial. This study adapted the WHO Europe 

Covid KAP questionnaire on “knowledge, risk perceptions, preventive behaviours and trust to inform 

pandemic outbreak response” (World Health Organisation, 2020) to the South Africa context. 

Methods 

This study assessed the knowledge, attitudes, and practices relative to the socio-economic factors 

associated with health in Western Cape, South Africa in relation to the covid-19 pandemic by 

conducting an online survey in the Western Cape. Participants were invited to complete a 

questionnaire online.  

This study used a Likert scale using various ranges, such as ,“extremely likely” to “extremely unlikely

” in combination with point scale to assess the relationship among the knowledge, attitudes, and 

practices -KAP- of the South African public regarding response to the 2019 novel coronavirus 

(COVID-19) and socioeconomic factors associated with KAP. To describe the Knowledge, Attitude 

and Practice profile, a score was designed for each index. Each index had varying score ranges as 

the number of questions in each domain was not the same. The KAP score was computed as the 

row total of all the questions that are in that domain and then recoded into a range which reflected if 

it was poor, fair or good. Ordered logistics regressions were then run for KAP to see the association 

between each dimension to socioeconomic factors. 

Results 

The scale showed excellent psychometric properties across knowledge, attitude, and practice. The 

findings from the regression models across knowledge, attitude, and practice showed that age, 

residence status, household size and income source were significant socioeconomic factors 

associated with knowledge, attitude, and practice in response to the 2019 novel coronavirus 

(COVID-19) in the Western Cape, South Africa.  

Conclusion 

The results suggest that ‘practices’ in response to covid-19 are significantly associated with 

socioeconomic status (SES), residence status, household size and income. During pandemics as 

experienced during COVID-19,  socio-economic status  has shown to influence the practices of the 

general public. 
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1. PART A: Research Protocol 

1.1 Introduction 

Pandemics existed long before humans were aware of them, dating back to 165 AD, with 

plagues like the Antoninian plague (165 AD), Justinian's plague (541-542), and the Black 

Death (1346-1353), in which infections spread across countries and killing millions (Hays, 

2005). Years before scientists classified disease events as pandemics, people labelled them 

“acts of the angry gods,” prompting people to react with caution, leading to economic paralysis 

(Hays, 2005). To give just a perspective of some of the pandemics man-kind has struggled 

with to date, cholera origins date back as far as 1817 with its origin in Asia, but today it still 

problematic in modern today (Ryan, 2011). Cholera is known to spread through food and water 

contaminated with the bacterium (Azman et al., 2013). The 5th cholera pandemic in 1818 killed 

more than 1.5 million people globally (Jamison, 2018).  

 

The last outbreak of cholera was reported in 2017 in Yemen and was classified by WHO as 

the worst cholera outbreak in the world (Kennedy, Harmer and McCoy, 2017). Cholera is still 

endemic in 50 countries worldwide and infecting anywhere between 3 to 5 million people 

annually (Ryan, 2011). With years of experience with outbreaks of cholera, many medical 

experts fear it, knowing that an outbreak can severely impact not only the health system but 

also the economy. A 2013 study conducted in Bangladesh found that those at high risk of 

contracting the disease had poor knowledge of the disease resulting in poor prevention 

practices (Wahed et al., 2013).  

 

The worst pandemic of the 19th century was the influenza pandemic called the “Spanish Flu” 

which killed between 20 to 50 million people between 1918 and 1919 worldwide 

(Taubenberger and Morens, 2006). Knowledge about the 1918 flu at the time was limited, no 

one knew why it was so dangerous, there was not any cure for it and thus peopled at the time 

believed that the best cure was bed rest (Edition, 2002). The 1918 Spanish flu presented itself 

in many cases as pneumonia, and medical professionals at the time thought it to be something 

much more dangerous than the “flu” and associated it with pneumonic plague(Edition, 2002). 

Many cities in America during the pandemic doubted and the havoc Spanish flu could present 

until the city experienced it themselves (Edition, 2002). Households tried their home remedies 

to try and fight the Spanish flu with these remedies showing no positive results against the 

virus (The Story of Influenza - The Threat of Pandemic Influenza - NCBI Bookshelf, no date). 

The presence of war at the time prompted governments later, especially in the USA and 
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Europe, to take action and schools, theatres, churches, taverns and markets were all closed 

down (Hays, 2005). The USA further demanded that the public wear masks that covered their 

mouth, this instruction was received with resistance from the public as some referred to it as 

an “infringements of civil liberty” and others donned it as a civic joke (Hays, 2005).  

 

Rumours by the boards of health in California further encouraged resistance of mask-wearing, 

claiming that masks were infected, and in places like Pittsburg and London, the closure of 

theatres and cinemas was condemned(Hays, 2005). Mass campaigns such as anti-spitting 

and fumigation took place to reduce infections and the implementation of quarantines, without 

geographical isolation, often seemed ineffective as the influenza virus infected so many people 

so quickly (Hays, 2005). Many Asian and African countries did not implement the drastic 

preventative measures of the US and Europe based on its involvement in the world war and 

that their countries simply did not have the resources or the money to combat the virus (Hays, 

2005). In South Africa, 60 percent of the deaths were between the ages of 20 and 60 year 

olds (The Story of Influenza - The Threat of Pandemic Influenza - NCBI Bookshelf, no date). 

The health system was unable to cope with the number of deaths that occurred daily and the 

biggest problem that seemed to contribute to the number of deaths, particularly in Cape Town, 

seemed to be overcrowding (Ross-gillespie, 2014). The effects of Spanish Flu were later 

known in South Africa as “Black October”(Ross-gillespie, 2014). Knowledge and 

understanding of how grave the situation was and, thus, people knowing how dangerous it is 

still came out to help to try and limit the number of deaths seen in the country to the extent 

that new papers published articles on the comradery between different races and status 

(Ross-gillespie, 2014).  

 

In the modern era, the severe acute respiratory syndrome (SARS) virus of 2003 affected 37 

countries and resulted in 744 deaths even though it only lasted a few months, but because of 

the misconception and the attitude associated with the virus the Chinese public resisted 

compliance with preventive measures which led to the rapid spread of the virus in the country 

(Lin et al., 2011; Jamison, 2018). The experiences in China of the SARS virus proved the 

importance of monitoring not only public perception but also the economic impact of the 

disease since it has a direct effect on compliance by the public to precautionary interventions 

(Lin et al., 2011). The 2009 swine flu (H1N1) pandemic also caused havoc globally, with 

between 151 700 to 575 500 fatalities (Jamison, 2018). The virus was first detected in Mexico 

at the end of March 2009 and spread globally, and by the 11 June 2009 the World health 

organization declared it a pandemic (Lin et al., 2011). This disease caused severe illness and 

death among healthy young adults (Lin et al., 2011). 
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Background to the study 

From the aforementioned, one can easily deduce that the interactions of pathogens with 

humans determine the probability of a pandemic threat. Some pathogens have long 

asymptomatic infectious periods causing undetected infections and has asymptomatic profile 

that causes difficulty in diagnosis (Jamison et al., 2017). This is the case with the current 

outbreak of the coronavirus disease as infection presents itself as pneumonia with unknown 

cause(WHO, 2020b). On the 31st December 2019, Wuhan City in China informed the World 

Health Organization (WHO) of cases of pneumonia that had an unknown cause(World Health 

Organization (WHO), 2020). By the 3rd of January 2020, 44 cases of patients with pneumonia 

were reported (World Health Organization (WHO), 2020). On the 11th February 2020, the 

WHO named the disease COVID-19 short for coronavirus disease 2019 (World Health 

Organization, 2020c). COVID-19 is an infectious disease that confronts individuals with 

symptoms mainly affecting the respiratory systems(WHO, 2020a). These symptoms include a 

dry cough, fever, body aches, and difficulty breathing, with most infected patients recovering 

with no special treatment required (World Health Organization, 2020b). Vulnerable 

populations include the elderly and people who presented with underlying medical conditions 

(World Health Organization, 2020b), but reports from around the world indicate that no one is 

immune to the virus (WHO, 2020a). 

 

On the 5th March 2020 the South African government announced its first COVID-19 case  and 

simultaneously the National Institute for Communicable disease in South Africa had warned 

against the stigmatization of those affected by coronavirus (National Institute For 

Communicable Diseases (NCID), 2020). Initially, all reports indicated that those affected by 

the disease were linked to countries that had an outbreak of the virus. By the 11th March 2020 

the COVID- 19 was characterized as a pandemic by WHO (World health Organization, 2020). 

Since then, 215 countries reported cases, with over 25 million cases reported and over 855 

thousand deaths reported by 1st September 2020 (Worldometer, 2020). On the 1st September 

2020, South Africa recorded an estimated 627 thousand cases and about 14 thousand deaths 

attributed to COVID-19 (National Institute For Communicable Diseases (NCID), 2020). 

 

As part of a comprehensive response for COVID-19 prevention and control, South Africa, as 

well as many other countries, implemented extensive health and hygiene interventions to curb 

the spread of the disease. Interventions led by WHO included hand washing campaigns, 

guidance on social distancing, practising respiratory hygiene, awareness on refraining from 

touching eye, nose and mouth, and informing people on when to seek medical attention 
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(WHO, 2020a). South Africa also implemented various lock down levels, prohibiting various 

movement  by the general public in an attempt to curb the spread of the disease, this lockdown 

was followed by social restrictions such as the ban on the sale of alcohol and tobacco (Agency, 

2020a). As of 2020, there was no treatment for COVID-19, thus WHO recommends that the 

best practice for prevention of the spread of disease is through education(WHO, 2020a).  

Extensive educational campaigns on all social media platforms as well as government 

agencies were implemented in South Africa, however, adherence to these interventions, is 

affected by people’s knowledge, attitude and practice (KAP) as well as the economic status 

for the given information to be effective. The main purpose of this KAP study was to examine 

changes in knowledge, attitudes and practices and socio-economic factors associated with 

the knowledge, attitude, and practice response to COVID-19 and preventive measures of 

COVID-19 in South Africa. 

Problem statement 

From the earlier literature presented in this thesis it can be deduced that pandemics can cause 

widespread morbidity and mortality. Lower and middle-income countries (LMIC) are usually 

impacted harder since LMIC have less capacity to deal medically with the widespread 

outbreaks (Jamison et al., 2017). Studies reviewed have shown that most of the data on the 

impact of pandemics and the behavioural changes associated to risk were mainly based on 

high-income countries (de Francisco et al., 2015; Jamison, 2018). Data also shows that in 

countries with history of political instability and weak institutions, such as South Africa (the 

history of Apartheid and governments history of corruption), that outbreak response measures 

such as quarantines can induce violence and tension between governments and its citizens 

(Jamison et al., 2017). 

 

Coronavirus resulted in a pandemic in 2020, and thus it was essential to promote 

precautionary behaviour amongst the public. These precautionary measures success was 

,however, highly dependent on the correct accepted knowledge of the pandemic and 

appropriate response from society. Therefore there was an urgent need to understand public 

awareness of COVID-19 to assist in the management of COVID -19 outbreak in South Africa. 

By using the Knowledge Attitude and Practices (KAP) approach, information can be obtained 

to ascertain the success of intervention implementation, inform knowledge gaps for further 

public health interventions, as well as provide the likelihood of vaccination use in the future. 

Hence, the aim of this study was to investigate the knowledge, attitudes, and practices of the 

South African public toward COVID-19 preventive measures as indicated by the government 

and assess the socio-economic impact of the pandemic. 
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Study rationale 

Despite the unprecedented measures taken by WHO and authorities around the world, it is 

without doubt that the COVID-19 pandemic has continued to affect millions of people around 

the world daily (Alves et al., 2021). Death toll from COVID-19 remains high worldwide. As of 

(June 21, 2021), the COVID-19 pandemic was reported to have already affected an estimated 

178 million people, with over 3 million people having died from the disease (World Health 

Organization, 2020a). Since the beginning of the COVID-19 pandemic, South African 

authorities like any other countries in the world implemented several measures to control the 

spread of the disease in the country. Some of the strategies implemented to control the spread 

of the COVID-19 virus were based on educational campaigns. However, adherence was 

inconsistent over the course of the pandemic and varied across provinces mainly because of 

the COVID-19 waves occurring in different times. Zhong et al. (2020) argued that people’s 

adherence to prevention and control measures can be greatly influenced by the population’s 

knowledge, attitudes and practices regarding COVID-19 (Zhong et al., 2020a).  

