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Abstract 

 

Background 

Infection with Hepatitis B virus is a public health priority globally due the transmissible 

nature of the virus and the subsequent complications of Hepatitis B related disease. Public 

health surveillance systems are necessary to manage public health priorities such as Hepatitis 

B virus as these systems detect public health threats and inform public health actions. 

Surveillance systems need to be functioning appropriately to effectively inform public health 

responses. Therefore, it would important to assess the functioning of a surveillance system.  

 

Methods 

We conducted a cross-sectional study of the performance of the attributes of the Hepatitis B 

virus surveillance system at Charlotte Maxeke Johannesburg Academic Hospital between 

2017 – 2018. We performed a retrospective record review of the completeness and timeliness 

of the Hepatitis B virus positive case notification. We further conducted a survey of the 

healthcare worker (doctors and infection prevention and control nurses) perceptions of the 

attributes (i.e. simplicity, acceptability, timeliness, flexibility and usefulness) of the HBV 

surveillance system. 

 

Results 

Overall, 45.2% (n=238) of positive Hepatitis B virus cases were reported from Charlotte 

Maxeke Johannesburg Academic Hospital to the City of Johannesburg district office. Of 83 

matched cases, 44.6% (n=37) of cases were found to be reported timeously. Health care 

workers (n=82) largely perceived the HBV surveillance system at CMJAH to be 

unacceptable (45.0%, n=36), untimely (37.8%, n=31) and not useful (74.1%, n=60). They 

were equivocal regarding the simplicity and flexibility of the surveillance system.  

 

Conclusion 

Dysfunction of the HBV surveillance system directly impacts on South Africa’s ability to 

prevent infection with Hepatitis B virus and disease-related morbidity and mortality. Staff 

training, roll out of electronic reporting systems and routine feedback and monitoring of the 

HBV surveillance system could improve functioning of this system. 
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1. Chapter 1: Introduction 
 

1.1 Background 

 

Hepatitis B virus (HBV) is a public health concern due to the transmissible nature of this 

viral infection and its’ association with liver cirrhosis and liver cancer.  The World Health 

Organization (WHO) estimates that 15-20% of adults with chronic HBV infection will die 

from HBV associated liver cirrhosis or liver cancer (World Health Organization, 2017a). In 

2016, 194 countries (including South Africa) undertook to implement health care strategies 

that would eliminate viral hepatitis by 2030 (World Health Organization, 2017a). Infection 

with HBV remains a challenge with the prevalence of HBV in South Africa ranging 

anywhere between 1-15% (Kew, 2008). 

 

Hepatitis B virus prevention and control requires information regarding the infection to be 

accurate, valid and timeous to inform prompt action. In South Africa, reporting of positive 

HBV cases forms part of the passive surveillance system whereby acute and chronic infection 

with HBV is a medical condition which is notifiable by legal mandate (South African 

National Department of Health, 2017).  

 

Public health surveillance systems are necessary to detect public health threats and to inform 

public health actions timeously. Globally, there are challenges with the performance of these 

surveillance systems which prevents effective prevention and control measures being 

employed. Furthermore, there are great variations in completeness of reporting of notifiable 

medical conditions (NMC). Underreporting varies between 22-96% complete in some 

countries. Completeness of reporting also differs by disease with more commonly known 

diseases such as Tuberculosis (TB) and Human Immunodeficiency Virus (HIV) being 

reported better (Doyle et al., 2002). Challenges also exist with timeliness of reporting of 

diseases. Reporting of notifiable diseases in a timely manner also differs by country and by 

disease (Reijn et al., 2011, Garcell H G, 2014). Cases reported outside the required time-

period pose a threat to public health safety as prompt action to prevent person-to-person 

transmission of diseases is reduced. 
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In South Africa, reporting of NMCs by health care establishments, of diseases which pose a 

public health threat are mandated by law under the National Health Care Act and regulations 

relating to the surveillance and the control of notifiable medical conditions (NMC) (South 

African National Department of Health, 2003, South African National Department of Health, 

2017). Infection with HBV is required to be notified within seven days of clinical suspicion 

or diagnosis of disease. 

 

The National Institute of Communicable Diseases (NICD) in South Africa is responsible for 

the analysis and interpretation, as well as dissemination of health-related notifiable diseases 

which inform action to reduce morbidity and mortality and to improve health in the 

population. The collection and reporting of this data begins at a facility level (i.e. primary 

health care facility, hospital or private practitioner) and information flows from the bottom-

up to district, provincial and national levels of government. For surveillance systems to work 

effectively, it requires information to be collected, analyzed and interpreted in an accurate, 

valid manner. An evaluation of public health surveillance systems should be conducted to 

ensure that public health issues are being monitored effectively and efficiently. 

 

Few studies have looked at HBV Surveillance systems. One study conducted approximately 

30 years ago noted huge discrepancies in reporting of HBV (Karim and Dilraj, 1996). Since 

then, dual methods of reporting (electronic and paper-based) were introduced in South Africa 

in 2017. The performance of the HBV surveillance system in South Africa has not yet been 

assessed since the commencement of the new reporting system.  Other studies in South 

Africa evaluating surveillance systems of other diseases such as Malaria have shown 

variation in reporting of disease, poor timeliness of disease reporting and a view of the 

surveillance system being perceived as useless by stakeholders (Weber, 2007). 

 

Our study was conducted in a central hospital in Gauteng. It consisted of a retrospective 

record review of facility based reports (line lists), quantitative data analysis of the reported 

HBV cases from laboratory tests to the NICD provided from 2017 – 2018 and a cross-

sectional survey of health care workers (medical doctors and infection, prevention and 

control (IPC) nurses) to assess health care worker perceptions of the HBV surveillance 

systems. 
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1.2 Problem Statement 

 

Infection with HBV is a public health threat that requires a well-functioning surveillance 

system to inform rapid response to prevent and control further infection. In South Africa, we 

are unable to state if the HBV surveillance system is performing well or not, as there is a gap 

in the knowledge of the performance of HBV surveillance systems. Furthermore, the last 

study performed on HBV surveillance systems was conducted 30 years ago. There is a need 

to evaluate the HBV surveillance system as well as identify end user perceptions of 

surveillance systems to understand and inform improvements of the surveillance system. 

 

1.3 Justification of study  

 

In South Africa, accurate figures of the prevalence of acute viral hepatitis (including HBV) 

are difficult to obtain. Although the disease is notifiable, most cases are not reported (Kew, 

2008). Moreover, the quantification of underreporting is unknown. Evaluation of disease 

surveillance systems in South Africa largely focus on TB and HIV. As a result, there is a lack 

of information regarding other notifiable diseases such as HBV public health surveillance 

systems. Hepatitis B virus is an important public health infection that requires monitoring of 

new cases and its’ sequelae. This communicable infection is also preventable by vaccination. 

Therefore, the surveillance system also contributes to monitoring the effectiveness of HBV 

prevention strategies. Effectiveness and efficiency of HBV prevention programmes in South 

Africa including immunization and burden of disease are largely unknown. 

 

Although there are national and provincial data on prevalence, there are no published data on 

the performance of surveillance systems for HBV in South Africa. Quantification of reporting 

of disease is necessary as it establishes potential gaps in baseline data as well as identifies 

areas for improvement for surveillance systems. Under reporting of HBV may lead to 

underestimation of disease burden and hindering of appropriate prevention and control 

strategies (Braz et al., 2016). In South Africa, areas of improvement in prevention of HBV, 

threats to HBV related transmission and efficiency of programmes are uncertain as the 

effectiveness of our notification system has not been evaluated at facility level.  
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There remains a need for an evaluation on performance of HBV surveillance systems in 

South Africa. An evaluation of completeness and timeliness of HBV surveillance systems at 

CMJAH will contribute to assessing the effectiveness surveillance systems in South Africa. 

Our study will attempt to fill the gap in knowledge by being one of the few studies to 

quantify the reporting completeness and timeliness of HBV notification in patients seen and 

tested at a central hospital in South Africa.  We also aim to understand health care worker 

perceptions of the HBV surveillance system which may affect performance of the HBV 

surveillance system at a facility level. 

 

1.4 Research Question  

 

How did Charlotte Maxeke Johannesburg Academic hospital (CMJAH) HBV surveillance 

system perform when reporting HBV from 2017 to 2018? 

 

1.5 Aim 

 

To evaluate the performance of HBV surveillance system at Charlotte Maxeke Johannesburg 

Academic Hospital from 1 January 2017 to 31 December 2018. 

 

1.6 Objectives 

 

1.6.1 To determine completeness of reporting of positive HBV cases at CMJAH 

1.6.2 To determine completeness of HBV notification forms within the CMJAH  

          Infection Prevention and Control Unit 

1.6.3 To determine factors associated with completeness of HBV notification forms  

    within the CMJAH Infection Prevention and Control Unit 

1.6.4 To establish the timeliness of reporting of positive HBV cases at CMJAH 

   from 1 January 2017 to 31 December 2018.  

1.6.5 To determine health care worker perceptions of the attributes of the HBV surveillance 

         system at CMJAH 
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2. Chapter 2: Literature Review 
 

2.1 Search Criteria 
 

Search databases such as Google Scholar and Pub Med were used. The search terms used 

were Hepatitis B, evaluation of surveillance systems, South Africa, completeness, timeliness, 

simplicity, acceptability, flexibility and attributes of the surveillance systems. Similar articles 

to the study were extracted from citations in articles that were obtained from the search 

criteria. 

 

2.2 Burden of Hepatitis B virus  
 

Hepatitis is caused by infection with one of the hepatides (Hepatitis A virus, Hepatitis B 

virus, Hepatitis C, Hepatitis D or Hepatitis E). Acute infection with Hepatitis B virus is often-

self-limiting. Chronic Hepatitis B is where the Hepatitis B surface antigen (HBsAg) remains 

positive post the infectious or symptomatic period. Some people may remain “healthy 

carriers” without further symptoms while others develop chronic persistent or chronic active 

hepatitis. It is the latter which is associated with dysplastic hepatocytes, focal, nodular 

hyperplasia, hepatocyte necrosis, and cirrhosis. Cirrhosis is the most common precursor to 

hepatocellular carcinoma (Popper et al., 1987).  