 

Given the latter, the understanding of people's attitudes, beliefs and behaviours is therefore 

important and relevant. Encouraging the public to engage in these behaviours encourages 

continued use of these and other recommended personal protective measures to normalize 

safe practices and reduce the further spread of COVID-19 (Czeisler et al., 2020). The South 

African literature reviewed showed limited evidence on knowledge, attitude, and practice 

(KAP), and its socioeconomic determinants. Knowledge, attitude, and practice (KAP) models 

have been cited to be more often used by researchers in the field of public health to explore 

people’s healthy behaviours (Luo et al., 2022). Therefore, this study primarily examined the 

relationship between participants' sociodemographic status, COVID-19 knowledge, emotional 

attitudes, and preventive behaviours as well as the socioeconomic factors associated with 

knowledge, attitudes, and practices toward COVID-19 and COVID-19 preventive measures. 

Research objectives  

1.2.1 Primary objective 

 To investigate the knowledge, attitudes, and practices of the South African public toward 

COVID-19 preventive measures as indicated by the government and assess the 

associated socio-economic factors. 

1.2.2 Secondary objectives 

 To assess the impact knowledge has on COVID-19 preventative practices in the face of 

socio-economic changes. 
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 To assess if attitude changes with high knowledge towards COVID-19 preventative 

practices. 

 To examine the socio-economic factors associated with knowledge, attitudes, and 

practices toward COVID-19 and COVID-19 preventive measures. 

Brief literature review 

Many studies have been conducted using the KAP approach for outbreaks of infectious 

diseases such as SARS and H1N1 viruses (Deng et al., 2006; Zhong et al., 2020a). Most 

studies conducted on the H1N1 virus is community-based. A Chinese study of KAP in the 

2009 H1N1 outbreak reported that most residents understood the risk of infection from 

coughing and sneezing in close proximity and passed on this knowledge to SARS and Avian 

influenza outbreaks (Lin et al., 2011). Furthermore, a Chinese study on the KAP of the H1N1 

virus found differences in knowledge related to educational level and recommended that 

information should be disseminated based on the understanding and acceptance of people at 

different socioeconomic levels (Lin et al., 2011). The same study also reported that people 

overlooked transmission routes such as handshakes and direct contact, and that one-third of 

the population was aware of food-borne transmission (Lin et al., 2011). This was also related 

to knowledge and experience with bird flu. The study also found that the more time people 

were exposed to information about the virus, the more knowledge they gained. 

 

Another study carried out in United Kingdom (UK) assessing perception, anxiety and 

behaviour changes in the face of N1H1 pandemic found that even with major government 

advertising campaigns and media coverage, people in the UK were still not very responsive 

to preventative measures or behavioural change (Rubin et al., 2009). In a cross-sectional 

survey conducted in Saudi Arabia on the Coronavirus MERS, it was found that woman 

demonstrated a higher knowledge of the risk and preventative methods of the disease than 

men (Alnakli, 2016). The study further found, similar to studies conducted in China, that 

different geographical areas displayed different degrees of knowledge of the virus, highlighting 

the need for targeted education programs with the country.  

 

A study conducted in Wuhan City in China, using a KAP COVID-19 survey tool which was 

distributed via various social media platforms, found that among well-educated individuals and 

predominantly females that the knowledge on the Coronavirus was high (90% of participants) 

(Zhong et al., 2020a). This study however, like the H1N1 study in China, also found that 

residents with lower educational levels and different geographical areas, were less likely to 
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abide by the recommendations to control the spread of the disease and that the risk-taking 

behaviour was predominately found among the male gender (Lin et al., 2011). 

 

A survey of the COVID-19 KAP was also conducted on the Iranian general population via an 

online cross-sectional questionnaire with similar results to the Chinese KAP on COVID-19. An 

Iranian study found KAP score significantly higher among women, married persons, and those 

with higher education levels (Erfani et al., 2020a). Between the Iranian (Erfani et al., 2020a) 

and Chinese KAP of COVID-19 (Zhong et al., 2020a), the Iranian sample displayed less 

knowledge on transmission route. Similar to the studies conducted in China and Iran  using 

the KAP on COVID-19, a Thailand cross-sectional survey (Srichan et al., 2020) found that 

among people with worsening economic conditions, lower levels of education lead to 

significantly different outcomes compared to a study conducted in Iran (Erfani et al., 2020a) 

and China (Zhong et al., 2020a). This study was conducted differently to that of the Chinese 

and Iranian study, in that data was collected by trained researchers who requested participants 

to partake in the study verbally vs the online survey methods of China and Iran (Srichan et al., 

2020).  

 

The different economic setting of Thailand survey population produced results that indicated 

that people with lower income and education levels had less knowledge of COVID-19 and thus 

displayed different attitude and practices towards the virus (Srichan et al., 2020). Thus, 

recommendation in Thailand was to drastically improve knowledge amongst residents living 

close to the northern border of Thailand since they were close to the COVID-19 hotspot areas 

in which the outbreak had occurred (Srichan et al., 2020). The survey conducted in Thailand 

(Srichan et al., 2020) was however conducted in the early days of the outbreak, with 57% of 

participants receiving their information on COVID-19 via television in comparison to Iranian 

(Erfani et al., 2020a) participants where 82.9% of participants received their information on 

COVID-19 through social media and internet.  Iranian participants, however, produced lower 

scores in precautionary behaviour compared to Chinese (Zhong et al., 2020a) participants, 

with 25% of Iranian (Erfani et al., 2020a) participants not wearing masks when in public places 

and 10% of participants not avoiding crowded place.  

 

The results of these above studies, however, indicate that people respond differently to risk 

based on culture and location. From the literature reviewed it appears that they are little to 

none KAP studies on pandemics specifically on the COVID-19 pandemic using the general 
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population as sample in South Africa, but there are studies in greater Africa and other non-

African countries. The response to these outbreaks in South Africa may be different based on 

the different economic contexts as well as the experience and narratives of those most 

vulnerable during a pandemic. Given the level of COVID-19 preventive measures information 

circulating, evidence generated through this study has the potential to provide information that 

can assist policy with regards to adherence. 

Methods 

KAP studies consist of surveys conducted on population samples to assess levels of 

knowledge, attitudes, and practices about specific social phenomena. (Memon et al., 2015). 

The methodology dates back to the early 1950s, initially applied to the area of family planning. 

They are studies with a simple design that are easy to apply and interpret, capable of 

producing generalizable quantitative data in short periods. These data, in turn, can serve as a 

starting point for exploratory qualitative analyses of social norms and other determinants of 

behaviour (Memon et al., 2015).  

1.2.3 Study Design 

The study used a cross-sectional design and it was conducted in South Africa.  At the time of 

the study it was impossible to do community-based surveys due to the COVID-19  pandemic, 

hence, data was collected online. Data was collected using an online electronic survey where 

participants completed the online questionnaire once. The survey was drawn up using 

REDCap software. The process of recruiting participants adopted a non-probability method, 

as the survey was done through convenience sampling. Supplementary to convenience 

sampling, snowball sampling was then used where the authors’ network was then requested 

to extend the survey onto their respective contacts which allowed for the available population 

to partake in the study voluntarily. The author sent a link via online platforms such as 

“WhatsApp” and “Facebook” to the author's contacts and requests that the link be forwarded 

on. 

Part A: Figure  1: Stepwise process of designing and conducting the research 

 

 

Conducting 
literature review

Developing survey 
instrument

Piloting 
questionnaire

Administering 
survey
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1.2.4 Sample and sample size 

The targeted sample size was 385 participants which was calculated using a 95% confidence 

interval and a 50% anticipated internet user’s population proportion and a 5% precision. 

However, due low response rates the survey ended up with a total sample of 188 participants 

after data cleaning. Data was collected from South African participants who were 18 years 

and older. Participants were all from the online community. 

1.2.5 Conduct literature review  

A scoping literature review on the KAP of COVID-19 studies conducted in other countries was 

done to identify characteristics and differences that were relevant to South Africa and also 

guide the discussion on why South Africa possibly could have a different outcome than what 

is reported in literature. 

1.2.6 Description of tool  

A KAP questionnaire developed by WHO – Europe as training material for the detection, 

prevention, response, and control of COVID-19 was adapted to suit the South African context. 

Consent to use and adjust the questionnaire was obtained from WHO Europe.   

Part A : Table 1 ; Questionnaire variables 

 Socio-demography and socio-

economic  

 Use of sources of information 

 personal experience with COVID-19   Frequency of Information 

 Health literacy   perceptions 

 COVID-19 risk perception:   Testing and tracing 

 Probability and Severity   Lifting restrictions (pandemic transition 

phase) 

 Preparedness and Perceived self-

efficacy  

 Unwanted behaviour 

 Prevention – own behaviours   Wellbeing 

 Affect   Trust in sources of information 

 Trust in sources of information  

 

Source : (WHO, 2020c) 
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The questionnaire consisted of multiple-choice questions and open-ended questions. The 

questionnaire was only available in the English. The questionnaire was adapted and validated 

by researcher and was pilot tested before rolling out the survey to ensure that it fitted within 

the country context.  

1.2.7 Piloting questionnaire  

The Pilot test of the questionnaire assessed the reliability and validity of the questionnaire in 

achieving the aims of the research. The piloting of the study was done as a quality checkpoint 

to gauge respondent understanding of the questionnaire and assess the suitability of the 

layout and structure of the questionnaire. For the pilot testing of the questionnaire the 

researcher employed convenience sampling. The pilot questionnaire was given to participants 

from the researchers’ network. Ten participants were selected to partake in the pilot survey. 

The pilot questionnaire was sent to participants via a website link. Any discrepancies and 

errors found during the data collection phase and assessment of results in the pilot 

questionnaire, was then corrected before the administration of the final questionnaire.  

1.2.8 Data Collection  

Data collection was done using the REDcap software. The survey was completed on a 

voluntary basis. Demographic variables as well as variables on knowledge, attitude and 

practices regarding COVID-19 were assessed.  

1.2.9 Data Safety and monitoring 

 REDcap was used to control access to data collected. Data collected was password protected 

and saved to an encrypted hard drive. A secondary encrypted hard drive was used for backing 

up data. The data collected is the intellectual property of The University of Cape Town (UCT) 

and continues to be handled in accordance with UCT Data Management policy.  

1.2.10 Statistical analysis  

For data management, data exploration and analysis, this study will use Stata version 17.0 

(Stata Corp, Texas, United States). 

1.2.11 Research limitations 

It was impossible to conduct face to face interviews and collect data during the COVID-19 

pandemic due to COVID-19 lockdowns and COVID-19 restrictions. The latter had a huge 

strain on the study response rate as a result the study only manage to recruit about 75% of 

the targeted sample size and losing about 10% of the participants during data cleaning mainly 
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because of missing data. As a result the analysis was based on about 65% of the targeted 

sample size. A 65% sampling rate is considered an acceptable response rate for online 

surveys, as only 25% to 30% without follow-up is expected for surveys sent via e-mail (Cook, 

Heath and Thompson, 2000). In a paper by Schaefer and Dillman, it was highlighted that the 

average response rate for email surveys was 42.6% with the maximum being 63% which was 

attributed to the fact that respondents examined their emails thoroughly with less “junk” email 

at the time(Schaefer and Dillman, 1998). Ethical considerations was associated with follow up 

emails because some considered this approach as badgering the sample population to 

complete the survey (Schaefer and Dillman, 1998). KAP surveys are based on opinion and 

statements provided by respondents, but respondents actual behaviour may prove different. 

As a result the findings of the study must be taken with caution as the actual respondents 

behaviour might vary with how they have portrayed their behaviour in the survey.  

 

Since the survey is mainly completed online, participants who had no access to internet or 

participants from underprivileged backgrounds might have been excluded from the survey. 

Another limitation is the method used to obtain participants, convenience and snowball 

sampling may have impacted on the representativeness of the sample. Due to limited time 

and funding, the survey was available in English and thus a limitation as those whose first 

language was not English might have had difficulties in understanding and answering the 

questions. It should be noted that the cross-sectional design did not allow the assessment of 

actual causal relations and only revealed snapshots of the current state of the public 

perceptions and behaviours at the point in time when data was collected. 

1.2.12 Ethical considerations   

While the study may be considered a minimal risk study, involving only a questionnaire, some 

ethical considerations were still needed. This study conformed to the World Medical 

Association Declaration of Helsinki on Ethical Principles for Medical Research Involving 

Human Subjects (World Medical Association, 2013). Informed consent for the survey were 

obtained from the respondents. For this study ethics approval was sought and approved 

(HREC 724/2020) by the University of Cape Town’s Human Research Ethics Committee 

(HREC). 

1.2.13 Potential risks/discomforts 

The questionnaire did ask participants several questions which could in some circumstances 

cause them some degree of distress thus several support mechanisms were set in place to 

reduce the risk of distress:  
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 Potential participants had the right to withdraw at any point while completing the 

questionnaire should they feel the need to do so. 

 Participants were assured their privacy when completing the survey and contact details 

of breach of confidentiality will be provided to participants in the information page. 

 At the end of the questionnaire participants will be given links that included details of 

useful websites that provided advice and information on COVID-19.  

 

The information obtained from the questionnaire was kept completely confidential and was 

accessed by the research team only. The survey did not include any data that might have 

risked the confidentiality of respondents. The benefits of this study were expected to accrue 

to both individual and the society. This study may help respondents clarify their own thought 

processes and interrogate their values regarding their behaviour and attitude during COVID-

19 pandemic. It may provide participants with an opportunity to think about the pandemic 

holistically process and clarify their own choices and may introduce variables they had 

previously not thought about. Participants my feel a sense of contribution for being able to 

participate in the survey and shaping the country’s pandemic response. The information 

obtained from this research will be used for academic purposes only.  

Budget 

Part A : Table 2; Budget for this study 

Item Details Amount 

Stationary Inclusive of data storage; the bindings of various study 

sections; it also includes other supplies such as paper and 

pens. 

R 2 500 

Transport Domestic travel (transportation, accommodation, meals) R 2 000 

Communication  Internet and phone call costs R 800 

Overhead cost @10% of all other costs R 530 

Total   R 5 830 
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2. PART B: Literature Review 

Introduction 

This section describes: 1) relevant evidence of community knowledge, attitudes and practices 

related to COVID-19; 2) Knowledge, Attitudes and Practices (KAP) theoretical framework. 4) 

theoretical problems with the KAP on the 2019 novel coronavirus (COVID-19), 5) 

socioeconomic factors related to KAP on COVID-19 and COVID-19 precautions. The purpose 

of this section was to review research on factors associated with the 2019 novel coronavirus 

(COVID-19) and COVID-19 precautions knowledge, attitudes, and practices. The studies 

included in the review are from the following databases: GOOGLE SCHOLAR, ECONLIT, 

MEDLINE, AFRICA WIDE INFORMATION, PUBMED, CINAHL. Included search terms 

(Knowledge, Attitude, Practice, KAP, Novel Coronavirus, COVID-19, Coronavirus). A manual 

search of the references of the included articles was also performed to complement the review. 

Theoretical literature review 

Various factors can lead to the inappropriate use or lack of use of Covid-19 health guidelines 

in communities. Lack of knowledge, people’s perceptions and financial benefits or losses have 

been reported as reasons for not following health protocols. This section aims to display 

relevant evidence of community knowledge, attitudes and practice in relation to COVID-19. 

Further, factors contributing to non-compliance of Covid-19 protocols studies in community 

will be discussed, highlighting the current research gaps that will be explored through the 

study. The theoretical review examines the main concepts of this thesis – Knowledge, Attitude 

and practices. The theoretical literature review section will be composed of: 1) description of 

the knowledge, attitude, and practice (KAP) theoretical frameworks;  2) theoretical issues on 

the knowledge, attitude, and practice response to the 2019 novel coronavirus (COVID-19); 3) 

theoretical explanations for socioeconomic factors associated with knowledge, attitudes, and 

practices toward COVID-19 and COVID-19 preventive measures.  The literature included in 

this section was obtained from electronic database’ searches including google scholar, 

PubMed, Medline, ECONLIT and Google. 

 

Programmes implemented to influence KAP 

Due to a wide variation of channels used to provide information on health topics, specifically 

COVID-19, it is difficult to determine what works and how, and efforts to compare approaches 
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are complicated. The WHO, regulatory authorities and health care professionals made use of 

social media platforms to inform on public health issues during COVID-19 pandemic. Scholars 

have reported that evidence of the impact of social media on health knowledge, behaviour, 

and outcomes show that these tools can be effective in meeting individual and population 

health needs.  

The Jordanian government undertook targeted national disease control initiatives, utilizing a 

number of media campaigns such as posters, and television commercials and printed media, 

government websites and social media, to raise public awareness of COVID-19 pandemic(Al-

Dmour et al., 2020). Saudi Arabia in Ministry of Health (MoH) acted as the key and official 

source responsible for communicating information so that they could maintain a reliable and 

consistent flow of information relating to COVID-19. The MoH used traditional media including 

television, radio, and text messages as well as technology and high quality digital health 

programs such as videos were used to distribute information to the public(Alshareef, Yunusa 

and Al-Hanawi, 2021). In Nigeria is was found that because Government did not respond 

immediately to their first COVID-19 cases, it was found that fake news disseminated through 

the public social media platforms creating doubt confusion in the minds of the public(Ladan et 

al., 2020). 

In a study published by Marivate and Combrink (2020) it was found that South Africa 

government did priories the dissemination of data to the general public(Al-Dmour et al., 2020). 

Marivate and Combrink (2020) found that the two most popular platforms used by the general 

public was the National Institute for Communicable Disease (NICD), which provided limited 

information on COVID-19 that was specific to South Africa, and the Department of Health 

Website that was updated regularly but not user friendly to the public(Al-Dmour et al., 2020). 

The knowledge, attitude, and practice (KAP) theoretical frameworks 

KAP studies measure community knowledge, attitudes and practices and serve as an 

educational diagnostic of communities. The World Health Organisation (WHO) (World Health 

Organisation, 2014), reported that using knowledge, attitude, and practice (KAP) models in 

conducting research aids in collecting information on the knowledge, opinion, attitude, and 

behavioural practice of relevant specific groups. As a result this could be more useful for more 

relevant specific groups to collect and understand the relationships between knowledge, 

attitudes and behaviours which can be further used as criteria for evaluating relevant programs 

and interventions. 
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Knowledge, attitudes, and practices are key components of behaviour change models (Liao, 

Nguyen and Sasaki, 2022). Knowledge is the comprehension of information, the conscious, 

non-symbolic perception of meaning (Wessman, 2006). Knowledge can be subdivided into 

four categories: (i) scientific and social scientific knowledge; (ii) local knowledge; (iii) tacit 

knowledge; and (iv) self-reflective knowledge (Hulme, 2018). While attitude has been defined 

as a positive or negative evaluation of an objective (Ajzen and Fishbein, 2000). Practice refers 

to regular activities that are influenced by widely shared social norms and beliefs (Cislaghi and 

Heise, 2018).  

 

The process of the KAP model stems from learning theory (Bandura and Walters, 1977) and 

dissemination of innovation theory (Rogers, 1995). Members of social systems have been 

cited to embrace innovation through four stages over time (Rogers, 1995). The phases include 

knowledge acquisition, persuasion, decision, and confirmation. Individual behaviour has been 

argued to be learned through social context (Bandura and Walters, 1977). Another perspective 

used to look at behavioural change is Ajzen's (1991) planned behaviour theory, which provides 

a framework for understanding the relationship between behavioural intentions and 

behavioural attitudes (Ajzen, 1991). Regarding the relationship between knowledge and 

practice, Hungerford and Volk (1990) suggested that knowledge of a problem and possession 

of skills are necessary for behavioural change (Hungerford and Volk, 1990).  

 

Based on family planning and census studies of the 1950s, the KAP model was developed 

and recognized as a common research tool in social research. The KAP model can be used 

to assess relationships between knowledge, attitudes, and practices (Vandamme, 2009). A 

KAP model is a structured, standardized questionnaire completed by a target group that 

enables quantification and analysis of knowledge (knowledge), beliefs (attitudes), and 

behaviours (practices) related to a topic of interest (Nguyen, Seddaiu and Roggero, 2019; 

Andrade, Menon, Ameen and Kumar Praharaj, 2020). KAP model data can therefore help 

identify knowledge gaps, attitude barriers, and behavioural patterns that drive understanding 

and action on specific issues (World Health Organisation, 2008). 

 

KAP measures measure the scale of a situation and are often used in cross-sectional studies 

when planning public health interventions (Andrade et al., 2020). KAP tools are typically used 

to provide a snapshot of a particular time and place based on what people know, how they 

are feeling, and what they are doing in a given situation. It is a tool of choice over other means 
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of understanding society. The results are used to guide the implementation of public health 

interventions with outcomes that produce desirable social behavioural changes (Muleme et 

al., 2017). This model has been used in health research for decades and continues to serve 

as a potentially valuable resource. Data from KAP studies can be used to identify the 

behaviors, attitudes, and desires of different demographic groups on social issues (Andrade 

et al., 2020). 

 

Part B: Figure 1 Knowledge, Attitude & Practice model 

 

Source :(Bano et al., 2013) 

Error! Reference source not found. is a model by Bano et al summarizes the KAP model 

and captures three aspects: Knowledge (what respondents know), attitudes (what 

respondents think and believe), and practices (what they do). 

2.2.1 Knowledge and Behaviour 

The provision of disease knowledge to educate the public is seen as a strategy to help people 

adopt preventive health behaviours (Lunsford et al., 2018). Therefore, knowledge about 

disease and health is considered to be the key to whether a person behaves in a healthy way, 

and the more knowledge about health, the better healthy behaviour they will adopt (Siddiquea 

et al., 2021; Teng et al., 2021). From a health literacy perspective, acquiring knowledge and 

understanding of health and disease is essential for effective self-management of health and 

disease (Collins et al., 2012). Also, people's health literacy plays an important role in 



31 | P a g e  
 

understanding specific health knowledge. It is evident in literature that public knowledge is 

important in tackling the pandemics (Ajilore, Atakiti and Onyenankeya, 2017; Podder et al., 

2019). Assessing public perceptions and knowledge of the virus will provide greater insight 

into existing public perceptions and practices and attributes that influence them in adopting 

healthy practices and response behaviours (Person et al., 2004). 

2.2.2 Attitude and Behaviour 

Liu, Teng, and Han (Liu, Teng and Han, 2020) stated that knowledge alone is insufficient or 

may be the only factor influencing behaviour. The effects of knowledge on relevant behaviours 

were cited as indirect, with other moderator variables among them. Attitude was one of them. 

Along with knowledge, attitudes also have been reported as motivations that guide individual 

behaviour and stimulate an individual's intention to take a particular action (Rucker, 2021a). 

Attitudes are a person's general and ongoing appraisals of objects, and these appraisals are 

multidimensional and usually divided into two dimensions: cognitive and emotional (Eagly and 

Chaiken, 1993). Cognitive attitude (i.e., instrumental attitude) refers to values and beliefs 

associated with objects, or beliefs about the costs and benefits of actions, while affective 

attitudes refer to emotional experiences about objects based on emotions (van den Berg et 

al., 2006; Phipps et al., 2021; Vanney and Sáenz, 2021). Emotions includes mood, can be 

both positive and negative and the emotional state is positive when the individual feels good, 

otherwise it is negative (Harmon-Jones and Harmon-Jones, 2021; Kim, Han and Ariza-

Montes, 2021; Seryczynska et al., 2021). 

2.2.3 Theoretical issues on KAP to the 2019 novel coronavirus 

(COVID-19) 

Considering that even to date the COVID-19 pandemic is still a public health menace in some 

countries the individuals' knowledge, attitudes, and practices regarding this COVID-19 

pandemic may therefore play an important role in their acceptance of, and willingness to seek 

and comply with, the measures put in place to contain its spread. Given the continuous rise in 

the number of cases, resurgence of outbreaks and the overall good knowledge, attitude, and 

practice (Ngwewondo et al., 2020). The further investigation to determine the effectiveness of 

the measures put in place to control the spread of this disease is therefore justified. The 

knowledge-attitude-behaviour model is argued to modify human health-related behaviours by 

dividing changes into three continuous processes: knowledge acquisition, belief generation 

and behaviour formation (Rahbar et al., 2007; Liu et al., 2016). Knowledge, attitude, and 

practice (KAP) models have been cited to be more often used by researchers in the field of 

public health to explore people’s healthy behaviours (Luo et al., 2022). 
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Therefore, many studies have also investigated public perceptions and behaviours towards 

COVID-19 using KAP-based models (Al-Hanawi et al., 2020; Pal et al., 2020; Zhong et al., 

2020b). The KAP model is now widely used in public health research to study people's health 

behaviours and explain their changes, which can be divided into three aspects: acquiring 

correct knowledge, generating attitude, and adopting behaviour. Furthermore, advocacy of 

knowledge is the basis of action, while attitude is the urge to act, prompting individuals to take 

action to achieve their goals (Hesaraki et al., 2021; Lee, Kang and You, 2021). The 

understanding is that, as people become more aware of the facts of COVID-19, they will 

translate what they learn into practical health-promoting actions to improve or maintain their 

health (Gautam et al., 2021). However, knowledge does not necessarily provoke behavioural 

responses; Allegrante, Auld, and Natarajan (Allegrante, Auld and Natarajan, 2020a), noted 

that there was a large gap between respondents' knowledge and actions regarding COVID-

19, respondents were not adopting preventive health behaviours against COVID-19 and 

argued that it was not due to insufficient knowledge about COVID-19, but due to other factors.  