 

Hepatitis B virus is a public health threat globally. The World Health Organization estimates 

that 3.5% of the worlds’ population are chronically infected with HBV (World Health 

Organization, 2017a). It has been established that complications of cirrhosis and 

hepatocellular carcinoma caused by chronic HBV infection are the largest burdens of 

hepatitis infection. It is further estimated that 15-20% of adults with chronic HBV infection 

will die from HBV associated liver cirrhosis or liver cancer (World Health Organization, 

2017b) 

 

Infection with HBV is prevalent throughout Sub-Saharan Africa (Kew, 2008). Hepatitis B is 

estimated to have a prevalence of 6.1% and account for 87 890 deaths annually in sub-

Saharan Africa (World Health Organization, 2017a). The prevalence of HBV varies in South 

Africa, ranging from 1-15% (Kew, 2008). There are differences in racial groups, with HBV 

infection most prevalent in the Black population. Furthermore, the prevalence of HBV 
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infection is higher in rural settings (Kew, 2008, Firhaber et al., 2008, Woodhall et al.). 

Accurate figures of prevalence of acute viral hepatitis are difficult to obtain in South Africa 

because, although the disease is notifiable, many cases are not notified (Kew, 2008). 

 

In Gauteng province, the prevalence of HBV disease is 18%. This is the highest reported in 

South Africa (Nair, 2011).  

 

 

2.3 Hepatitis B virus as a public health concern 
 

Although a vaccine for HBV does exist, mortality from viral hepatitis has increased by 22% 

since 2000 (World Health Organization, 2017a). Acute infection is self-limiting. However, 

chronic infection may lead to chronic hepatitis, cirrhosis or carcinoma of the liver. With 257 

million people living with chronic HBV globally, it is a growing public health concern 

(World Health Organization, 2017a). Furthermore, globally, viral hepatitis had deaths 

comparable with TB and HIV in 2015. Despite TB and HIV having declining mortality, 

deaths related to viral hepatitis are increasing (World Health Organization, 2017a). 

 

In May 2016, the World Health Assembly adopted the Global Health Sector Strategy (GHSS) 

on viral hepatitis for 2016–2021. The 194 Member States of WHO committed to eliminating 

viral hepatitis as a public health threat by 2030 (World Health Organization, 2017a). To 

monitor the progress of the GHSS, reliable surveillance systems need to be in place to track 

incidence of HBV infection and its’ complications (especially mortality associated with 

cirrhosis and/or hepatocellular carcinoma). 

 

2.4 Disease Surveillance 
 

Public health surveillance is the ongoing collection, analysis and interpretation, as well as 

dissemination of health-related data for use in public health to inform actions that reduce 

morbidity and mortality and to improve health  (World Health Organization, 2006). The 

functions of a communicable disease surveillance system are to elicit early warning potential 

threats to public health and monitor disease-related programmes. For surveillance systems to 

work effectively, it requires information to be collected, analyzed and interpreted in a valid, 

timely manner. Thus, an evaluation of public health surveillance systems should be 
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conducted to ensure that public health issues are being monitored effectively and efficiently. 

Notification of disease is a passive form of surveillance which is used to respond to disease 

outbreaks and monitor effectiveness of eradication or elimination programmes. 

 

2.5 South African Disease Surveillance System  
 

In SA, national surveillance systems must comply with International Health Regulations 

(IHR). Positive HBV case notification is a statutory obligation in the South African health 

care system, according to regulations of the National Health Act (NHA) No 63 of 1977 

(South African National Department of Health, 2017). In March 2017, the Department of 

Health introduced electronic based reporting of notifiable diseases into legislation (South 

African National Department of Health, 2017). However, paper-based reporting still exists in 

many institutions and a dual method of reporting is allowed for until electronic roll-out is 

completed in all provinces. Infection with HBV falls under the category 2 medical conditions, 

which requires health workers to notify the local authority via mail/fax within 7 days of first 

coming into contact with a patient. Diseases are reported on a Notifiable Medical Condition 

(NMC) case notification form (Appendix II) and on weekly line lists (Appendix III) from the 

health care facility to the district office and to the National Institute of Communicable 

Diseases. Notification forms are collated at the district health level and are reported on a 

weekly basis to the provincial level health focal person unit using the NMC case line listing 

forms. At the provincial level, reporting is further aggregated and reported at the national 

level focal person (South African National Department of Health, 2018). 

 

Laboratory based reporting of notifiable diseases also occurs via the National Health 

Laboratory Services. Electronic real time reporting, upon resulting of an NMC cases within 

the Laboratory Information System (LIS), will automatically be notified to the NMC national 

system and an alert sent to all relevant focal people at Health Establishment, Sub-District, 

District, Province and National (South African National Department of Health, 2018).  

 

2.6 Process of the surveillance system of Hepatitis B at CMJAH 
 

Charlotte Maxeke Johannesburg Academic Hospital is one of four central hospitals in 

Gauteng. It services patients from within the province as well as patients from other 

provinces. Hepatitis B virus testing is ordered by doctors at the CMJAH NHLS laboratory 
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when infection with the virus is suspected. Positive HBV results (IgM positive) are sent to 

the Infection, Prevention and Control Unit. The reporting of HBV is conducted by both 

doctors and the IPC unit at CMJAH. A line list is compiled monthly and submitted to the 

City of Johannesburg (COJ) District Office. The positive Hepatitis B results are traced back 

to the ward which ordered the testing and a medical practitioner (intern, medical officer or 

registrar) completes the case notification form. A copy of the form is kept in the patient file, 

and one is submitted to the COJ District office and another to the NICD (Brown, 2019). 

Simultaneously, electronic reporting of the positive HBV result is sent to the NMC national 

system and is collected by the Notifiable Medical Conditions Unit at the NICD. The COJ 

district office also submits the line list to the Provincial Public Health Unit and the 

notification form to the NICD.  

 

 

 

 

 

Figure 1: Process flow of reporting of positive Hepatitis B cases at Charlotte Maxeke 

Johannesburg Academic Hospital 

 

2.7 Evaluation of a surveillance system  
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Surveillance systems must be assessed to ensure that problems of public health importance 

are being monitored efficiently and effectively. The precision and validity of evaluation of 

public health surveillance systems must include an assessment of system attributes. The 

Center for Disease Control and Prevention (CDC) has proposed a framework of attributes of 

the surveillance system (figure 2) including simplicity, flexibility, data quality (completeness 

and validity), acceptability, sensitivity, predictive value positive, representativeness, 

timeliness, and stability are essential in the evaluation (Centers for Disease Control and 

Prevention, 2001) 

 

 

 

Figure 2: CDC Framework on Performance of the Surveillance System 

 

Data quality reflects the completeness and validity of the data recorded in the public health 

surveillance system (World Health Organization, 2006).To ensure data quality, the 

surveillance system must be evaluated. Data quality evaluation is based on an assessment of 

completeness of reporting of notifiable diseases. Completeness encompasses completeness of 

reporting sites/surveillance forms, completeness of disease case reporting, and completeness 

of surveillance data (Centers for Disease Control and Prevention, 2001). Completeness of 

surveillance data refers to the completeness of the data fields collected. 
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Timeliness reflects the time taken between for notification to reach from one level of a health 

care authority to another in a public health surveillance system (World Health Organization, 

2006) Timeliness enables immediate control efforts, prevention of continued exposure, or 

program planning. In studies done previously, timeliness varied among diseases notified and 

was found to be inadequately meeting reporting standards (Braz et al., 2016, Reijn et al., 

2011). Completeness and timeliness of disease reporting have been jointly more reported on 

than other attributes of the surveillance system  (Garcell H G, 2014, Overhage et al., 2008, 

Braz et al., 2016, Dixon et al., 2017). 

 

The other attributes of the CDC framework are also useful in assessing the performance of 

surveillance systems. Simplicity denotes the structure and ease of operation of the 

surveillance system. Simplicity is often assessed subjectively rather than by quantitative 

means (World Health Organization, 2006). Communicable disease surveillance and response 

systems: guide to monitoring and evaluating). A useful surveillance system is one that 

produces early warnings so that public health threats can be responded to in a timely fashion. 

Acceptability of a system is a reflection of the willingness of the surveillance staff to 

implement the system, and of the end users to accept and use the data generated through the 

system. 

 

Many studies have used aspects of the Disease Control Framework for evaluating the overall 

surveillance systems in countries or disease specific surveillance systems. However, there has 

been very few studies evaluating Hepatitis B surveillance systems both globally and locally. 

(Benson et al., 2018, Karim and Dilraj, 1996). Thus, it would be important to utilize the CDC 

framework to evaluate HBV surveillance systems. 

 

2.8 Challenges with Surveillance 
 

Completeness of reporting cases has varied in countries. In a systematic review conducted in 

the United States of America, completeness of infectious disease case reporting varied from 

22-96% (Doyle et al., 2002). Completeness also differs on the disease which is notified. HIV 

and Tuberculosis (TB) cases have been found to have higher portions of notification than 

other mandatory notifiable conditions (Doyle et al., 2002, Keramarou and Evans, 2012). 

However, this is not consistent as other studies have shown that TB can also be 

underreported. It is therefore thought that completeness of notification may not be associated 
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with the type of disease being notified (Pillaye and Clarke, 2003). Studies have also shown 

that even when completeness of disease reporting may be good, other attributes such as 

timeliness may be found to be below international standards (Braz et al., 2016) Mostly, 

studies showed that diseases were found to be underreported (Doyle et al., 2002, Keramarou 

and Evans, 2012, Mellou et al., 2013). 

 

In some studies, timeliness of reporting differed among diseases. In Netherlands, reporting of 

Hepatitis A timeliness was found to be at 90.3% compared to Shigellosis which was at 0.4% 

(Reijn et al., 2011). 

 

Other factors that have been found to be associated with increased completeness of disease 

reporting. In a study conducted in Nairobi, Kenya, weekly reporting forms (i.e. zero reporting 

on a weekly basis) and having a designated surveillance focal person were associated with 

better reporting of cases (Mwatondo et al., 2016). Diseases with longer incubation times were 

also associated with better completeness of reporting (Jajosky and Groseclose, 2004). 

 

 2.9 Challenges with the South African Surveillance system 
 

In South Africa, there has been limited evaluations of the notifiable disease surveillance 

system (Benson et al., 2016). A study conducted recently found 25 % of the stakeholders 

perceived the system to be acceptable, 51 % to be flexible, 45 % to be timely, 61 % to be 

useful, and 74 % to be simple (Benson et al., 2016). This study did not assess the 

completeness of reporting of NMCs. Furthermore, the key stakeholders were not end users to 

the system but role players from national and provincial surveillance divisions.  

 

Moreover, there is no published data regarding attributes of the HBV surveillance system in 

South Africa since the rollout of the new reporting system in 2017. There is also no national 

system for ongoing, routine assessment of the burden of Hepatitis-B disease in South Africa 

(Woodhall et al.). 

 

In summary, studies conducted in various countries have different findings on the 

performance of the attributes of the surveillance system (Keramarou and Evans, 2012, 

Dunbar et al., 2011, Mellou et al., 2013). The performance of the HBV surveillance system in 

South Africa is unknown.  
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Chapter 3: Methods 

 

This section describes the methods that were undertaken to conduct the research study. The 

description of the methods is presented sequentially as per the objectives. The retrospective 

record reviews (Objective 1 – 4) is represented in 3.4 (Part A) and the HBV surveillance 

system survey that was carried out at CMJAH (Objective 5) is found in 3.5 (Part B). 

 

3.1 Study design 

 

This was a cross-sectional study. Part A was a retrospective record review of the 

completeness and timeliness of the HBV notification at CMJAH. Part B consisted of a survey 

of the perceptions of the attributes (simplicity, acceptability, timeliness, flexibility and 

usefulness) of the Hepatitis B surveillance system by doctors and IPC nurses at CMJAH 

(Figure 3). 

 

 
 

Figure 3. Schematic diagram depicting the study design 
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3.2 Study setting 
 

The study was conducted at CMJAH. CMJAH is a 1228 bedded, central hospital located in 

Johannesburg district in the Gauteng province of South Africa (Gauteng Department of 

Health, 2017). It serves the 13-14 million population of Gauteng as well as acts as a referral 

central hospital for patients from Limpopo and Mpumalanga provinces.  

  

3.3 Definitions 
 

The methods used in evaluating the performance of the HBV surveillance system are based 

on Updated Guidelines for Evaluating Public Health Surveillance Systems published by the 

Centers for Disease Control and Prevention (Centers for Disease Control and Prevention, 

2001) which define the surveillance system attributes as follows: 

• Completeness of case reporting - refers to the mismatch between the number of cases 

reported and the actual number of cases tested positive. 

• Completeness of notification form - refers to the mismatch between the number of 

fields filled on a notification form and the number of fields required to be filled. 

• Timeliness - refers to the difference in time taken from the date of diagnosis of HBV 

from the CMJAH line list sent to COJ and the notification date received by the NICD 

from the CMJAH NHLS laboratory (Figure 1). 

• Usefulness -  a useful system is one which contributes to the prevention and control of 

adverse health-related events and includes an improved understanding of the public 

health. Usefulness was evaluated in this study by the end-users of the system. 

• Acceptability - reflects the willingness of the surveillance staff to implement the 

surveillance system 

• Simplicity - the structure and ease of operation of the surveillance system 

• Flexibility – refers to the adaptability of a system to change information needs or 

operating conditions with little additional time, personnel, or allocated funds. 
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3.4 Part A: Retrospective record review of the attributes of the Hepatitis B 

surveillance system.  

 

This section includes the study population and data analysis as well as data management plan 

related to the retrospective record review of the HBV surveillance system at CMJAH. 

 

3.4.1 Study population  

 

All cases of HBV that were notified via the CMJAH Infection Prevention and Control (IPC) 

Unit notification line list register from January 2017 to December 2018 were included in the 

study. All HBV positive laboratory results that were notified to the NICD were included in 

the analysis.  

 

3.4.2 Sampling  

 

There was no sampling performed. All cases of HBV notified at CMJAH to the COJ District 

Office via line lists from January 2017 to December 2018 and all cases of HBV from 

CMJAH received by the NICD from the NHLS were included in the analysis (Figure 1). All 

HBV case notification forms were assessed for completeness.  

 

3.4.3 Data Analysis Plan 

 

Objective 1: To determine completeness of reporting of Hepatitis B virus at CMJAH 

Variables  Data Source Data analysis 

Number of HBV cases per 

month at CMJAH reported to 

the COJ District Office from 

January 2017 to December 

2018 

NMC HBV line list at 

CMJAH 

The completeness of reporting is described as 

a percentage of disease notifications reported 

on the NMC case line listing forms per month 

(numerator) divided by the cases tested and 

reported to be positive by NHLS 

(denominator).  

 

Number of cases of HBV at 

CMJAH tested and reported 

by the National Health 

Laboratory Service (NHLS) 

reported to the NICD from 

NMC Database at the 

NICD 
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January 2017 to December 

2018 

Objective 2: To determine completeness of notification forms of HBV at CMJAH 

Variables  Data Source Data Analysis 

The completeness of 27 fields under the 

categories: patient details, medical condition 

details, travel history, vaccination history, 

specimen details and other on the NMC forms 

were described using percentages. The 

completeness of each field variable is the total 

number of fields filled on the NMC form 

(numerator) over total number of required 

fields expected to be filled (denominator).  

 

Patient details NMC case notification 

form First Name 

Surname  

Age 

Date of birth 

ID Number 

Passport number 

Citizenship 

Gender 

Contact number 

Pregnancy status 

Residential address 

Employer address 

Medical Condition details 

NMC diagnosed 

History of previous exposure 

(contact) 

Method of diagnosis 

Clinical Symptoms 

Treatment given 

Date of diagnosis 

Patient admission status 

Patient vital status 

Travel history 

History of patient travel 

outside residence 

Vaccination history 

Vaccination status 

Specimen details 

Was a specimen collected? 

Other 

Name of health facility 

Sub-district 

Date of notification 
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Patient folder number 

Objective 3: To determine characteristics associated with completeness of HBV 

notification forms at CMJAH 

Variables  Data Source Data Analysis Plan 

The exposure variables were fields on the 

NMC form that may be associated with 

variation of completeness of the NMC form. 

Patient details and medical condition details 

were tested for associations with completion 

of forms using linear regression. Variables 

were chosen a priori based our previous 

literature and logical reasoning (Keramarou 

and Evans, 2012) (Mellou et al., 2013). 

Assumptions of a linear regression model 

were checked. A p-value of 0.05 was 

considered significant. 

Exposure variables NMC case notification 

form Age  

Gender 

Citizenship 

Method of diagnosis 

Patient admission status 

Outcome variable 

Completeness of NMC forms 

Objective 4: To establish the timeliness of reporting of Hepatitis B virus at CMJAH 

from January 2017 to December 2018.  

Variables  Data Source Data Analysis Plan 

The time taken to report HBV cases was 

calculated as the difference between the date 

of diagnosis at CMJAH and the date of 

notification of HBV cases at NICD. 

Timeliness was measured as the percentage 

utilizing the time to report (numerator) 

divided by expected time of reporting 

(denominator). Timeliness was reported as a 

categorical variable with “No” (Untimely) if 

>7 days difference in dates and “Yes” 

(Timely) if <7 days difference in dates. 

Date of notification.  NMC Database at the 

NICD 

Date of diagnosis NMC HBV line list 

 

 

3.4.4 Data Management 

 

Data was collected and entered in a Microsoft Excel spreadsheet and stored using password 

protection (Microsoft Corporation, 2018). Data was cleaned for duplicate entries via 

searching for duplicate hospital numbers and patient initials. Data was also cleaned for 
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missing data and correctness of information. Thereafter, data was exported into STATA 13 

for analysis (StataCorp, 2013). Identifiable data was stored separately from encoded data. 

 

3.5 Part B: Survey of health worker perception of Hepatitis B surveillance system at 

CMJAH 

 

This section includes the study population, sampling and data analysis and management 

related to the survey on health worker perceptions of the attributes of the HBV surveillance 

system at CMJAH.  

 

3.5.1 Study Population 

 

All nursing staff at the IPC unit and all doctors at CMJAH were asked to participate in the 

survey. At CMJAH, the NMC case notification forms are completed by doctors and NMC 

line lists are collated by IPC nurses only.  

 

3.5.2 Sampling 

 

No sampling was performed. All doctors and IPC nurses working at CMJAH were asked to 

completed the survey. A sample size was calculated to assess the minimum number of 

respondents required to achieve an 80% power. CMJAH employs approximately 750 doctors 

and 8 IPC nurses. The sample size was calculated based on the following assumptions. 1) 

Proportion (P) - Approximately 37% of health care workers notify diseases (Weber, 2007) 2) 

5% margin of error (d). 3) A population of 758 participants (N). 4) Design Effect (DEFF) of 

1.0 A sample size of 244 respondents was required to achieved a 95% confidence level with 

5% level of significance. The formula for calculation from OpenEPI for population based 

surveys is given by (JavaScript, 2009): 

 

Sample size n = [DEFF*Np(1-p)]/ [(d2/Z21-α/2*(N-1) + p*(1-p)]   

                        = [1.0*758(0.37(1-0.37)]/ [0.052/1.962 1-0.05/2*(758-1) + 0.37(1-0.37)] 

                        = 244 

 

3.5.3 Data Collection 
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A semi-structured self-administered questionnaire (Appendix IV) was adapted from a tool 

that was previously piloted and tested in South Africa which looked at key stakeholder 

perceptions of the South African Notifiable Disease System (Benson et al., 2016). The 

questionnaire was adapted to ask specifically about the HBV surveillance system and 

developed on RedCap software programme to specifically assess the perceptions of the 

notification system for Hepatitis B (Paul A. Harris, 2009). 