 

Furthermore, the importance of assessing KAP levels in relation to COVID-19 is that 

knowledge, attitudes, and practices are interrelated (Wake, 2020). They influence each other 

and their influence can be positive or negative. This was supported by research that reported 

that knowledge was positively correlated with attitudes and practices (Afzal et al., 2021a). 

Research also reported that knowledge was significantly associated with both attitudes and 

practices. This indicates that people with higher knowledge scores have a more positive 

perception of preventive measures and practice more preventative measures (Papagiannis et 

al., 2020). Therefore, understanding the relationship between knowledge, attitudes and 

practices regarding the COVID-19 pandemic is important and essential for improving the 

strategies needed to manage and control this pandemic. 

Socioeconomic factors associated with KAP toward COVID-19 and 

COVID-19 preventive measures 

A Malaysian study showed that attitudes to successfully control COVID-19 significantly 

associated with age, region, and occupation (Azlan et al., 2020), on the other hand, older age, 

higher education, employment, monthly income (>30,000 BDT), and more frequent preventive 

practices were key factors associated with positive attitudes (Ferdous et al., 2020). However, 

in China research evidence showed that the attitude towards a final success in controlling 

COVID-19 significantly differed across gender, educational levels, occupation categories, and 

residence places (Zhong et al., 2020b).  
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Part B: Figure 2 Proposed theoretical framework between KAP and socioeconomic 
factors 

 

Source : designed by author 

Error! Reference source not found. was designed based on insights from a South Korean 

study on KAP towards Covid-19 which argued that knowledge directly affects both attitude 

and practice (Lee, Kang and You, 2021). The study found that belief mediated the relationship 

between knowledge and preventative behaviours and also that knowledge varied by socio 

economic circumstances with females and those with high levels of education displayed the 

highest level of knowledge (Lee, Kang and You, 2021).  

Conclusion 

Knowledge, Attitude and Practices (KAP) surveys are quantitative methods (defined questions 

formatted in standardized questionnaires) that provide access to both quantitative and 

qualitative information. KAP research uncovers misconceptions and misconceptions that can 

hinder the actions we want to take, as well as potential obstacles to behavioural change. Note 

that the KAP survey is essentially an “opinion” recording and is based on “declarations” (i.e. 

statements). In other words, the KAP survey reveals what was said, but there may be 

considerable gaps between what is said and what is done. 



34 | P a g e  
 

Empirical literature review 

The purpose of this section was to review research on factors associated with the 2019 novel 

coronavirus (COVID-19) and COVID-19 precautions knowledge, attitudes, and practices. The 

studies included in the review are from the following databases: GOOGLE SCHOLAR, 

ECONLIT, MEDLINE, AFRICA WIDE INFORMATION, PUBMED, CINAHL. Included search 

terms (Knowledge, Attitude, Practice, KAP, Novel Coronavirus, COVID-19, Coronavirus). A 

manual search of the references of the included articles was performed to complement the 

review. Research included in the review used the Knowledge, Attitudes and Practices (KAP) 

model or framework. The included studies were published from 2019 to 2022. Excluded 

research was any article not written in English, if the full article was not accessible, and if the 

paper does not focus on knowledge, attitudes, and practical responses to the 2019 novel 

coronavirus (COVID-19). A total of eleven out of the thirty-two studies were reviewed, and all 

studies included in the review used the Knowledge, Attitudes and Practices (KAP) model or 

framework.  

2.2.4 Empirical findings  

Majority of research literature reviewed on attitudes and behavior focused on the cognitive 

aspects of attitudes, but less on the emotional aspects (Moon et al., 2018). For example, 

Alahdal, Basingab, and Alotaibi (Alahdal, Basingab and Alotaibi, 2020) reported a significant 

positive correlation between participants' cognitive attitudes and COVID-19 preventive 

behaviors (i.e., the belief that taking certain precautions could reduce the spread of the 

disease). In KAP studies done in Saudi Arabia, India and China on COVID-19, attitude ratings 

focused primarily on beliefs about anti-pandemic behavior, such as the belief that the 

pandemic would be brought under control and that handwashing is essential to prevent 

infection (Al-Hanawi et al., 2020; Pal et al., 2020; Zhong et al., 2020b). Pal et al. (Pal et al., 

2020) in an Indian study also explored the attitude aspects of COVID-19, they not only 

assessed individuals' cognitive beliefs about anti-pandemic behavior, but also included 

emotional assessments such as COVID-19 fear.  

 

While a survey of 559 participants in Egypt showed a satisfactory level of knowledge, with an 

average knowledge score of 16.39 out of 23 (Abdelhafiz et al., 2020). However, researcher in 
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Pakistan found that 50.1% were aware of human-to-human transmission and 46.6% had seen 

a COVID-19 patient and 45.3% were aware of the spread of infection (Afzal et al., 2021b). 

Meanwhile in Ethiopia a study among chronically ill patients reported that only 33.9% knew 

enough about the pandemic (Akalu, Ayelign and Molla, 2020). From the studies reviewed one 

would argue that in the early times of the COVID-19 pandemic there was little to no adequate 

knowledge about COVID-19. 

 

However, as the COVID-19 pandemic progressed it seemed like communities had a better 

understanding of COVID-19. For instance, in Saudi Arabia a survey of 1767 participants 

showed that 95% of participants had high attitudes, with about 99.77% agreed to stay home 

to limit the spread of the virus, 99.89% having agreed that isolating infected people would help 

reduce the spread of the disease, and 97.51% having agreed that the spread of infection could 

be reduced closing of schools and colleges. In the same study about 96.38% agreed that 

closing malls could aid in slowing the spread of the virus, and 96.49% agreed that halting 

travel between cities could also slow the spread of the disease (Alahdal, Basingab and 

Alotaibi, 2020). It is important to note there was a growing significant difference between 

knowledge levels at the beginning of the COVID-19 pandemic and later times when 

communities had more exposure to information regarding COVID-19. 

 

Another study conducted in Saudi Arabia among 3,388 participants showed an optimistic 

attitude towards COVID-19, with a mean score of 28.23 (SD=2.76, range=6–30) (Al-Hanawi 

et al., 2020). A Malaysian study showed that 83.1% agreed that COVID-19 was well controlled 

(Azlan et al., 2020). In Bangladesh, a survey of participants in 2017 found that 62.3% of 

participants had a positive attitude towards COVID-19 (Bhagavathula et al., 2020). A survey 

conducted among 327 health workers in Vietnam showed that most of them had a positive 
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attitude towards COVID-19, with an average score of 1.86 ± 0.43 (range = 1-5) (Huynh et al., 

2020). 

 

Overall, the results of studies showed that most participants had sufficient knowledge, positive 

attitudes, and good practices. A small percentage of articles, reflecting a small number of 

participants, results indicated that some participants had poor knowledge, negative attitudes, 

and bad habits. In addition, several studies found that most participants in various countries 

around the world reported inadequate knowledge, negative attitudes, and practices towards 

COVID-19, as briefly described above. reporting. These reflect the existence of gaps in 

knowledge, attitudes, and practices regarding the COVID-19 pandemic in various countries 

around the world. Thus, improvements are still needed to manage and control this pandemic. 

Conclusion 

From the current literature reviewed it is evident that discrepancies among reported studies 

regarding knowledge, attitudes, and practices regarding COVID-19 exist across countries. 

Surveys in Egypt, Pakistan, Saudi Arabia, Malaysia, Vietnam, Jordan, Pakistan, China, Iran, 

Bangladesh, and Uganda revealed that most respondents had a good knowledge of COVID-

19. However, studies from Ethiopia and Bangladesh reported significantly low levels of 

knowledge about COVID-19. This provides important insights into the relevance of 

understanding knowledge, attitudes and practices regarding COVID-19 in South Africa. This 

study therefore provides excellent insight into the KAPs associated with COVID-19 in South 

Africa and better informs the Ministry of Health on how to better respond to future pandemics. 
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Part B: Table 1; Summary of studies that factors associated with the knowledge, attitude, and practice response to the 2019 novel 
coronavirus (COVID-19) and preventive measures of COVID-19 

Author and year Title of the 

study  

Country of 

study 

Analytical methods Type of study  Key explanatory 

variables 

Results 

Alahdal H, 

Basingab F, 

Alotaibi R (2020) 

An analytical 

study on the 

awareness, 

attitude and 

practice during 

the COVID-19 

pandemic in 

Riyadh, Saudi 

Arabia 

Saudi Arabia KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Gender 

Age 

Education level 

Employment status 

Marital status 

Family size 

Income 

Among all participants, 58% showed moderate awareness, 

95% high attitude and 81% good practice regarding 

COVID-19. A significant positive correlation was found 

between postural adjustment (r = 0.132, p-value < 0.001) 

and adjustment practice (r = 0.149, p-value < 0.001). 

Participant gender was the only common feature 

significantly associated with awareness and practice. 

However, the study found that male participants (60%) had 

slightly increased awareness of their practice compared to 

female participants (57%). In COVID-19, women (82%) 

performed slightly better than men (80%). The main 

sources of information were the World Health Organization 

(WHO) and the Ministry of Health (MOH). 

Bao-Liang 

Zhong1, Wei Luo, 

Hai-Mei Li, Qian-

Qian Zhang, Xiao-

Ge Liu, Wen-Tian 

Li1, Yi Li1, (2020) 

Knowledge, 

attitudes, and 

practices 

towards 

COVID-19 

among Chinese 

residents 

during the rapid 

rise period of 

the COVID-19 

outbreak: a 

quick online 

cross-sectional 

survey 

China KAP knowledge, 

attitude, and practice 

A cross-sectional 

survey 

Age, 

Gender 

Marital status 

Education 

Occupation 

Place of current 

residence 

Of those who completed the survey (n=6910), 65.7% were 

female, 63.5% had a bachelor's degree or higher, and 

56.2% engaged in intellectual work. The overall accuracy 

rate for the knowledge questionnaire was 90%. A majority 

of respondents (97.1%) were confident China could win her 

fight against COVID-19. Almost everyone (98.0%) wore a 

mask when going out in the past few days. For multiple 

logistic regression analysis, the COVID-19 knowledge 

score (or: 0.75-0.90, P<0.001) were significantly associated 

with negative attitudes towards COVID-2019 and less likely 

precautions. 

Pal R, Yadav U, 

Grover S, Saboo 

B, Verma A, 

Bhadada SK. 

(2020) 

Knowledge, 

attitudes and 

practices 

towards 

COVID-19 

among young 

adults with 

Type 1 

India KAP knowledge, 

attitude, and practice 

A cross-sectional 

survey 

Age 

Gender 

Residence 

Highest educational 

status 

Employment status 

Monthly 

family income 

Marital status 

After exclusion, 212 participants were included (mean age 

= 25.1–4.3 years, M: F = 10:11). The overall percentage of 

knowledge questionnaires was 83% (overall average 

knowledge score = 12.4 – 1.9). Most (74%) had an average 

level of knowledge (average – 1 SD). Higher education, 

urban residence, and marriage were associated with better 

knowledge scores. However, only urban dwelling was found 

to be statistically significant using multinomial logistic 

regression. Most (88%) felt she was at high risk of 
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Diabetes 

Mellitus amid 

the nationwide 

lockdown in 

India: A cross-

sectional 

survey 

contracting COVID-19 as a type 1 diabetic. At the same 

time, 98% were convinced of self-defence. Her 51% of 

respondents had left home during the lockdown, mainly to 

get insulin/needles/syringes/glucometer strips from the 

pharmacy. However, all maintained good hand hygiene and 

the majority followed routine dietary advice (95%) and 

administered insulin as prescribed (99%). Since lockdown 

began, 72 participants (34%) had had one or more 

episodes of hypoglycaemia. 

Mohammed K. Al-

Hanawi, Khadijah 

Angawi, Noor 

Alshareef, 

Ameerah M. N. 