 

A dual method of handing out surveys to all staff were used to ensure as many respondents as 

possible. A list of all clinical departments (sampling frame) with the email addresses were 

collated. Surveys were sent out electronically via. Doctors were also approached during 

clinical departmental meetings and ward rounds in each clinical department to complete the 

survey if they had not done so electronically. Paper-based surveys were also left at each 

clinical department to ensure that all staff had access to the forms. Paper-based forms that 

were completed, were collected and imputed into the Research Electronic Data Capture 

(RedCap) software programme (Paul A. Harris, 2009). A reminder to complete surveys was 

sent electronically to all clinical departments on a weekly basis. To ensure that there were no 

duplications of surveys, staff were asked to complete either an electronic form or a paper-

based form. Nurses at the IPC unit were asked to complete the survey during unit meetings.  

 

The survey was first sent out on 03 December 2019 and reminders were sent out weekly for 4 

weeks. After 4 weeks, only 40 participants had responded to the survey and an effort was 

made to extend the survey for four more weeks until 31st January 2020 to achieve a better 

response rate.  

 

3.5.3.1 Measures 

 

Measures of simplicity, flexibility, timeliness, usefulness and acceptability of HBV case 

reporting was examined using a seven point Likert Scale ranging from one (strongly 

disagree) to 7 (strongly agree). The questionnaire consisted of one to three questions per 

attribute for system attributes. The Cronbach’s alpha coefficients were calculated on the 

adapted tool used in our study to determine reliability and coherence between items. The 
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Cronbach alpha co-efficient ranged from 0.69 – 0.76 indicating acceptable reliability and 

coherence among items on the Likert scale. 

 

3.5.3.2 Data Analysis 

 

Data was exported from RedCap into a Microsoft Excel spreadsheet and analysed using 

STATA 13 (Microsoft Corporation, 2018, Paul A. Harris, 2009, StataCorp, 2013). Numerical 

variables were summarized using means and medians. Categorical variables were 

summarized used percentages. We described each attribute individually. The responses were 

aggregated into three categories: “agreed”, “neither agree or disagree” and “disagree” from 

the 7 point Likert scale.   

 

The attributes of the surveillance system were categorized under the following: 

i) Simplicity (3 questions) – looking at simplicity of the notification process and 

simplicity and ease of the notification form used 

ii) Acceptability (1 question) – considered whether clinicians were willing to notify 

HBV  

iii) Timeliness (2 questions) – looked at whether HBV was notified in a timely or 

untimely manner based on clinical suspicion and on diagnosis 

iv) Flexibility (1 question) – considered when the HBV notification system had been 

able to adapt to meet the changing circumstances and needs of the health system  

v) Usefulness (2 question) – regarded whether the information from the HBV 

notification system was used and if clinicians believed the system was important 

 

We performed an analysis looking at factors associated with each attribute. Type of staff, age, 

number of years of training of experience and training received on NMC (exposure variable) 

were tested for associations with the attributes of the surveillance system (outcome variable) 

using logistic regression. We used the most appropriate question for each attribute as the 

outcome variable in the logistic regression model in outcomes which had more than one 

question assigned to it. For simplicity, we used simplicity of the notification process as the 

outcome variable. For timeliness, timely notification of HBV on diagnosis rather than 

timeliness of notification based on clinical suspicion was used. Usefulness of the information 

being used for public health action was used as the outcome variable. The decision to use one 
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outcome variable from each attribute was that one of the questions more accurately reflected 

the attribute than the other questions.  

 

For univariate analysis, variables which had a p-value of <0.10 were added into a 

multivariate analysis. A multinomial logistic regression was done. Confounders such as age 

and duration of experience were controlled for in the model. Goodness of Fit tests using the 

Likelihood ratio test were performed where observations between models were the same. 

 

3.6 Ethical considerations  
 

Ethics approval was obtained from the Witwatersrand Human Research Ethics Committee, 

Clearance Certificate Number: M190212 (Appendix V). Permission for data collection was 

be obtained from CMJAH (Appendix VI) and the NICD (Appendix VII) to obtain 

information. For the survey, participants were informed that participation was voluntary and 

that there would be no identifiers collected. Consent was given by completing the survey 

(Appendix IV). 

 

3.7 Funding 

 

As this is part of a scholarly process, funding for printing costs were deemed a personal cost. 

Funding from a postgraduate grant will be sought for publication cost for intended 

manuscripts developed from this study. 
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4. Chapter 4: Results 
 

The results reported below are divided into 4.1 (Part A: record review) and 4.2 (Part B: 

survey) in alignment with the objectives and methods. The results shown further follow the 

framework for evaluating the performance of a surveillance system (Centers for Disease 

Control and Prevention, 2001). 

 

4.1 Results: Part A 
 

4.1.1 Completeness of reporting of HBV positive cases at CMJAH 

 

Figure 4 depicts the completeness of reporting from the laboratory to the IPC staff at 

CMJAH. Out of all positive cases of HBV at CMAJH from 2017 - 2018, 45.2% of HBV 

positive cases were reported on line lists to the sub-district between January 2017 – 

December 2018. Of the 45.2% of HBV positive cases of HBV reported to the sub-district, 

4.6% had NMC case notification forms completed.  

 

 

 

 Figure 4: Number of Hepatitis B cases reported by Charlotte Maxeke Johannesburg  

 Academic Hospital 

 

 

CMJAH NHLS Laboratory: Positive 
Hepatitis B result

n =  526

Infection, Prevention and Control Nurse: 
Completion of  Hepatitis B line list to 
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Medical Practitioner Notification: NMC 
Form

n = 11
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Table 1 depicts the completeness of HBV reporting at CMJAH for the time-period January 

2017 - December 2018. Overall, the completeness of HBV positive cases was 45.2% 

(n=238). In 2017, the reporting completeness of HBV positive cases at CMJAH was high 

(97.1%, n=238) as compared to 2018, where completeness of reporting of HBV positive 

cases was zero (0.0%). 

 

Table 1: the completeness of Hepatitis B cases reported by Charlotte Maxeke 

Johannesburg Academic Hospital for 2017 - 2018 

 CMJAH: Number of 

cases reported on line 

lists (n) 

NICD: Number of cases 

reported by CMJAH 

NHLS laboratory (n) 

Completeness of 

reporting (%) 

Year    

Overall 238 526 45.2% 

2017 238 245  97.1% 

2018 0 281  0.0% 

 

 

4.1.2 Completeness of reporting of HBV Notification Forms at CMJAH 

 

Table 2 shows the reporting completeness of NMC forms for HBV that were completed and 

submitted to the sub-district. Of the 526 HBV cases that were reported by the laboratory to 

the NICD, 11 (2.1%) NMC forms were completed by doctors at CMJAH from January 2017 

to December 2018. When assessing the fields that were filled in the NMC form, under the 

category of patient details, identity number (ID), passport number, citizenship, contacted 

number, pregnancy status, residential address and employer address were all inadequately 

completed (i.e. less than 90% complete). Under the category of medical details, clinical 

details, treatment given and date of diagnosis were inadequately completed (i.e. less than 

90%). Field categories of travel history and vaccination history were both completed 

adequately (n=11; 100%). 

 

Table 2: Completeness of NMC forms filled by CMJAH 

NMC forms n = 11 Completeness (%) 

Overall field count completed adequately    

Completeness > 90% 

Completeness < 90% 

0 

11 

0% 

100% 
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Mean Completeness score for overall filed count 

(Range) 

77.1% (70.4 – 88.9%)  

Per field completeness N = 11  

Patient details   

First Name 11 100.0% 

Surname 11 100.0% 

Age 11 100.0% 

Date of birth 11 100.0% 

ID number 1 9.1% 

Passport number 0 0.0% 

Citizenship 7 63.6% 

Gender 11 100.0% 

Contact number 3 27.3% 

Pregnancy status 11 100.0% 

Residential address 1 9.1% 

Employer address 0 0.0% 

Medical Condition details   

NMC diagnosed 11 100.0% 

History of previous exposure (contact) 10 90.9% 

Method of diagnosis 11 100.0% 

Clinical Symptoms 1 9.1% 

Treatment given 1 9.1% 

Date of diagnosis 9 81.8% 

Patient admission status 11 100.0% 

Patient vital status 10 90.9% 

Travel history   

History of patient travel outside residence 11 100.0% 

Vaccination history   

Vaccination status 11 100.0% 

Specimen details   

Was a specimen collected? 10 90.9% 

Other   

Name of health facility 11 100.0% 

Sub-district 11 100.0% 

Date of notification 11 100.0% 

Patient folder number 11 100.0% 

 

 

 



 24 

4.1.3 Characteristics associated with completeness of HBV notification forms within  

CMJAH 

 

Field categories chosen a priori were tested for associations with completeness. None of the 

exposure field variables were found to be associated with outcome variable of completeness 

of HBV (Appendix VIII). Other fields of interest (vaccination history, travel history etc.) 

could not be tested as there were no differences in completeness i.e. all fields were 100% 

complete. 

 

4.1.4 Timeliness of reporting of Hepatitis B virus at CMJAH 

 

Timeliness referred to the difference in the reporting date from CMJAH line list to the sub-

district to the notification date received by the NICD from the laboratory. Records were 

matched by hospital number to assess the differences in timeliness. Of the 236 cases reported 

by CMJAH and 526 cases received by NICD, only 83 hospital numbers were common to 

both sources. Of the 83 matched cases, 37/83 (44.6%) were found to be reported timely i.e. 

within 7 days (Figure 5). The median number of days taken to report HBV positive cases at 

CMJAH was 18 days which is 2.6 times higher than the required 7 days of reporting.  

 

 

 

Figure 5 showing the timeliness of reporting of HBV cases at CMJAH 
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4.2 Results: Part B 
 

In total, 82 health care workers responded to the HBV surveillance system survey (Table 3). 

A response rate of 10.8% was achieved. Majority of respondents were registrars (34.2%), had 

a mean age of 32.9 years old and were not trained in NMC (67.1%). 

 

 

 

 

4.2.1 Simplicity of the HBV Surveillance System 

 

Figure 6 shows the perception of simplicity of the HBV surveillance system at CMJAH. 

Overall, majority of the respondents neither agreed or disagreed with the simplicity of the 

HBV surveillance system [simplicity of understanding the NMC form: 59.3% (n=48); 

simplicity of completing the NMC form: 54.3% (n=44) and simplicity of the notification 

process: 39.5% (n=32)]. With regards to the simplicity of the form, more participants agreed 

Table 3: Characteristics of health care worker survey respondents at CMJAH 

Type of health care worker  n = 82 (%) 

IPC Nurse 8 (9.8 %) 

Intern 22 (26.8%) 

Medical Officer 12 (14.6%) 

Registrar 28 (34.2%) 

Consultant 12 (14.6%) 

Age (in years) n = 82 

Mean (Range) 32.9 years old (19 – 58) 

Median (IQR) 30 years old (27; 37) 

Number of years of experience (in months) n = 79 

Mean (Range) 62.8 months (0 – 324) 

Median (IQR) 48.0 months (24; 96) 

Category of number of years of experience   

Category 1: < 60 months (< 5 years) 43 (54.4%) 

Category 2: 61 - 120 months (5 – 10 years) 28 (35.5%) 

Category 3: > 120 (>10 years) 8 (10.1%) 

Training in NMC n = 82 

No 55 (67.1%) 

Yes 27 (32.9%) 
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that the forms were simple to understand as compared to respondents who disagreed that the 

forms were simple to understand [28.4% (n=23) vs. 12.3% (n=10)]. However, a higher 

proportion of respondents disagreed that the notification process was simple as compared to 

agreeing that the process was simple [33.3% (n=27) vs. 27.2% (n=22)]. 

 

 

 

Figure 6 Perceptions of simplicity of the HBV surveillance system at CMJAH by respondents 

 

4.1.2 Factors associated with Simplicity of the HBV notification process 

 

In the univariate analysis looking at factors associated with simplicity of HBV notification 

process, we found that there were no factors associated with agreeing as compared to 

disagreeing that the HBV notification process at CMJAH is simple. However, the relative 

risk of interns choosing to neither agree or disagree with the simplicity of the HBV 

notification process was 14.67 times higher compared to disagreeing with simplicity of the 

HBV notification process (p=0.038). In the multivariate analysis, when controlled for 

confounders age and work experience, we found that this association was found to be 

marginally significant (p=0.083). 
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Table 4: Factors associated with Simplicity of the HBV Surveillance System 

Agree that the HBV system is Simple Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Relative Risk 

Ratio (RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Professional 

Category 

      

Intern 3.11 0.41; 23.39 0.270    

Medical officer 1.33 0.17; 10.25 0.782    

Registrar 1.90 0.32; 11.31 0.478      

Consultant 1.00 0.12; 8.31 1.000    

IPC Nurse Base      

Age 0.96 0.89; 1.02 0.190      

NMC Training       

Yes 0.85 0.27; 2.70 0.782    

No Base      

Work 

experience 

      

60 – 120 

months 

0.62 0.17; 2.21 0.456    

>120 months 0.92 0.17; 5.16 0.927    

< 60 months  Base      

Disagree with 

the HBV 

system is 

simple 

Base      

       

Neither Agree or Disagree that the HBV system is Simple Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Relative Risk 

Ratio (RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Professional 

Category 

      

Intern 14.67 1.16; 185.23 0.038* 19.95 0.68; 585.86 0.083 

Medical officer 4 0.30; 53.47 0.295 5.34 0.25; 116.05 0.286 

Registrar 6.29 0.58; 68.42 0.131 7.45 0.43: 129.88 0.168 

Consultant 5 0.39; 64.39 0.217 4.72 0.29; 77.61 0.278 
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IPC Nurse base      

Age 0.96 0.90; 1.03 0.240 1.07 0.95; 1.20 0.299   

NMC Training       

Yes 0.48 0.15; 1.55 0.220    

No Base      

Work 

experience 

      

60 – 120 

months 

0.55 0.17; 1.79 0.321 0.69 0.16; 3.03 0.626 

>120 months 0.15 0.01; 1.65 0.121 0.14 0.01; 2.71 0.191 

< 60 months Base      

*p < 0.10 for multivariate analysis                                       

 

4.2.1 Acceptability of the HB Surveillance system 

 

Majority of health care workers [45.0% (n=36)] agreed that clinicians were unwilling to 

participate in the HBV surveillance system (Figure 7). 

 

 

 

Figure 7 showing the results of the perceptions of acceptability of the HBV surveillance 

system at CMJAH by respondents. 
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4.2.2 Factors associated with Acceptability of the HBV Surveillance System 

 

In the univariate analysis looking at factors associated with acceptability of the HBV 

surveillance system, we found that there were no factors associated with agreeing or neither 

agreeing /disagreeing that clinicians were not willing to participate in the HBV surveillance 

system when compared to respondents disagreeing that clinicians were not willing to 

participate in the HBV surveillance system. (Appendix IX). 

 

4.3.1 Timeliness of the HBV case notification at CMJAH 

 

Health care workers agreed that HBV was not notified either on clinical suspicion [51.2% 

(n=42)] and disagreed that clinicians notify within 7 days of diagnosis [37.8%]. Furthermore, 

a larger proportion of respondents disagreed as compared to agreed, that HBV was notified 

on diagnosis with the required time-period of 7 days [37.8% (n=31)] (Figure 8). 

 

 

 

Figure 8 showing the results of the perceptions of timeliness of the HBV surveillance system 

at CMJAH by respondents. 
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4.3.2 Factors associated with Timeliness of reporting of HBV within 7 days of diagnosis 

 

Registrars, consultants and IPC nurses compared to interns were significantly more likely to 

agree that clinicians notified HBV cases within 7 days of diagnosis than disagree (RRR = 

336.55, 1544.17, 399.14; P-value = 0.001, 0.004, 0.016 respectively). As age increased, the 

respondents were 0.74 times more likely to agree that clinicians notified HBV cases within 7 

days of diagnosis than disagree (p=0.011). Those respondents who had work experience of 

60-120 months compared to <60 months were 0.06 times more likely to agree that clinicians 

notified HBV cases within 7 days of diagnosis than disagree that clinicians notified HBV 

cases within 7 days of diagnosis (p=0.027). 

 

Table 5: Factors associated with Timeliness of the HBV Surveillance System 

Agree that the clinicians do notify within 7 days of diagnosis Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval (95%) 

P-value 

P = 

Relative 

Risk Ratio 

(RRR) 

Confidence 

Interval (95%) 

P-value 

P = 

Professional 

Category 

      

Medical officer 0.90 0.13; 6.08 0.914 5.16 0.48; 55.93 0.177 

Registrar 4.87 0.90; 26.42 0.067* 336.55 10.28;   

11013.19 

0.001* 

Consultant 9.00 0.76; 105.96 0.081* 1544.17 10.82; 

220367.9 

0.004* 

IPC Nurse 2.50 0.37; 16.89 0.347 399.14 3.12;    

51005.07 

0.016* 

Intern Base      

Age 1.00 0.93; 1.06 0.883 0.74 0.58; 0.93 0.011* 

NMC Training       

Yes 0.45 0.14; 1.49 0.193    

No Base      

Work experience       

60 - 120 months 0.72 0.20; 2.57 0.616 0.06 0.00; 0.72 0.027* 

> 120 months 4.51 0.47; 43.06 0.191 536.37 0.68; 421778.6 0.065   

< 60 months Base      
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Neither Agree or Disagree that the clinicians do not report within 7 days of diagnosis Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval (95%) 

P-value 

P = 

Relative 

Risk Ratio 

(RRR) 

Confidence 

Interval (95%) 

P-value 

P = 

Professional 

Category 

      

Medical officer 0.40 0.08; 2.06 0.273    

Registrar 1.37 0.30; 6.20 0.679    

Consultant 2.50 0.24; 26.47 0.447    

IPC Nurse 2.53e-07 0; - 0.985    

Intern Base      

Age 0.97 0.91; 1.04 0.384    

NMC Training       

Yes 0.43   0.13; 1.42 0.168    

No Base      

Work experience       

60 – 120 months  0.62 0.19; 2.06 0.434    

>120 months 4.90e-07 0; - 0.988    

< 60 months  Base      

*p < 0.10 for multivariate analysis 

 

4.4.1 Flexibility of the HBV Surveillance System 

 

Of the 82 health care worker respondents, 59.8% (n=49) neither agreed or disagreed that the 

HBV surveillance system at CMJAH was flexible i.e. the HBV surveillance system met the 

needs or adapted to the changing circumstances of the health care workers in the last decade 

(Figure 9) 
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Figure 9 Perceptions of flexibility of the HBV surveillance system at CMJAH by 

respondents. 

 

 

4.4.2 Factors associated with Flexibility of the HBV Surveillance System 

 

Overall, there were no factors associated with agreeing that the HBV surveillance system is 

flexible as compared to disagreeing that the HBV surveillance system is flexible. In the 

univariate analysis looking at factors associated with neither agreeing or disagreeing that the 

HBV surveillance system is flexible as compared to disagreeing that the HBV surveillance 

system is flexible, age was found to be significantly associated with neither agreeing or 

disagreeing that the HBV surveillance system is flexible when compared to disagreeing that 

the system was flexible (RRR=0.90, p=0.020). Those respondents with work experience of 

60 – 120 months were 0.55 times higher to neither agreeing or disagreeing that the HBV 

surveillance system is flexible than disagreeing that the system is flexible as compared to 

respondents with work experience <60 months (p=0.043). 