Qattan, Hoda Z. 

Helmy, Yasmin 

Abudawood, 

Mohammed 

Alqurashi, Waleed 

M. Kattan, Nasser 

Akeil Kadasah, 

Gowokani Chijere 

Chirwa and Omar 

Alsharqi (2020) 

Knowledge, 

Attitude and 

Practice 

Toward 

COVID-19 

Among the 

Public in the 

Kingdom of 

Saudi Arabia: A 

Cross-Sectional 

Study 

Saudi Arabia KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Age 

Gender 

Marital status 

Education level 

Work status 

Region of residence 

Income level 

The majority of study participants were aware of COVID-19. 

The mean COVID-19 knowledge score was 17.96 (SD = 

2.24, range: 3–22), indicating a high level of knowledge. 

The average setting is 28.23 (SD = 2.76, range: 6–30), 

showing an optimistic attitude. The practice mean is 4.34 

(SD = 0.87, range: 0-5), showing best practices. However, 

the results showed that men were less knowledgeable 

about COVID-19 and had less optimistic attitudes and good 

practices than women. We also found that older people 

were more likely to have better knowledge and practice 

than younger people. 

Ahmed Samir 

Abdelhafiz, Zeinab 

Mohammed, 

Maha Emad 

Ibrahim, Hany H. 

Ziady, Mohamed 

Alorabi, Mohamed 

Ayyad & Eman A. 

Sultan (2020) 

Knowledge, 

Perceptions, 

and Attitude of 

Egyptians 

Towards the 

Novel 

Coronavirus 

Disease 

(COVID-19) 

Egypt KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Age 

Gender 

Education level 

Work status 

Region of residence 

Income level 

Five hundred and fifty nine persons completed the survey. 

The mean knowledge score was 16.39 out of 23, gained 

mainly though social media (66.9%), and the internet 

(58.3%). Knowledge was significantly lower among older, 

less educated, lower income participants, and rural 

residents. Most participants (86.9%) were concerned about 

the risk of infection. While 37.6% thought that their salary 

will be continued if they become isolated, 68.5% believed 

that it should be continued during this period. About 73.0% 

were looking forward to get the vaccine when available. 

Afzal MS, Khan A, 

Qureshi UUR, 

Saleem S, Saqib 

MAN, Shabbir 

RMK, et al. (2021) 

Community-

Based 

Assessment of 

Knowledge, 

Attitude, 

Practices and 

Pakistan KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Education 

Occupation 

Gender 

Age 

Marital status  

Ethnicity 

A total of 1060 surveys were received. 1004 were included 

and 56 were excluded. The highest representatives were 

Punjab (65.6%), female (63%), age group 21-30 (62.1%). 

Most of the participants were single (85%), Muslim (99.4%), 

Urdu-speaking (45.6%) and college educated (51.5%). 

Most of the participants were students (52.9%) and from 
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Risk Factors 

Regarding 

COVID-19 

Among 

Pakistanis 

Residents 

During a 

Recent 

Outbreak: A 

Cross-Sectional 

Survey 

economically middle-class families (40.8%). Knowledge 

was positively correlated with attitudes and practices, but 

negatively correlated with risk factors (P<0.05). Attitude 

was negatively correlated with risk factors and positively 

with practice. Risk factors and practices were positively 

correlated with each other. 

Akalu Y, Ayelign 

B, Molla MD. 

(2020) 

Knowledge, 

attitude and 

practice 

towards 

COVID-19 

among chronic 

disease 

patients at 

Addis Zemen 

Hospital, 

Northwest 

Ethiopia 

Ethiopia KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Education 

Occupation 

Gender 

Age 

Marital status 

 

The mean age of participants was 56.5 ± 13.5 years. The 

prevalence of poor knowledge and poor practice was 

33.9% and 47.3%, respectively. 41% of participants found it 

very difficult to avoid crowded populations. Age (AOR=1.05, 

(95% CI (1.01-1.08))), Literacy (AOR=7.1, 95% CI (1.58-

31.93)), Rural (AOR=19.0, 95% CI (6.87–52.66)) ), and 

monthly income (AOR=0.8, 95% CI (0.79–0.89)) were 

significantly associated with lack of knowledge. AOR=3.5, 

95% CI (1.48–8.38)), rural residence (AOR=2.7, 95% CI 

(1.09–6.70)), income less than 7252 Ethiopian birr 

(AOR=2.3, 95% CI (1.20–4, 15)) and low knowledge 

(AOR=8.6, 95% CI (3.81–19.45)) were significantly 

associated with poor practice. 

Azlan AA, 

Hamzah MR, Sern 

TJ, Ayub SH, 

Mohamad E. 

(2020) 

Public 

knowledge, 

attitudes and 

practices 

towards 

COVID-19: A 

cross-sectional 

study in 

Malaysia 

Malaysia KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Gender 

Age 

State of residence 

Occupation 

Household income 

The overall accuracy rate for the knowledge questionnaire 

was 80.5%. Most participants were positive about the 

success of controlling COVID-19 (83.1%), Malaysia's ability 

to beat the disease (95.9%) and how the Malaysian 

government is handling the crisis (89.9%). Most participants 

also took precautions such as avoiding crowds (83.4%) and 

practicing good hand hygiene (87.8%) the week before the 

movement restriction order began. However, wearing a 

face mask was less common (51.2%). 

Bhagavathula AS, 

Aldhaleei WA, 

Rahmani J, 

Mahabadi MA, 

Bandari DK. 

(2020) 

Novel 

coronavirus 

(COVID-19) 

knowledge and 

perceptions: a 

survey on 

Global KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Gender 

Age 

Residence 

Occupation 

 

Of the 529 participants, a total of 453 HCWs participated in 

the survey (response rate: 85.6%); 51.6% were male, 

32.1% were between the ages of 25 and 34, and most were 

physicians (30.2%) and medical students (29.6%). 

Regarding COVID-19, most participants used social media 

Media for information (61%) and a significant proportion of 

healthcare workers had a bad experience showed 
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healthcare 

workers 

knowledge and positivity of its infection (61%) and symptom 

onset (63.6%). Awareness of COVID-19 prevention and 

control. Factors such as age and occupation were related 

to inadequate knowledge and awareness of COVID-19. 

Huynh G, Nguyen 

TNH, Vo KN, 

Pham LA. (2020) 

Knowledge and 

attitude toward 

COVID-19 

among 

healthcare 

workers at 

District 2 

Hospital, Ho 

Chi Minh City 

Vietnam KAP knowledge, 

attitude, and practice  

A cross-sectional 

survey 

Age 

Gender 

Marital status 

Education level 

Work status 

Region of residence 

Income level 

Mean knowledge and attitude scores for a total of 327 

qualified HCPs were 8.17 ± 1.3 (range 4 to 10) and 1.86 ± 

0.43 (range 1 to 5), respectively. They showed good 

knowledge and positive attitude. However, approximately 

two-thirds of participants were aware of transmission 

routes, isolation time, and treatment (67.0%, 65.8%, and 

58.4%, respectively), and 82.3% and 79.8% were positive 

about personal risk and family. showed an attitude. member 

is sick. There was a negative correlation between 

knowledge score and attitude score (r=-0.21, P<0.001). 

Additionally, the HCW primarily used social media to learn 

about her COVID-19 (91.1%). 
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3.1 Abstract 

Background 

As part of a comprehensive response for COVID-19 prevention and control, South Africa, as well 

as many other countries, implemented extensive health and hygiene interventions to curb the 

spread of the disease. Extensive educational campaigns on all social media platforms as well as 

government agencies have been implemented in South Africa, however, adherence to these 

interventions, is affected by people’s knowledge, attitude, and practice (KAP) as well as the 

economic status for the given information to be effective. This KAP study was to examine changes 

in knowledge, attitudes and practices and socio-economic factors associated with the knowledge, 

attitude, and practice response to the 2019 novel coronavirus (COVID-19) and preventive 

measures of COVID-19 in South Africa: an internet-based cross-sectional study.  Surveys in 

Egypt, Pakistan, Saudi Arabia, Malaysia, Vietnam, Jordan, Pakistan, China, Iran, Bangladesh, 

and Uganda revealed that most respondents had a good knowledge of COVID-19. 

Methods 

The study used an analytical cross-sectional design, and it was conducted in South Africa.  At the 

time of the study, it was impossible to do community-based surveys due to the COVID-19 
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mailto:%20naadiya.orrie@gmail.com1*


 49 

pandemic, hence, data was collected online. Data was collected using an online electronic survey 

where participants completed the online questionnaire once. The survey was drawn up using 

REDCap software. The KAP results were analyzed as proportions and then the association 

between KAP and demographic characteristics was done using ordered logit regression models 

for knowledge, attitude, and practice scores. 

Results 

Of the 188 study participants, majority were females (57%) and about (43%) were males. For age 

and income, the means and standard deviations were [(36.84;10.89) & (R13 344.50; R14 

765.23)]. A greater proportion of the participants resided in formal residents (74%), had at least 

attained matric education (74%), also resided in the Western Cape province (97%) and were 

employed full time (60%). Income was a significant predictor of knowledge and practices with a 

unit increase in income increasing the ordered log-odds scale of knowledge by 5.13, while 

reducing ordered log-odds (OLO) scale for practices by 1.28. While a unit increase in age 

increased the OLO of knowledge (0.02), attitudes (0.02) and practices (0.03). Having matric 

education increased the OLO of knowledge (0.75) and practices (1.06) compared to participants 

with less than grade 11 education, while for attitudes it reduced the OLO of attitudes by 1.12. 

Additionally, staying in an informal house reduced the OLO of knowledge (15.55), attitudes (0.08) 

and practices (44.97) compared to staying in flat or house. However, having access to water 

[knowledge (16.40) and practices (30.31)] and electricity [knowledge (1.80) and practices (49.96)] 

increased the OLO of knowledge and practices compared to not having access. While being full-

time and part-time employed increased the OLO of attitudes and practices [full-time; 

attitudes(1.16) & practices (1.57)] ; [part-time; attitudes(0.25) & practices (0.44)]. Lastly, staying 

in formal residence area increased the OLO of knowledge (0.21), attitudes (1.67) and practices 

(0.02), compared to staying in informal residences. Regarding the knowledge dimension 

participants showed that they were knowledgeable [(65%;Good knowledge), (9%;Fair 

knowledge), (26%;Poor knowledge)]. While for attitudes participants generally reported poor 

attitudes [42%;(Poor attitudes), (35%;Fair attitudes) (23%;Good attitudes)]. Lastly, participants 

had fairly good practices [(62%;Good practices), (13%; Fair practices), (25%;Poor practices)].  

Conclusion 

This study showed significantly higher proportions of people with good knowledge and good 

practices, however, it also recorded a greater proportion of the participants who had poor 

attitudes. This information would be useful in the formulation of policy for community projects 
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addressing behavioural change and adds to the global data on the same subject. The personal 

responsibility narrative was used during the pandemic, however people found it difficult to adhere to 

lockdown restrictions thus multipronged action will be needed to address the factors that affect KAP. 

 

Keywords: knowledge, attitude, and practice (KAP); COVID-19 knowledge; affective attitude; 

preventive behavior 

3.2 Background 

 

On the 5th March 2020 the South African government announced its first COVID-19 case and 

simultaneously the National Institute for Communicable disease in South Africa had warned 

against the stigmatization of those affected by coronavirus(Agency, 2020). On the 15th March 

2020 the President of South Africa declared COVID-19 outbreak as a National State of 

disaster(Made et al., 2021). PILOT th March 2020, South Africa went into lockdown and the same 

day the announcement of the first COVID-19 deaths was made(First Covid-19 deaths in South 

Africa announced as infection toll reaches 1,000, no date). A COVID-19 death was defined by the 

National Department of Health, as a death resulting from an illness which is compatible with 

COVID-19 (based on laboratory confirmation or on clinical features only)(Department Health 

Republic of South Africa, 2020). The first level of restrictions was known to South Africans as 

‘Lockdown Level 5’(Timeline | A look back at the past two years of lockdown | City Press, no date), 

which indicated that the country was experiencing a high COVID-19 spread with a low health 

system readiness(About alert system | South African Government, no date). Level 5 restrictions 

required all COVID-19 health and safety protocols to be observed, which included the use of 

appropriate personal protective equipment, such as wearing of masks, social distancing and the 

restriction of movement(COVID-19 Risk Adjusted Strategy - SA Corona Virus Online Portal, no 

date). Initially these restrictions were based on WHO country guidelines when dealing with COVI-

19 pandemic(Technical guidance, no date). Level 5 restrictions was the basis for the adjustments 

that would later follow during level 4 and below. Movement restrictions meant that only essential 

workers were permitted ‘movement’ and non-essential workers were only allowed if to obtain 

essential goods such as food, medical products, cleaning and hygiene requirement and items for 

winter season readiness such as blankets and heaters(South African Government, 2020). The 

level 5 restrictions banned the selling of alcohol, hot foods, no restaurants and accommodation 
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were permitted(About alert system | South African Government, no date). The services of bus, 

taxi and motor vehicles had restricted operating times and the restrictions on the capacity of the 

transport vehicle were also implemented (COVID-19 Risk Adjusted Strategy - SA Corona Virus 

Online Portal, no date). All social gatherings were prohibited, and interprovincial travelling were 

allowed only for the transportation of goods and in exceptional circumstances such as 

funerals(COVID-19 Risk Adjusted Strategy - SA Corona Virus Online Portal, no date). South 

Africa introduced a four month ban on the trade of tobacco products during COVID-19 pandemic 

to curb the spread of disease and although this decreased the number of smokers at the time, 

the market for illicit cigarettes trade increased(How to end tobacco use for good: What SA’s 

COVID tobacco ban has taught us - Bhekisisa, no date). 