 

Table 6: Factors associated with Flexibility of the HBV Surveillance System 

Agree that the HBV system is Flexible Vs. Disagree 

 Univariate Multivariate 

25.6%

59.8%

14.6%

Agree Neither agree or

disagree

Disagree

Flexibility: The HBV surveillance system at CMJAH 

is flexible
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 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Relative Risk 

Ratio (RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Professional 

Category 

      

Intern 3328194** 0; - 0.993 634341   0; - 0.991 

Registrar 0.11 0.01; 1.09 0.060* 0.23 0.02; 2.93 0.259 

Consultant 0.50 0.05; 5.15 0.560 1.01 0.05; 19.27 0.996 

IPC Nurse 0.07 0.00; 1.06 0.055* 0.31 0.01; 7.06 0.462 

Medical officer Base      

Age 0.93 0.85; 1.01 0.104 0.96 0.86; 1.09 0.543 

NMC Training       

Yes 0.55 0.13; 2.40 0.427    

No Base      

Work 

experience 

      

60 - 120 months 0.17 0.02; 1.14 0.068* 0.55 0.12; 2.47 0.437 

> 120 months 0.63 0.09; 4.22 0.630 0.14 0.01; 2.38 0.175 

< 60 months Base      

       

Neither Agree or Disagree that the HBV system is Flexible Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Relative Risk 

Ratio (RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Professional 

Category 

      

Intern 2.22e+07 0; - 0.996    

Registrar 0.63 0.10; 3.78 0.613    

Consultant 0.67 0.08; 5.54 0.707    

IPC Nurse 3.41e-09 0; - 0.993    

Medical officer Base      

Age 0.88 0.81; 0.94 0.000* 0.90 0.82; 0.98 0.020* 

NMC Training       

Yes 0.38 0.14; 1.15 0.089* 0.35 0.09; 1.33 0.123 

No Base      
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Work 

experience 

      

60 – 120 months  0.25 0.07; 0.86 0.027* 0.25 0.07; 0.96 0.043* 

>120 months 0.04 0.00; 0.42 0.008* 0.18 0.01; 2.81 0.223 

< 60 months  Base      

*p < 0.10 for multivariate analysis                                       

**RRR is larger due to very small n 

 

 

4.5.1 Usefulness 

 

Figure 10 shows the health care worker perceptions of usefulness of the HBV surveillance 

system at CMJAH. Most of the health care worker respondents disagreed that the department 

provided regular feedback to them regarding the HBV surveillance system [74.1%, (n=60)]. 

Health care workers also felt that supervision was necessary to comply to the requirements of 

the surveillance system [54.9%, (n=45)]. 

 

 

 

Figure 10 showing the results of the perceptions of usefulness of the HBV surveillance 

system at CMJAH by respondents. 

 

 

7.4%
21.9%

18.5%

23.2%

74.1%
54.9%

The department provides regular feedback on

the surveillance system

Lack of supervision does not impact on

compliance with the system

Usefulness of the HBV surveillance system at 

CMJAH

Agree Neither agree or disagree Disagree
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4.5.2 Factors associated with Usefulness 

 

With increasing age, respondents were 0.81 times likely to agree than disagree that the HBV 

surveillance system was useful i.e. that the department provided regular feedback to doctors 

or nurses on notifiable diseases to contribute to the understanding and management of the 

HBV surveillance system (p=0.004). 

 

Table 7: Factors associated with Usefulness of the HBV Surveillance System 

Agree that the HBV system is useful Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Relative 

Risk Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Professional 

Category 

      

Intern 9789739** 0; - 0.990    

Medical officer 1.07 0.13; 8.79 0.952    

Registrar 8.80 0.66; 117.22 0.100    

Consultant 9676825 0; - 0.992    

IPC Nurse Base      

Age 0.90 0.83; 0.98 0.020* 0.81 0.70; 0.93 0.004 

NMC Training       

Yes 0.46 0.09;    2.51 0.372    

No Base      

Work 

experience 

      

60 - 120 months 0.17 0.02; 1.60 0.121 0.24 0.02; 2.93 0.261 

> 120 months 0.23 0.01; 4.20 0.324 8.17 0.14; 479.98 0.311 

< 60 months       

       

Neither Agree or Disagree that the HBV system is Useful Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Relative 

Risk Ratio 

(RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 



 36 

Professional 

Category 

      

Intern 1.53e+07 0: - 0.989    

Medical officer 0.67 0.02; 18.06 0.809    

Registrar 10.00 0.40; 250.45 0.161    

Consultant 1.61e+07 0: - 0.992    

IPC Nurse Base      

Age 0.93 0.84; 1.02 0.137 0.93 0.81; 1.07 0.285 

NMC Training       

Yes 0.50 0.07; 3.43 0.481    

No Base      

Work 

experience 

      

60 – 120 months  0.91 0.01; 1.08 0.057* 0.09 0.01; 1.12 0.061 

>120 months 3.21e-08 0; - 0.992 1.65e-07 0; - 0.991 

< 60 months  Base      

*p < 0.10 for multivariate analysis                                       

**RRR is larger due to very small n 
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5. Chapter 5: Discussion 
 

This section critically discusses the findings on the evaluation of the performance of the HBV 

surveillance system at CMJAH and seeks to deliberate the relevance of the results, review the 

current literature and provides recommendations to improve the gaps found. The main 

purpose of a surveillance system is to provide timely, accurate information to improve health 

making decisions and inform action. A surveillance system which is unable to perform 

effectively will result in poor prevention of disease and its’ associated morbidity and 

mortality. The findings of this study showed that the HBV surveillance system was 

underperforming. Completeness of HBV cases was variable and reporting of HBV cases was 

untimely. Furthermore, end users of the HBV surveillance system perceived the system to be 

unacceptable and not useful. 

 

5.1 Completeness of the HBV surveillance system 
 

5.1.1 Completeness of reporting of HBV positive cases 

Completeness of reporting varied in the two-year study period at CMJAH. Under half 

(45.2%) of HBV positive cases at CMJAH were reported to the COJ district office via line 

lists. However, it was found that in 2017, the reporting of HBV was complete (97.1%) as 

compared to 2018 where notified cases were inadequately completed (0.0%). The dramatic 

decrease in the completeness of reporting is believed to be due to changes in staff at the IPC 

unit at CMJAH between 2017 - 2018 (Brown, 2019). 

 

The gap in completeness of reporting to the COJ district office prevents the district office 

from fully appreciating the extent of HBV incidence in this geographical area. Under 

representation of HBV at the district level could affect health planning and distribution of 

funds to support HBV prevention and elimination.  

 

Previous systematic reviews have shown that there is great variability in completeness of 

reporting of notifiable diseases (Keramarou and Evans, 2012, Doyle et al., 2002). In the 

United States, a systematic review revealed that completeness of reporting of notifiable 

diseases varied from 9 – 99% (Doyle et al., 2002). Although surveillance systems may be 

different in the developed country context, these studies are in keeping with the variability of 
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HBV notification in our setting and show that South Africa’s challenges with completeness 

are mirrored in many other settings 

 

Reporting may also vary due to the type of hospital reporting – some studies have shown that 

larger university hospitals (like CMJAH) had significantly higher underreporting rates than 

district level hospitals, possibly due to higher workloads (Mellou et al., 2013). It is important 

to understand why the reporting of HBV cases at CMJAH decreased dramatically in 2018. 

Possible reasons include; changes in staff at the IPC unit and/or inadequate communication 

between IPC unit and the CMJAH NHLS laboratory. It has been found that poor 

communication between two reporting units has also been linked to the underreporting of TB 

in a study conducted in Italy (Melosini et al., 2012). However, these factors were not sought 

after in this study. 

 

5.1.2 Completeness of HBV case notification forms 

 

Majority of the HBV cases that were reported via the IPC unit to the district office did not 

have HBV case notification forms completed by health care workers. Of the 238 HBV cases 

that were reported to the district by the IPC unit, 11 (4.67%) HBV case notification forms 

were filled. These forms provide important information for surveillance (e.g. travel history, 

vaccination history, treatment given) which are not available on laboratory forms which are 

used when testing for HBV. Important personal information such as identity number and 

residential numbers were poorly completed in this study (Completeness: 9.1% and 9.1% 

respectively). Clinical information such as clinical symptoms and treatment given were also 

poorly completed (9.1% and 9.1% respectively).  

 

Epidemiologists also use geographic information system (GIS) mapping to track “hotspots” 

for infection. This enables targeting of interventions to specific groups or geographical areas. 

The knock-on effect of poorly filled personal information of patients means that surveillance 

teams may not be able to perform tracing of cases and their contacts, resulting in poor 

prevention control. This has population health consequences for the country.  

 

Possible reasons for poor completion of residential address on the forms potentially relates to 

the high workload for health care workers in South Africa’s public health system.  It is also 

possible that health care workers do not understand how this information is used, or why it is 
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important, and therefore de-prioritise this task. The CDC recommended guidelines for 

surveillance monitoring states that acceptability might be associated with, and impact 

completeness of, reporting (Centers for Disease Control and Prevention, 2001). Health care 

worker perceptions of the HBV surveillance system may have impacted their willingness to 

complete HBV case notification forms. As seen in this study, 45% of respondents agree that 

clinicians were unwilling to participate in the HBV surveillance system at CMJAH. Another 

study further provided possible reasons for health care workers’ failure to report notifiable 

diseases such as lack of knowledge of legal mandate to report, lack of knowledge of diseases 

that are notifiable as well as belief that someone else will report the case (Jones et al., 1992).  

 

 Patients factors may also prevent this information from being completed, for example; 

critically ill patients may not be able to communicate these details and/or many people 

residing in South Africa live in informal settlements without proper addresses. Other studies 

accord with this one, showing variability in completeness of field categories  - one study 

showed residential addresses to be inadequately complete as compared to contact number 

(completeness: 68.1% vs. 84.7%) (Garcell H G, 2014).  

 

In our study, there were no factors found to be associated with completion of NMC forms. 

This is in keeping with other studies which have shown similar findings. A study on reporting 

of salmonellosis and shigellosis in Greece showed that age and sex were not related to the 

probability of reporting (Mellou et al., 2013). It may be that in general, there were other 

systematic factors such as staff training, lack of knowledge and/or unacceptability of the 

surveillance system which may have influenced the severe underreporting by clinical staff. 

However, these factors were not tested in our study. 

 

Studies have shown that automated reporting of electronic data was found to be associated 

with improved completeness and timeliness of reporting of diseases. (Overhage et al., 2008). 

Currently, CMJAH is reporting NMC on a paper-based system. The electronic system had 

not been rolled out at CMJAH at the time of the study period. Reporting via electronic 

applications from the laboratory on a positive result with alerts such as that all sources are 

notified simultaneously may improve completeness and timeliness of reporting. Currently, 

the only electronic notification of HBV via the CMJAH NHLS laboratory goes directly to the 

NICD. If the IPC unit was included as a recipient to this notification of positive HBV cases, 

improvements in reporting of HBV may occur to the district office. 
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5.2 Timeliness of reporting of HBV 
 

The NHLS laboratory at CMJAH reports positive HBV cases to both the IPC unit and the 

NICD. Reporting of positive HBV cases should be reported within seven days of diagnosis as 

mandated by the Notifiable Medical Conditions regulations of South Africa (South African 

National Department of Health, 2017). However, we found that less than half (44.6%) of 

positive HBV cases were reported in a timeous manner. 

 

Timely notification of diseases enables early warning system activation and effective 

prevention and control measures to take place. Infection with HBV is a blood borne disease 

which can be spread from person to person sexually, to health care workers via infected 

patients and needle sharing among drug users. For effective control measures to be put into 

place (such as large HBV vaccination campaigns), timely notification of HBV is critical. 

 

Possible reasons for poor timeliness of reporting of positive HBV cases at CMJAH could be 

due to a lack of knowledge by health care workers of reporting on HBV within seven days. 

Furthermore, the use of a paper-based system for reporting at CMJAH as opposed to an 

electronic system of reporting could affect timeliness. Automated reporting of diseases has 

been shown to improve timeliness of reporting of diseases (Overhage et al., 2008). 

Timeliness of reporting of diseases has also shown to be improved post training of staff 

(Garcell H G, 2014). Our survey showed that 67.1% of the health care worker respondents 

were not trained in NMC. This may have been a critical factor in influencing timeliness of 

reporting of HBV at CMJAH. 

 

Timeliness of reporting of notifiable diseases have varied in other studies – in Afghanistan, 

80% of measles cases were reported within the time required (Mofleh and Ansari, 2014). In 

another study conducted in Netherlands, reporting of six notifiable diseases >3 days after 

diagnosis varied from 12.0 – 42.0% (Reijn et al., 2011). Timeliness of reporting of diseases 

also differs between diseases – in Qatar, acute hepatitis had a mean reporting time of 18.5 

days vs. TB which had a mean reporting time of 61.7 days (Garcell H G, 2014).  

 

In our survey, age was associated with a higher proportion of respondents agreeing that 

positive HBV diagnosis was reported timely as compared to disagreeing that positive HBV 
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diagnosis was reported timely. This was further in keeping with more senior health workers 

agreeing that positive HBV diagnosis reporting was timely i.e. registrars, consultants and IPC 

nurses as compared to interns agreed that HBV diagnosis was reported in a timely manner. 

However, that was not seen on the objective analysis of the timeliness of reporting of positive 

HBV cases at CMJAH. Interns are often tasked with filling notification forms and therefore 

their perception of timeliness may represent the true reflection of the timeliness of the HBV 

surveillance system at CMJAH. Another possibility for the difference between health care 

worker perception of timeliness and the objective analysis is due to a lack of feedback on the 

performance of the HBV surveillance system at CMJAH.  

 

 

5.3 Simplicity of the HBV surveillance system 
 

Most health care workers remained ambivalent regarding the simplicity of the HBV 

surveillance system process and the forms. Interns were marginally more likely to neither 

agree nor disagree regarding their perceptions of simplicity of the HBV surveillance system 

(RRR = 19.95, p=0.083). The impact of intern’s perception of simplicity of HBV surveillance 

system at CMJAH may have an impact on the performance of the surveillance system.  

 

The implications of a surveillance system that is not deemed to be simple by health care 

workers could have far reaching effects on the system. Simplicity is closely related to 

acceptability and timeliness (Centers for Disease Control and Prevention, 2001). If systems 

are deemed to be complicated, this may decrease acceptability of the system and increase the 

time to report rendering the system inefficient and ineffective.  

 

In a study conducted on key stakeholder perceptions of simplicity of the national surveillance 

system in South Africa, 74% of stakeholders reported that the national surveillance system 

was sufficiently simple (Benson et al., 2016). However, the notable difference is that the 

respondents in the national surveillance system survey were not health care workers based at 

health care facilities but rather key stakeholders at higher levels of the surveillance system 

(i.e. provincial surveillance system, members of the national outbreak response team). The 

difference in perceptions of simplicity of the notification system is very likely related to the 

level of operation in the system, where the higher levels of staff are not the ones who would 

be required to fill out the forms. Participation in higher levels of disease surveillance systems 
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have been found to be associated with perceiving the surveillance system as useful when 

compared to health care workers in lower levels of participation (viz. participation in national 

outbreak response vs. participation in provincial outbreak response team) (Benson et al., 

2016). Health care workers at CMJAH participate in the lowest level of disease surveillance 

(i.e. at a facility level) and may not see the follow-on impact of reporting HBV cases such as 

public health actions such as vaccination campaigns, health promotion initiatives and 

increase in supply of HBV antivirals. Therefore, the system may be deemed to be inept.  

 

5.4 Acceptability of the HBV surveillance system 
  

Majority of health workers (45.0%) agreed that clinicians are unwilling to participate in the 

HBV surveillance system i.e. the HBV surveillance system is unacceptable to them. We 

found that there were no factors associated with acceptability of the HBV surveillance system 

at CMJAH.  

 

The impact of an unacceptable system can overflow into other attributes which affect the 

performance of a surveillance system. In particular, low acceptability of the HBV 

surveillance system may be associated with low completeness of reporting of cases (Centers 

for Disease Control and Prevention, 2001). This was seen in our study, where both 

completeness and acceptability of HBV case reporting was suboptimal.  

 

Reasons for health workers being unwilling to participate in the HBV surveillance system 

include lack of simplicity of the notification process (as found in our study), lack of training 

on the surveillance system, lack of knowledge of the legal mandate to notify diseases as well 

as lack of insight into the impact of poor surveillance systems. 

 

In another study looking at the national surveillance system in South Africa, years of 

experience was found to be significantly associated with acceptability of the surveillance 

system (Benson et al., 2016). However, this was dissimilar to findings in our study. 

 

5.5 Flexibility of the HBV surveillance system 
 

Most respondents (59.8%) were uncertain (nether agreed nor disagreed) of the flexibility of 

the HBV surveillance system and its ability to change in accordance with changing 
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circumstances and needs. Increasing age and work experience of 60-120 months were 

associated with remaining ambivalent of the flexibility of the HBV surveillance system as 

opposed to disagreeing that the HBV surveillance system was flexible. The implications of an 

inflexible system are that the system is unable to meet new demands of the surveillance 

which can impact on reporting of diseases. New demands include new diseases, new 

reporting technologies, new case definitions and new funding sources (Centers for Disease 

Control and Prevention, 2001). 

 

Health workers at CMJAH may not be familiar with the changing requirements of the 

surveillance system as many (61.7% in our study) have not been trained in NMC. 

Furthermore, the regulations regarding electronic reporting of NMC has not yet been 

introduced to health care workers at CMJAH. Although the new regulations regarding NMC 

were introduced in 2018, CMJAH has not yet implemented them. The HBV surveillance 

system at CMJAH may therefore have reduced flexibility as they have not yet met the new 

demands that the system requires. 

 

The findings of uncertainty of the flexibility of the HBV surveillance system in our study 

were different from another study in South Africa which showed that many health care 

workers felt that the TB surveillance system was inflexible (Heidebrecht et al., 2011). 

However, this study was based on an electronic system of reporting as compared to paper-

based reporting system which is used for HBV positive case reporting at CMJAH and the 

inflexibility was largely attributed to the inflexibility of the software programme. This would 

be critical to be aware of when introducing electronic reporting to CMJAH. 

 

5.6 Usefulness of the HBV surveillance system 
 

An overwhelming proportion of health care worker respondents (74.1%) felt that the 

(clinical) department did not provide feedback on the surveillance system to them. Increasing 

age was associated with agreeing that that the system was useful as compared to those who 

disagreed that the system was useful (RRR=0.81; p=0.004). This is an important finding as 

reporting of NMC is often left to interns, who are generally younger in age and who may not 

prioritize reporting of HBV cases as they do not see the importance or usefulness of the 

system.  
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The direct impact of a system deemed not useful may result in poor completeness and poor 

timeliness of HBV case reporting. Likewise, a surveillance system which has poor data 

quality due to inadequate completeness of reporting of positive cases as well as poor 

timeliness of reporting, cannot use the information provide in a useful manner to prevent and 

promote public health action. 

 

 

In summary, the performance of the attributes of the surveillance system are an indication of 

whether a surveillance system is functioning well or not. In our study, we found that all the 

attributes of the surveillance system were underperforming. We further found that the 

attributes of the surveillance system share a relationship with each other, with each attribute 

influencing other attributes of the system (Figure 6). The attributes of acceptability, 

usefulness, simplicity and flexibility influence the completeness of reporting. An 

unacceptable, useless, complicated system of HBV case notification was related to decreased 

completeness of HBV positive case reporting as well as decreased timeliness. Additionally, 

incomplete and untimely reporting of HBV cases resulted in the information not being 

perceived by health care workers to be used in a useful manner.  