These stringent measures were taken to reduce the spread of COIVD-19 infections and proved 

effective in decreasing the number of COVID-19 cases(Mofijur et al., 2021). In a study by Made 

et al, it was found that the number positive COVID-19 cases decreased in South Africa from pre-

lockdown until the last day of level 5 implementation(Made et al., 2021). Although it is possible to 

control COVID-19 infections with collective engagement in preventative behaviours such as social 

distancing , practicing personal hygiene, many individuals have experienced loss of employment 

and suppression of freedom(Mofijur et al., 2021). We argue that these factors could affect 

knowledge, attitude and practice behaviours amongst individuals.  

 

In previous pandemics, such as the “Spanish Flu” which killed between 20 to 50 million people 

between 1918 and 1919 worldwide(Taubenberger and Morens, 2006), knowledge about the flu 

was limited, and the presence of war during the Spanish flu pandemic prompted governments, to 

take action similar to COVID-19. Governments closed schools, theatres, churches, taverns and 

markets(Hays, 2005) and required the public to wear masks that covered their mouth, but this 

instruction was received with resistance from the public as some referred to it as an “infringements 

of civil liberty” and others donned it as a civic joke(Hays, 2005).  

 

Similarly with the severe acute respiratory syndrome (SARS) virus of 2003 that affected 37 

countries and resulted in 744 deaths was received by the public with misconception and attitude 

and the Chinese public resisted compliance with preventive measures which led to the rapid 

spread of the virus in the country(Lin et al., 2011)(Freimuth et al., 2017). The experiences in China 

of the SARS virus proved the importance of monitoring not only public perception but also the 
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economic impact of the disease since it has a direct effect on compliance by the public to 

precautionary interventions(Lin et al., 2011).  

 

Evidence on the social, cognitive, and psychological factors associated with the behaviors is 

limited and thus necessary in the South African setting.  

Prior studies on the subject assessed KAP towards COVID-19, but limited studies on the 

association of KAP and the socio-economic factors in response to the 2019 COID-19 preventative 

measures were found, specifically for South Africa.  

Many studies focused on the direct effects of knowledge on adopting preventive behaviors or 

attitudes without considering the indirect effects of knowledge on practices that are facilitated by 

attitudes towards the response to health knowledge.  

Studied on KAP during COVID-19 presented with conflicting results across different countries. 

Knowledge scores on COVID-19 varied between 58% and 90% amongst like Saudi Arabia and 

China(Alahdal, Basingab and Alotaibi, 2020)(Zhong et al., 2020). Allegrante et al found that 

knowledge does not always lead to individual preventive behavior(Allegrante, Auld and Natarajan, 

2020), while a study conducted by Rucker found that attitudes about COVID-19 may be the key 

to driving individuals’ actions(Jamison et al., 2017). 

 

WHO recommended that the best practice for prevention of the spread of CIVD-19 disease was 

through education(WHO, 2020). 

Extensive educational campaigns on all social media platforms as well as government agencies 

were implemented in South Africa, however, adherence to these interventions, may have been 

affected by people’s knowledge, attitude and practice (KAP) the economic status for the given 

information to be effective. The main purpose of this KAP study was to examine changes in 

knowledge, attitudes and practices and socio-economic factors associated with the knowledge, 

attitude, and practice response to the 2019 novel coronavirus (COVID-19) and preventive 

measures of COVID-19 in South Africa.  

3.3 Methods 

This study adapted the WHO Europe Covid KAP questionnaire on “knowledge, risk perceptions, 

preventive behaviours and trust to inform pandemic outbreak response” (World Health 
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Organisation, 2020) to the South Africa context. The study used an analytical cross-sectional 

design. Data was collected using an online electronic survey where participants complete the 

online questionnaire once. The process of recruiting participants adopted a non-probability 

method, as the survey was done through convenience sampling. Supplementary to convenience 

sampling, snowball sampling was then used where the researchers’ network was then requested 

to extend the survey onto their respective contacts which allowed for the available population to 

partake in the study. The researcher sent a link via online platforms such as “WhatsApp” and 

“Facebook” to the researcher's contacts and requested that the link be forwarded on. 

Figure 1 - Sequence of events 

  

The targeted sample size 385 participants which was calculated using a 95% confidence interval 

and a 50% anticipated internet user’s population and a 5% precision. Low response resulted in a 

total sample of 188 participants after data cleaning. Data was collected from South African 

participants who were 18 years and older.   

The questionnaire was adapted and validated by the researcher and was pilot tested to ensure 

adaptability to country context. The Pilot test questionnaire assessed the reliability and validity of 

the questionnaire in achieving the aims of the research. For the pilot testing of the questionnaire 

the researcher employed convenience sampling. The questionnaire was made available in the 

English only. The final tool had several modules; 1)Socio-demography; 2)Knowledge [symptoms, 

treatment, Knowledge incubation, COVID-19 risk perception: probability and Severity, Knowledge 

and self-assessed adherence to prevention measures, prevention – own behaviours]; Attitudes 

[trust in sources of information, use of sources of information, trust in institutions (perceptions), 

policies, interventions (perceptions), lifting restrictions (pandemic transition phase)] ; 3)Practices 

[behaviour and worry]. The definitive survey questions used are presented in Part E: Appendix 

4. To describe the KAP profile, a likert scale was designed for each dimension of KAP. Each index 

had varying score ranges as the number of questions in each domain was not the same (Part C: 

Table 1Error! Reference source not found.). A composite KAP rating score was computed as 

the row total of all the questions that are in that domain and then recoded into range which 
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reflected if it was; poor, fair or good. The psychometric properties of the scale were evaluated and 

any items that may affect its validity were removed. Reliability was assessed using Cronbach's 

alpha, and internal consistency and power were assessed using Spearman's rank correlation. For 

data management, data exploration and analysis, this study will use Stata version 17.0 (Stata 

Corp, Texas, United States). Ordered logistic regression was used to test the association between 

KAP and socioeconomic factors.  

The survey development and data collection was done using REDcap. Data collected was 

password protected and saved to an encrypted hard drive. A secondary encrypted hard drive was 

used for backing up data. The data collected is the intellectual property of The University of Cape 

Town (UCT) and continues to be handled in accordance with UCT Data Management policy. The 

survey was completed on a voluntary basis. 

 

Part C: Table 1 Summary statistics of knowledge, attitudes, and practice scores 

Variable Mean Std. dev. Min Max Total 
Score 

Knowledge 46,15 27,32 0 78 79 

Attitudes 87,93 58,35 0 188 202 

Practice 34,17 20,58 0 59 60 

 

 

3.3 Results 

3.3.1 Descriptive statistics 

Part C: Table 2 Demographic characteristics of participants (n=188) 

Variable Category N (%) 

Sex Females 107 (57) 

Males 81 (43) 

 
Marital Status 

Unmarried 84 (45) 

Married 104 (55) 

 
Residence Status 

Informal Areas 36 (20) 

Formal Residence 137 (74) 

Small Holding 12 (6) 

Education <11 Grade 48 (26) 

Matric 136 (74) 

 
Province 

Eastern Cape 4 (2) 

Limpopo 2 (1) 

Western Cape 182 (97) 

 Less than 4 84 (46) 
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Household size More than 4 98 (54) 

 
 
Employment Status 

Unemployed 34 (20) 

Employed-full-time 104 (60) 

Employed-part-time 19 (11) 

Self-employed 16 (9) 

 
 
Income Source 

Salary or wage 133 (74) 

Government grants 18 (10) 

Pension 6 (3) 

Family support 23 (13) 

 Mean Standard Dev Min                                Max 

Age 36.84 10.89 18                                     68 

Income 13 344.50 14 765.23 0                                70 000 

 

For age and income, the means and standard deviations were [(36.84;10.89) & (R13 344.50; R14 

765.23)]. Majority of the study participants were females (57%) and about (43%) were males. A 

greater proportion of the participants were residing in formal residents (74%), had at least attained 

matric education (74%), also resided in the Western Cape province (97%) and were employed 

full time (60%) [Part C: Table 2Error! Reference source not found.]. 

3.3.2 Psychometric properties of the KAP scale 

Part C:Table 3 Analysis of the psychometric properties of the KAP scale 

 Knowledge Attitudes Practices 

Cronbach’s alpha 0.9329 0.9146 0.7901 

Average inter-item correlation 0.5167 0.1994 0.2388 

 

The scales for knowledge, attitudes and practices relative to the COVID-19 pandemic had 

excellent reliability as the test for reliability (Cronbach’s alpha) was more than 70% Error! 

Reference source not found.. However, the average inter-item correlation of the knowledge 

dimension was significant high more than 50% [Part C:Table 3]Error! Reference source not 

found..  

3.3.3 Knowledge responses to the 2019 novel coronavirus (COVID-19) 

and preventive measures of COVID-19 in South Africa 

The study participants reported that it was generally easy to find and understand the information 

they needed related to COVID-19 [Part C: Figure 1] Error! Reference source not found.. The 

study participants also showed that they understood the restrictions and recommendations and 

followed most of the recommendations and regulations that had been put in place to try and 

reduce the spread of COVID-19 [Part C: Figure 1]Error! Reference source not found.. 
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3.3.4 Attitude responses to the 2019 novel coronavirus (COVID-19) and 

preventive measures of COVID-19 in South Africa 

Responses to attitudes towards COVID-19 in South Africa indicated that participants were more 

likely to seek information about COVID-19 from the community than from health sources such as 

the World Health Organization website or COVID-19 hotline or national COVID-19 information 

Part C: Figure 2 Error! Reference source not found.. The same trend was observed when it came 

to media use, participants were more confident and more trusting to communities than institutions 

of authority such as the department of health, minister of health, WHO, COVID-19 hotline and 

national COVID-19 information Part C: Figure 3Error! Reference source not found.. The trend 

continued as is even on perceptions on whom the society believed could handle the COVID-19 

pandemic, with a significantly higher proportion citing that they believed religious entities (places 

of worship) had a better chance of handling the COVID-19 pandemicPart C: Figure 4 Error! 

Reference source not found.. 

3.3.5 Practice responses to the 2019 novel coronavirus (COVID-19) and 

preventive measures of COVID-19 in South Africa 

Participants showed that they practiced most of the recommended mitigations aimed at reducing 

COVID-19 transmission in South Africa. 47% of the participants reported frequently washing of 

hands with soap and water for at least 20 seconds, avoided touching eyes, nose, and mouth with 

unwashed hands and used disinfectants or hand sanitizers to clean hands when soap and water 

were not available Part C: Figure 5.  

3.3.6 Knowledge, attitude, and practice responses to the 2019 novel 

coronavirus (COVID-19) and preventive measures of COVID-19 in 

South Africa 

Regarding the knowledge dimension participants showed that they were knowledgeable [(65%; 

Good knowledge), (9%; Fair knowledge), (26%; Poor knowledge)]. While for attitudes participants 

reported poor attitudes [42%;(Poor attitudes), (35%; Fair attitudes) (23%; Good attitudes)]. Lastly, 

participants had fairly good practices [(62%; Good practices), (13%; Fair practices), (25%; Poor 

practices)] Part C: Figure 5 Error! Reference source not found.. 
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Part C: Figure 1 Response to statements regarding knowledge of COVID-19 

How easy or difficult would you say it is to...  

 

 

. …find the information you need related to COVID-19? 

. ...understand information about what to do if you think you have 

COVID-19? 

...judge if the information about COVID-19 in the media is reliable? 

...understand restrictions and recommendations of authorities regarding 

COVID-19? 

...follow the recommendations on how to protect yourself from COVID-

19? 

...understand recommendations about when to stay at home from 

work/school, and when not to? 

...follow recommendations about when to stay at home from 

work/school, and when not to? 

...understand recommendations about when to engage in social 

activities, and when not to? 

...follow recommendations about when to engage in social activities, 

and when not to? 

…understand recommendations about wearing a mask? 

...follow recommendations about wearing a mask? 

…understand recommendations about the 1.5m social distancing? 

...follow recommendations about the 1.5m social distancing? 

How likely do you think you are to get infected with COVID-19? 

How severe would contracting COVID-19 be for you (how seriously ill 

do you think you will be)? 

3%

2%

6%

4%

2%

2%

4%

2%

4%

3%

3%

3%

2%

7%

26%

2%
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14%
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1%
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13%
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19%
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15%
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47%

35%
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49%
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49%
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13%
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14%
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Part C: Figure 2 Response to statements regarding trusting information relative to COVID-19. 

 

How much do you TRUST information about COVID-19 from the following sources: 

Television 

 

Newspapers 

Telephone 

Health workers 

Social media 

Family and friends 

Work 

Radio 

Department of Health 

Government Ministers 

Celebrities and social media influencers 

World Health Organization 

COVID-19 Hotlines 

National COVID-19 information website 

 

 
 
 
 
 

22%

24%

37%

8%

48%

25%

17%

19%

14%

29%

46%

14%

19%

18%

37%

42%

27%

43%

23%

41%

42%
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33%

20%

35%

30%
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26%
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29%

15%
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23%

17%

24%

10%

18%
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7%

34%
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16%
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36%

31%

35%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Very little trust Trust Neither trust or distrust A great deal of trust
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Part C: Figure 3 Response to statements regarding media use relative to COVID-19. 

How often do you USE the following sources for information about COVID-19?: 

Television 

 

Newspapers 

Telephone 

Health workers 

Social media 

Family and friends 

Work 

Radio 

Department of Health 

Government Ministers 

Celebrities and social media 

influencers 

World Health Organization 

COVID-19 Hotlines 

National COVID-19 information 

website 

 

24%
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10%

21%

14%

20%

19%

14%

27%

50%
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36%
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Part C: Figure 4 Response to statements regarding confidence in handling COVID-19. 

How much confidence do you have that the following can handle the COVID-19 challenge well?: 

Your family doctor 

 

Your employer 

Hospitals 

Clinics 

Community health 

care centers 

Department of Health 

Government officials 

such as Ministers and 

councilors 

Schools 

Police 

Place of worship 
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Part C: Figure 5 Response to statements regarding practices in handling COVID-19 

 

During the last 7 days, which of the following measures have you taken to prevent infection from COVID-19?: 

Frequently washed my hands with soap and 

water for at least 20 seconds 

 

 

Avoided touching my eyes, nose, and mouth 

with unwashed hands 

Used disinfectants/hand sanitizers to clean 

hands when soap and water were not available 

Avoided a social event I wanted to attend 

Stayed at home from work/ school 

Used medication to prevent/ treat COVID-19 

Used alternative medications to prevent or treat 

COVID-19 

Wore a mask appropriately in public 

Ensured appropriate social distancing in public 

Disinfected surfaces 

 



 62 

Part C: Figure 6 The distribution of knowledge, attitude and practice scores with the knowledge, attitude, and practice 
response to the 2019 novel coronavirus (COVID-19) and preventive measures of COVID-19 in South Africa (n=188). 
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3.3.7 Socio-economic factors associated with KAP response to the 2019 novel 

coronavirus (COVID-19) and preventive measures of COVID-19 in South 

Africa 

Part C:Table 4 Ordered logistic regression output 

Socioeconomic determinants Knowledge Attitudes Practices 

Income Income 5.13** 1.80 -1.28** 

(3.56) (1.43) (2.18) 

Age Age 0.03** 0.02** 0.05** 

(0.03) (0.02) (0.03) 

Education (ref= Grade<11) Matric 0.75** -1.12** 1.06** 

(0.61) (0.46) (0.88) 

Sex (ref=Females) Males 0.58 -0.58 -1.12* 

(0.64) (0.36) (0.59) 

Marital Status (ref=Unmarried) Married -0.348 -0.361 0.02 

(0.60) (0.36) (0.58) 

Dwelling type (ref=Flat or House) Informal house -15.55** -0.08** -44.97** 

(1.18) (1.02) (3.92) 

Access to water (ref=No)  (Yes) 16.40** -0.302** 30.31** 

(1.18) (1.20) (3.32) 

Access to electricity (ref=No)  (Yes) 1.84** -0.137** 47.96** 

(1.72) (1.32) (3.29) 

Household size (ref=Less than 4) More than 4 -0.36 0.00 -0.28 

(0.59) (0.36) (0.55) 

 
 
Employment status (ref=not employed) 

Employed full time 0.37 1.16** 1.57** 

(0.82) (0.56) (0.90) 

Employed part-time 0.32 0.25** 0.44** 

(0.86) (0.68) (1.79) 

Self-employed -0.60 0.83 -0.77 

(0.96) (0.71) (0.97) 

 
Residence status (ref= Informal Areas) 

Formal Residence 0.21*** 1.67*** 0.02*** 

(0.798) (0.572) (0.86) 

Small Holding -0.09 -0.62 17.42 

(1.06) (0.79) (6.28) 

 /cut1 16.86 -1.43 77.19 

(1.18) (1.76) (5.32) 

 /cut2 18.64 0.90 - 

(1.18) (1.76) - 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 

Income was a significant predictor of knowledge and practices at 95% confidence interval Part C:Table 

4Error! Reference source not found.. A unit increase in income in this case is expected to increase the 

ordered log-odds scale of knowledge by 5.13, while for practices a unit increase in income would reduce 

the ordered log-odds scale of practices reduce by 1.28 Part C:Table 4 Error! Reference source not 

found., holding all other variables in the regression model constant. While a unit increase in age would 

increase the ordered log-odds scale knowledge (0.02), attitudes (0.02) and practices (0.03) Part C:Table 4 

Error! Reference source not found.. Additionally, having a matric education would increase the ordered 

log-odds scale of knowledge (0.75) and practices (1.06) compared to participants with less than grade 11 

education, while for attitudes it would reduce the ordered log-odds scale of attitudes by 1.12, holding all 

other things constant Part C:Table 4Error! Reference source not found.. While staying in an informal 
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house would reduce the ordered log-odds scale of knowledge (15.55), attitudes (0.08) and practices 

(44.97) compared to staying in flat or house Part C:Table 4 Error! Reference source not found.. Having 

access to water [knowledge (16.40) and practices (30.31)] and electricity [knowledge (1.80) and practices 

(49.96)] increased the ordered log-odds scale of knowledge and practices compared to not having 

accessPart C:Table 4. While being full-time and part-time employed increased the ordered log-odds scale 

of attitudes and practices [full-time; attitudes(1.16) & practices (1.57)] ; [part-time; attitudes(0.25) & 

practices (0.44)] Part C:Table 4 Error! Reference source not found.. Lastly, staying in formal residence 

area increased the ordered log-odds scale of knowledge (0.21), attitudes (1.67) and practices (0.02), 

compared to staying in informal residences. 

 

3.4 Discussion 

This KAP study delved into the interplay between knowledge, attitudes, and practices related to COVID-

19 and the influence of socio-economic factors on these components in South Africa. Participants 

demonstrated a significant understanding of COVID-19, contrasting with early pandemic findings of limited 

disease transmission awareness (Baig et al., 2020)(Erfani et al., 2020)(Singh, Ahuja and Student, 2020), 

but in line with Kasemy et al.(Kasemy et al., 2020) . The sample predominantly consisted of females from 

the Western Cape, living in formal residences, and engaged in full-time employment. Age and income 

diversity were evident, spanning from 18 to 68 years old and earnings of up to R70,000. The reliability of 

the KAP scale was substantial, with the knowledge dimension showing a high average inter-item 

correlation, underscoring the tool's validity. 

 

Concerning participants' perspectives on COVID-19, a clear trend emerged. Participants felt well-informed 

about COVID-19. However, their trust inclined more towards community and religious entities rather than 

formal health channels. This trust in local sources suggests an avenue for authorities: strengthening 

community outreach and capitalizing on local influencers and religious platforms to disseminate accurate 

information. Our study demonstrated substantial COVID-19 understanding, but as Allegrante, Auld, and 

Natarajan (Allegrante, Auld and Natarajan, 2020) suggest, knowledge doesn't necessarily lead to 

preventive action. Attitudes, as Rucker (Jamison et al., 2017) asserts, might be the real driver of behavior. 

Such variations between our findings and prior studies beg the question: what influences these shifts in 

knowledge and attitudes? Our results echo an Egyptian study with an average knowledge score of 16.39 

out of 23(Alahdal, Basingab and Alotaibi, 2020). Conversely, an Ethiopian research showed only 33.9% of 

chronically ill patients were adequately informed about the pandemic(Bureau, 2021), suggesting changing 

dynamics in knowledge access over time. 

 

Participants' adherence to COVID-19 preventive practices, such as regular hand washing, using sanitizers, 

and mask-wearing, was commendable. While their knowledge about the virus appeared substantial, their 

attitudes present a concern. Compared to the optimistic viewpoints from Saudi Arabia(Hassan et al., 2021) 
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and Vietnam(Huynh et al., 2020), South African participants demonstrated more reserved attitudes 

towards COVID-19. Moreover, their trust in community structures to handle the pandemic, though existent, 

lagged behind the confidence levels observed in Malaysia(Azlan et al., 2020). This varied attitude across 

regions calls for deeper exploration into what shapes public sentiment on the pandemic. 

 

Socio-economic factors significantly influenced participants' knowledge, attitudes, and practices (KAP) 

towards COVID-19. Income was a strong determinant, emphasizing societal disparities. Age and education 

were also influential, particularly in shaping attitudes and practices. Notably, our study revealed a shift 

from early pandemic findings where males dominated household KAP dynamics (Hassan et al., 2021), to 

females now taking a lead role. Middle-income families with better education typically showed more 

proactive COVID-19 preventive behaviors, underscoring the link between socio-economic status and 

pandemic awareness. Furthermore, those in informal living situations displayed less positive KAPs than 

their counterparts in formal housing. Access to basic amenities, like water and electricity, and employment, 

especially in structured settings, were correlated with better attitudes and practices, possibly due to 

workplace sensitization initiatives. 

 

The study's participants demonstrated strong knowledge and practices related to COVID-19. However, 

the data underscores a crucial need for official entities to intensify community engagement, particularly 

within varied socio-economic sectors. Leveraging community platforms, notably religious institutions, 

could be instrumental in disseminating accurate information and fostering more positive attitudes. This 

rich understanding of demographics and KAP responses offers a blueprint for future interventions and 

communication tactics. Despite global endeavours to address COVID-19, disparities persist. Our findings 

emphasize the importance of evolving strategies to address these gaps, fostering a more cohesive and 

potent pandemic response. 

 

3.5 Study strengths and limitations 

This study had several limitations. Firstly, COVID-19 preventive actions in this context are the 

result of subjective self-reporting of participants and reported behavior may not match actual 

behavior. Secondly, it was impossible to conduct face to face interviews and collect data during 

the COVID-19 pandemic due to COVID-19 lockdowns and COVID-19 restrictions. The latter had 

a huge strain on the study response rate as a result the study only manage to recruit about 75% 

of the targeted sample size and losing about 10% of the participants during data cleaning mainly 

because of missing data. As a result, the analysis was based on about 65% of the targeted sample 

size. KAP surveys are based on opinion and statements provided by respondents, but 

respondents actual behavior may prove different. As a result, the findings of the study must be 
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taken with caution as the actual respondent’s behavior might vary with how they have portrayed 

their behavior in the survey.  