 

 

Figure 6. Relationship of the attributes of the HBV surveillance system at CMJAH 

 

For a surveillance system to inform public health action to reduce morbidity and mortality, all 

the attributes of the surveillance system must function synergistically. Due to the 

underperformance of the attributes of the HBV surveillance system, CMJAH is unable to 

adequately impact on the prevention of HBV-related morbidity and mortality. 
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5.7 Limitations  
 

We did not look at the other less commonly reported attributes of the surveillance system 

such as sensitivity, positive predict value, stability and representativeness as it would have 

required evaluation of other institutes such as NHLS and COJ district which was beyond the 

scope of this study. 

 

5.7.1 Internal validity 

 

The study could not utilize the approach of capture-recapture in assessing completeness of 

reporting which is a common methodology to determine completeness of reporting of 

diseases. This was due to the sources of data not being independent (i.e. both reliant on 

NHLS). Therefore, there may be an overestimation of the level of completeness of reporting 

of cases seen in our study.  

 

Sample size 

 

For the survey, we did not attain the required sample size to give power to our findings to 

achieve a statistically significant result. Therefore, caution must be given when reading the 

results. 

For our analysis on timeliness of HBV reporting, only 83 matched cases were found.  

Reasons for this could include delays with data cleaning from NICD (therefore only release 

of some cases reported), mistakes with data entry of hospital numbers or incomplete case 

reporting from CMJAH and/or the laboratory. This would affect the precision of the analysis. 

 

Information Bias 

 

Information bias through manual data entries of the line lists and case notification forms 

could lead to measurement error. In the survey, no identifiers were collected - a limitation is 

that it is possible that one participant could have filled the survey more than once. However, 

all staff who completed paper-based forms were asked at the point of collection if they had 

completed an electronic version. 
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Recall bias 

 

There could be recall bias encountered within the survey. Health care workers may further be 

biased in answering questions regarding notification of HBV. One possibility is that health 

care workers may be more likely to overestimate that they were reporting HBV in a timely 

manner. This may have been mitigated by the objective review of timeliness through record 

reviews.  

 

Confounding 

 

In the linear regression model looking at factors associated with completeness of the HBV 

case notification form, it was difficult to assess potential confounders with the given 

exposure and outcome variables.  

 

In the logistic regression analysis conducted in the survey, confounders such as age and years 

of experience were controlled for in the analysis of the survey.  

 

5.7.2 External Validity 

 

The study is limited in its’ generalizability to other provinces in South Africa as it only 

looked at one central hospital in Gauteng province. However, the study would add value to 

the central hospital in which it was conducted, as well as provide baseline information to  

further inform future studies. 
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5.8 Recommendations 
 

Based on the findings of the record review and survey conducted, recommendations to 

improve the performance of the HBV surveillance system at CMJAH have been put forth 

below. The recommendations are cross-cutting for improvement of all attributes of the HBV 

surveillance system.  

 

5.8.1 Staff training. 

 

Staff awareness of the legal mandate of reporting of notifiable medical conditions should be 

highlighted.  As part of staff training, facility based guidelines should be used to guide 

training and daily operations. The National Department of Health has a standard operation 

procedure on notifiable medical conditions. However, this has not been translated down to a 

facility level for use at CMJAH.  Having a standard operating procedure or guideline which 

delineates functions of reporting by all role players at CMJAH will improve the performance 

of the HBV surveillance system.  

 

A prominent finding of our study showed that many health care workers were not trained in 

notifying of medical conditions. Training of health care workers involved in reporting of 

notifiable diseases should be instituted. Filling of forms should be taught to improve the 

quality of the data filled.  

 

5.8.2 Monitoring and feedback 

 

All attributes of the surveillance system must be monitored on an ongoing basis. Within the 

IPC unit, feedback at their weekly meetings must include the completeness of cases of NMC 

(including HBV) reported as well as the timeliness. Currently, the IPC unit only reports on 

the incidence of HBV (i.e. the number of cases tested positive by the laboratory). However, it 

does not correlate the information to the number of NMC forms filled or the number of cases 

submitted to the district office by line-lists. 

 

An integral part of the surveillance system is the dissemination of health-related data for use 

in public health to inform actions that reduce morbidity and mortality and to improve health. 
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Dissemination of information (including feedback on performance) must be conducted to 

health care workers involved in reporting of notifiable diseases. This may allow health care 

workers to value the surveillance system and find the system useful in preventing and 

improving poor health care outcomes. Health care workers may be more likely to report 

NMC if they were made aware of their performance and the subsequent implications of not 

reporting NMC. 

 

5.8.3 Use of electronic reporting systems 

 

The increasing use of electronic data collection from reporting sources (e.g. an electronic 

laboratory-based surveillance system) and/or via the Internet (a web-based system), as well as 

the increasing use of electronic data interchange by surveillance systems, could be used to 

improve the surveillance system at CMJAH (Centers for Disease Control and Prevention, 

2001). 

 

5.8.4 Communication 

 

Communication between the different levels of reporting should also be improved. 

Delegation of duty to a designated member of the IPC unit to liaise with the laboratory at 

CMJAH to ensure that HBV results always are communicated timeously may also improve 

completeness and timeliness of reporting. Furthermore, communication between IPC staff 

and doctors completing NMC forms must exist. Positive HBV cases reported by IPC staff to 

the sub-district must be communicated to doctors in a standardized manner.  

 

Additionally, this study will provide feedback to the IPC staff as well as the Departmental 

Heads of Unit to feedback to all health care workers. It is hoped that the findings as well as 

the recommendations will provide impetus to change the current performance of the 

surveillance system. 

 

 

5.8.5 Research 

 

Increasing staff participation in research at CMJAH could help improve knowledge of gaps in 

the surveillance system. Participatory tools (such as focused group discussions) to find out 
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more about reasons for the poor perceptions of health care workers can be used. This could 

improve decision making and improve surveillance systems overall (Schulz et al., 2016). 

 

Further studies such as qualitative studies would further the knowledge regarding reasons 

behind underperformance of several of the attributes of the surveillance system such as 

inadequate completion of case notification forms and the higher proportion of unacceptability 

of the HBV surveillance system at CMJAH. 
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6. Chapter 6: Conclusion 
 

Overall, the performance of the HBV surveillance system at CMJAH between January 2017 

– December 2018 was poor. The completeness of reporting of HBV positive cases was 

inadequate, the completeness of NMC forms was insufficient and the timeliness of reporting 

of HBV positive cases was suboptimal. The HBV surveillance system at CMJAH was also 

perceived to be unacceptable, untimely and inept by healthcare workers.  

 

The impact of a poor functioning surveillance system is the inability of the system to detect 

public health threats and to inform public health actions timeously. Dysfunction of the HBV 

surveillance system would directly impact on South Africa’s ability to eliminate viral 

hepatitis by 2030. It would further compromise health initiatives targeted at decreasing HBV-

related morbidities such as liver cancer and liver cirrhosis. Accordingly, effort must be put 

into improving the HBV surveillance system at CMAJH. 

 

The performance of the HBV surveillance can be enriched by improving staff participation 

and training on notifiable medical conditions. Roll out of the electronic system of reporting of 

NMC at CMJAH could also improve timeliness of reporting and increase acceptability of the 

surveillance system. Feedback and monitoring of the HBV surveillance system are also 

critical components in system processes to enhance the performance of the HBV surveillance 

system and must be conducted on a routine basis. 
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Appendix VIII 

 

Table: Field Categories associated with completeness of HBV notification forms 

within CMJAH 

Variable Co-efficient Confidence 

Interval 

P-value 

Age -0.001 -0.01; 0.01 0.615 

Gender   0.973 

Male -0.002 -0.18; 0.18  

Female Base   

Citizenship   0.234 

South African 0.091 -0.08; 0.26  

Unknown Base   

Diagnostic Method   0.428 

Laboratory Confirmed 0.043 -0.01; 0.17  

Clinical Signs and Symptoms only Base   

Patient Status   0.947 

Alive  -0.004 -0.13; 0.13  

Unknown Base   
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Appendix IX 

 

Table: Factors associated with Acceptability of the HBV Surveillance System 

Agree that the HBV system as acceptable Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval (95%) 

P-value 

P = 

Relative Risk 

Ratio (RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Professional 

Category 

      

Intern 2.08 0.28; 15.77 0.477    

Medical officer 1.67 0.21; 13.22 0.629    

Registrar 1.33 0.21; 8.48 0.761    

Consultant 1.87 0.20; 17.26 0.579    

IPC Nurse Base      

Age 0.97 0.90; 1.04 0.357    

NMC Training       

Yes 1.14 0.38; 3.47 0.814    

No Base      

Work experience       

60 - 120 months 1.21 0.38; 3.89 0.744    

> 120 months 1.42 .2585242    

7.763081 

0.688    

< 60 months       

       

Neither Agree or Disagree that the HBV system as acceptable Vs. Disagree 

 Univariate Multivariate 

 Relative 

Risk 

Ratio 

(RRR) 

Confidence 

Interval (95%) 

P-value 

P = 

Relative Risk 

Ratio (RRR) 

Confidence 

Interval 

(95%) 

P-value 

P = 

Professional 

Category 

      

Intern 1.63 0; - 0.991    

Medical officer  0; - 0.991    

Registrar  0; - 0.991    

Consultant 1.22 0; - 0.991    
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IPC Nurse Base      

Age 0.99 0.93; 1.05 0.700    

NMC Training       

Yes 0.75 0.23; 2.41 0.629    

No Base      

Work experience       

60 – 120 months  0.38 0.11; 1.30 0.122    

>120 months 0.27 0.03; 2.64 0.258    

< 60 months  Base      
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