Conclusion 

This paper suggests that while knowledge plays a more important function in encouraging individuals to 

engage in specific practices, attitudes towards COVID-19 on the other hand were less likely to influence 

individuals to engage in preventive behaviors and other positive impacts.  
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4. PART D: POLICY BRIEF DEVELOPMENT 
 

Socio-economic factors associated with knowledge, attitudes, and 
practices response to the 2019 novel coronavirus (COVID-19) and 

preventive measures of COVID-19 in South Africa: An internet 
based cross-sectional study 

   

Factors associated with KAP in response to 
COVID-19 
 
Pandemics existed long before humans were 
aware of them, dating back to 165 AD, with 
plagues like the Antoninian plague (165 AD), 
Justinian's plague (541-542), and the Black 
Death (1346-1353), with infections spread across 
countries and killing millions. The worst pandemic 
of the 19th century was the influenza pandemic 
called the “Spanish Flu” which killed between 20 
to 50 million people between 1918 and 1919 
worldwide. Knowledge about the 1918 flu at the 
time was limited, no one knew why it was so 
dangerous, there was not any cure for it and thus 
peopled at the time believed that the best cure 
was bed rest. 
 
In the modern era, the severe acute respiratory 
syndrome (SARS) virus of 2003 affected 37 
countries and resulted in 744 deaths even though 
it only lasted a few months. Mortality experiences 
was mainly driven by misconceptions and the 
attitudes associated with the virus. The 
experiences in China of the SARS virus were 
therefore an important learning point proving the 
importance of monitoring not only public 
perception but also the economic impact  of the 
disease since it had a direct effect on compliance 
by the public to precautionary interventions 
 
This is the case with the current outbreak of the 
coronavirus disease as infection presents itself 
as pneumonia with unknown cause. On the 31st 
of December 2019, Wuhan City in China 
informed the World Health Organization (WHO) 
of cases of pneumonia that had an unknown 
cause. By the 3rd of January 2020, 44 cases of 
patients with pneumonia were reported. On the 
11th February 2020, the WHO named the 
disease COVID-19 short for coronavirus disease 
2019. On the 5th March 2020 the South African 
government announced its first COVID-19 case  
and simultaneously the National Institute for 

Communicable disease in South Africa had 
warned against the stigmatization of those 
affected by coronavirus.  
 
As part of a comprehensive response for COVID-
19 prevention and control, South Africa, as well 
as many other countries, implemented extensive 
health and hygiene interventions to curb the 
spread of the disease. Interventions led by WHO 
included hand washing campaigns, guidance on 

social distancing, practising respiratory hygiene, 
awareness on refraining from touching eye, nose and 
mouth, and informing people on when to seek medical 
attention. 
 

Extensive educational campaigns on all social 
media platforms as well as government agencies 
were implemented in South Africa in response to 
disrupting the transmission of COVID-19. 
However, adherence to these interventions was 
affected by people’s knowledge, attitude and 
practice (KAP) as well as the economic status for 
the given information to be effective. The main 
purpose of this KAP study was to examine 
changes in knowledge, attitudes and practices 
and socio-economic factors associated with the 
knowledge, attitude, and practice response to 
COVID-19 and preventive measures of COVID-
19 in South Africa. 
 
Research Evidence 

Part D: Figure 1 How confident people that 
the following could handle the COVID-19 
challenge well 
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towards COVID-19 were less likely to influence individuals to engage in preventive 
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 Knowledge is an important driver of practices- knowledge plays a more important function 

in encouraging individuals to engage in specific practices 
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Source: Own computations 
 

Error! Reference source not found. shows 
that people were more confident that the 
community structures such as place of 
worship could better handle the COVID-19 
than government officials. This clearly 
shows that communities now are not 
confident with the political system even in 
dire times such as pandemics. 

Part D: Figure 2 Level of trust of information 
about COVID-19 from the following sources 

 

Source: Own computations 
 

Error! Reference source not found. reported 
that communities at large had a great deal of trust 
on information from the department of health, 
COVID-19 hotline and WHO website. This 
important to note as these are official mouth 
pieces of information regarding public health 
issues. 
 

Part D: Figure 3 The distribution of KAP 
response to COVID-19 in South Africa 
(n=188) 

   
Source: Own computations 

 
The gathered research evidence showed that 
communities were knowledgeable and had good 
practices relative to COVID-19, however, there is 
evidence of poor attitudes. The evidence of poor 
attitudes was mainly driven by negative 
perceptions of the governing institutions. 
 

Policy recommendations 
It is critical to review the policies of governing 
health and invest more in understanding why 
people no longer trust governing institutions. 
One of the reasons might be because of the 
recent corruption allegations which has 
characterized health systems in South Africa.  
 

Knowledge of COVID-19 does not necessarily 
lead people to preventive measures. This does 
not mean that public knowledge about the 
disease is not important. It is the basis of action 
and the reason for action. If competent 
authorities inform people of COVID-19 related 
illnesses and infections, there will therefore need 
to think about how to make a difference from 
“empty speech” in public to "do it now". 
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Part E: Appendix 3; BMC Public Health - (Guide for authors)  

Submission Guidelines 

1. Criteria 

Research articles should report on original primary research or new experimental or 

computational methods, tests or procedures. Manuscripts reporting results of a clinical trial 

must conform to CONSORT 2010 guidelines. Authors of randomized controlled trials should 

submit a complete CONSORT checklist alongside their manuscript, available 

at www.consort-statement.org. Research articles may also report on systematic reviews of 

published research provided they adhere to the appropriate reporting guidelines which are 

detailed in our editorial policies. Please note that non-commissioned pooled analyses of 

selected published research and bibliometric analyses will not be considered. Studies 

reporting descriptive results from a single institution or region will only be considered if 

analogous data have not been previously published in a peer reviewed journal and the 

conclusions provide distinct insights that are of relevance to a regional or international 

audience. 

Data sharing 

BMC Public Health strongly supports open research, including transparency and openness 

in reporting. Further details of our Data availability policy can be found on the journal's About 

page. 

Professionally produced Visual Abstracts 

BMC Public Health will consider visual abstracts. As an author submitting to the journal, you 

may wish to make use of services provided at Springer Nature for high quality and affordable 

visual abstracts where you are entitled to a 20% discount. Click here to find out more about 

the service, and your discount will be automatically be applied when using this link. 

2. Preparing your manuscript 

The information below details the section headings that you should include in your 

manuscript and what information should be within each section. 

Please note that your manuscript must include a 'Declarations' section including all the 

subheadings (please see below for more information). 

3. Title page 
The title page should: 

 present a title that includes, if appropriate, the study design e.g.: 
o "A versus B in the treatment of C: a randomized controlled trial", "X is a risk 

factor for Y: a case control study", "What is the impact of factor X on subject 
Y: A systematic review" 

o or for non-clinical or non-research studies a description of what the article 
reports 

 list the full names and institutional addresses for all authors 
o if a collaboration group should be listed as an author, please list the Group 

name as an author. If you would like the names of the individual members of 
the Group to be searchable through their individual PubMed records, please 
include this information in the “Acknowledgements” section in accordance 
with the instructions below 

http://www.consort-statement.org/
https://www.biomedcentral.com/getpublished/editorial-policies#standards+of+reporting
https://bmcpublichealth.biomedcentral.com/about
https://solutions.springernature.com/discount/BMCSERIESTWENTY?redirect=%2Fproducts%2Fvisual-abstract
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o Large Language Models (LLMs), such as ChatGPT, do not currently satisfy 
our authorship criteria. Notably an attribution of authorship carries with it 
accountability for the work, which cannot be effectively applied to LLMs. Use 
of an LLM should be properly documented in the Methods section (and if a 
Methods section is not available, in a suitable alternative part) of the 
manuscript. 

 indicate the corresponding author 
 

4. Abstract 

The Abstract should not exceed 350 words. Please minimize the use of abbreviations and do 

not cite references in the abstract. Reports of randomized controlled trials should follow 

the CONSORT extension for abstracts. The abstract must include the following separate 

sections: 

 Background: the context and purpose of the study 
 Methods: how the study was performed and statistical tests used 
 Results: the main findings 
 Conclusions: brief summary and potential implications 
 Trial registration: If your article reports the results of a health care intervention on 

human participants, it must be registered in an appropriate registry and the 
registration number and date of registration should be stated in this section. If it was 
not registered prospectively (before enrollment of the first participant), you should 
include the words 'retrospectively registered'. See our editorial policies for more 
information on trial registration 

 

5. Keywords 
Three to ten keywords representing the main content of the article. 

6. Background 
The Background section should explain the background to the study, its aims, a summary of 

the existing literature and why this study was necessary or its contribution to the field. 

7. Methods 
The methods section should include: 

 the aim, design and setting of the study 
 the characteristics of participants or description of materials 
 a clear description of all processes, interventions and comparisons. Generic drug 

names should generally be used. When proprietary brands are used in research, 
include the brand names in parentheses 

 the type of statistical analysis used, including a power calculation if appropriate 
 

8. Results 
This should include the findings of the study including, if appropriate, results of statistical 

analysis which must be included either in the text or as tables and figures. 

9. Discussion 
This section should discuss the implications of the findings in context of existing research 

and highlight limitations of the study. 

https://openai.com/blog/chatgpt/
https://www.biomedcentral.com/getpublished/editorial-policies#authorship
http://www.consort-statement.org/
https://www.biomedcentral.com/getpublished/editorial-policies#trial+registration
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10. Conclusions 
This should state clearly the main conclusions and provide an explanation of the importance 

and relevance of the study reported. 

11. List of abbreviations 
If abbreviations are used in the text they should be defined in the text at first use, and a list 

of abbreviations should be provided. 

 

 

12. Declarations 
All manuscripts must contain the following sections under the heading 'Declarations': 

 Ethics approval and consent to participate 
 Consent for publication 
 Availability of data and materials 
 Competing interests 
 Funding 
 Authors' contributions 
 Acknowledgements 
 Authors' information (optional) 

Please see below for details on the information to be included in these sections. 

If any of the sections are not relevant to your manuscript, please include the heading and 

write 'Not applicable' for that section.  

13. Ethics approval and consent to participate 
Manuscripts reporting studies involving human participants, human data or human tissue 

must: 

 include a statement on ethics approval and consent (even where the need for 
approval was waived) 

 include the name of the ethics committee that approved the study and the 
committee’s reference number if appropriate 

Studies involving animals must include a statement on ethics approval and for experimental 

studies involving client-owned animals, authors must also include a statement on informed 

consent from the client or owner. 

See our editorial policies for more information. 

If your manuscript does not report on or involve the use of any animal or human data or 

tissue, please state “Not applicable” in this section. 

14. Consent for publication 

If your manuscript contains any individual person’s data in any form (including any individual 

details, images or videos), consent for publication must be obtained from that person, or in 

the case of children, their parent or legal guardian. All presentations of case reports must 

have consent for publication. 

http://www.biomedcentral.com/submissions/editorial-policies#ethics+and+consent
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You can use your institutional consent form or our consent form if you prefer. You should not 

send the form to us on submission, but we may request to see a copy at any stage (including 

after publication). 

See our editorial policies for more information on consent for publication. 

If your manuscript does not contain data from any individual person, please state “Not 

applicable” in this section. 

15. Availability of data and materials 
All manuscripts must include an ‘Availability of data and materials’ statement. Data 

availability statements should include information on where data supporting the results 

reported in the article can be found including, where applicable, hyperlinks to publicly 

archived datasets analysed or generated during the study. By data we mean the minimal 

dataset that would be necessary to interpret, replicate and build upon the findings reported in 

the article. We recognise it is not always possible to share research data publicly, for 

instance when individual privacy could be compromised, and in such instances data 

availability should still be stated in the manuscript along with any conditions for access. 

Authors are also encouraged to preserve search strings on 

searchRxiv https://searchrxiv.org/, an archive to support researchers to report, store and 

share their searches consistently and to enable them to review and re-use existing searches. 

searchRxiv enables researchers to obtain a digital object identifier (DOI) for their search, 

allowing it to be cited.  

Data availability statements can take one of the following forms (or a combination of more 

than one if required for multiple datasets): 

 The datasets generated and/or analysed during the current study are available in the 
[NAME] repository, [PERSISTENT WEB LINK TO DATASETS] 

 The datasets used and/or analysed during the current study are available from the 
corresponding author on reasonable request. 

 All data generated or analysed during this study are included in this published article 
[and its supplementary information files]. 

 The datasets generated and/or analysed during the current study are not publicly 
available due [REASON WHY DATA ARE NOT PUBLIC] but are available from the 
corresponding author on reasonable request. 

 Data sharing is not applicable to this article as no datasets were generated or 
analysed during the current study. 

 The data that support the findings of this study are available from [third party name] 
but restrictions apply to the availability of these data, which were used under license 
for the current study, and so are not publicly available. Data are however available 
from the authors upon reasonable request and with permission of [third party name]. 

 Not applicable. If your manuscript does not contain any data, please state 'Not 
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