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Abstract 

Background 
 
Cause of death certification continues to be a useful tool in obtaining demographic, 

epidemiological and legal information. However errors in death certification are widespread 

and range from incomplete certificates to inaccurate causes and manners of death. The 

accuracy of the immediate and underlying causes of death listed on the death certificate 

depends to a large extent on the doctor and his or her understanding of the guidelines for 

reporting immediate and underlying causes of death. In 1998, South Africa adopted a new 

death certificate as per the format proposed by WHO. However, several studies have 

identified problems in the quality of cause of death certification. Furthermore, analysis of 

cause of death data suggested extensive underreporting of HIV as an underlying cause of 

death. 

Objectives 
 
 To evaluate the quality of causes of natural death certification and to assess the level of 

underreporting of HIV/AIDS as a cause of death at an academic hospital in Cape Town, 

South Africa. 

Study design 
 
This is a cross sectional descriptive study based on a retrospective review of death 

certificates and medical records at an academic hospital in Cape Town.   

Methods  
 
Death certificates for all natural deaths filed from January to December 2004 were examined. 

Each line of information about the cause of death was evaluated to assess whether the causes 

could be coded into ICD-10 as per WHO guidelines and to determine the frequency and 

types of errors made by medical practitioners. Serious major errors included no acceptable 
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underlying cause of death, mechanism only, and competing causes listed in “Part I”. Logistic 

regression was used to analyse the association between various factors and types of errors. 

Age of the deceased, cause of death and 5 major wards were reviewed. In addition a 

proportion of death certificates (sample N=243) which consisted of 24.9% of all natural 

deaths that occurred at the hospital over a period of one year, was assessed for the level of 

underreporting of HIV/AIDS. 

Results 
 
A total of 983 death certificates were evaluated. Only 4.2% (95% CI: 3.4-5.1) of the causes 

could not be coded to ICD-10. The proportion was much higher in “Part II” where it is 

customary to include multiple contributing causes for the sake of completing. Ill-defined 

signs and symptoms were very low (0.4%, 95% CI: 0- 0.8). Almost half (45.4%, 95% CI: 

42.3-48.5) had at least one major error, with improper sequence being the commonest.  

Serious major errors were found in 32.2% (95% CI: 29.3-35.3) of the death certificates. From 

logistic regression cause of death was the most important factor associated with serious 

major errors. These causes included the genital urinary and endocrine and metabolic 

disorders and the largest number was observed for the circulatory chapter.  A change in 

ranking was observed when comparing the causes of death with and without errors using 

ICD-10 chapters and National Burden of Disease list. Bases on the sub-sample, the minimum 

prevalence of HIV among the deceased patients was 15.7% (95% CI: 11.1-20.3) and the 

underreporting of deaths due to AIDS was 53.1% (95% CI: 35.8-70.4). Out of 71 potentially 

AIDS related deaths, 47% deaths were inappropriately not tested for HIV.  
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Conclusions 

A high proportion of the death certificates had a serious error that could compromise the 

identification of the underlying cause of death. There is therefore, a clear need to improve the 

quality of medical certification of causes of death so that reliable statistics can be compiled 

and used to generate vital public health information. Inaccurate mortality statistics including 

underreporting of HIV deaths could lead to incorrect public health and policy decisions. 

 

 

 

 

 



 viii

NOTE: 

1. For the purpose of this thesis we have used the term “death certificate” in the place of 

death notification form. This was used to allow comparison with the literature.  

2. In terms of WHO regulations, member states are required to use a standard death 

certificate form based on the international medical certificate form (see Appendix A). 

The medical certificate of cause of death consists of two parts. “Part I”, is for 

reporting the sequence of events leading to death. Events are reported in causal order 

(proceeding backwards) with final condition or complication on line (a). The next 

lines are for antecedent causes, the lowest line is for the underlying cause of death. 

Other significant conditions are reported in “Part II”. 

 

2.1 “Sequence” refers to two or more conditions entered on successive lines, each 

condition being an acceptable cause of the one entered on the line above it. 

 

2.2 The sequence of entries in Part I is as follows (see certificate Figure 1, page 14): 

Line (a) - immediate cause of death or disease/condition directly leading to death  

 Line (b) – records disease/condition, if any leading to (a) 

 Line (c) - records disease/condition, if any leading to (b) 

 Line (d) – records disease/condition, if any leading to (c) 

The certifier is required to make every effort to provide a clear sequence of events in  

Part I.  

2.3 Underlying cause of death in Part I: 

When only one cause of death is recorded on the death certificate, this cause is the 

underlying cause of death and is used for tabulation. 

When more than one cause of death is recorded, the condition thought to be the 

underlying cause of death should be recorded on the last completed line of “Part 1”. 

Morbid conditions 
giving rise to the 
above cause stating the 
underlying cause 
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2.4 Part II – Other significant conditions contributing to the death, but not related to the 

underlying cause of death. 

 

Definition of terms 
 

 Causes of death- are all those diseases, morbid conditions or injuries that 

either resulted or contributed to death. 

 Underlying cause of death- is defined as the disease or injury that initiated 

the chain of events leading to death, or the circumstances of accidents or 

violence that produced the fatal injury. 

 Immediate cause of death- is the final complication resulting from the 

underlying cause of death occurring closest to the time of death and directly 

causing death. 

 Intermediate cause of death- is a disease that occurred as a result of the 

underlying cause of death but was not the final complication of or immediate 

cause of death. 

 Mechanism of death- is defined as a physiological derangement or 

biochemical disturbance by which a cause of death exerts its lethal effect (e.g. 

cardiac arrest, respiratory arrest) and it must not be used as an underlying 

cause of death. 

 Manner of death- is a classification of death based on the type of conditions 

that caused death and the circumstances under which they occurred (e.g. 

natural [solely due to disease], unnatural [homicide, suicide, accident or 

undetermined). 

 Cause of death statement- (notification form) is a completion of “Part I” and 

“Part II” of the death certificate and is defined as a medico-legal document 
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proposed by WHO and signed by the attending medical practitioner, showing 

the cause of death and other vital statistical data pertaining to the deceased. It 

needs to be completed upon death of a person in terms of Act No 51 of 1992, 

Birth and Death Registrations (Meel, 2003). 

 Nomenclature- is an agreed system of designed names. 

 Codes- are numeric or alphanumeric abbreviations that can expand into some 

meaning. 

 Classification- is a systematic representation of terms and concepts and the 

relationship between them. 
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Chapter I 

Introduction 
 
Information derived from cause of death certification is of high value as it is used to identify 

public health problems, set health priorities for the nation, direct the focus of research and 

monitor and evaluate public health programmes (Messite & Stellman, 1996; Sibai, et al., 

2002; Murray & Lopez, 1996). The quality of mortality data in any nation reflects the 

importance attached to the structure and process of the mortality information system.  

 

Accurate and reliable underlying cause of death information provided by death certificates 

are key inputs for evidence based health policy at local and national level, and is in great 

demand for developing and implementing public health interventions (Adjuik, et al., 2006; 

Murray & Lopez, 1996). Reports have raised concerns that in most parts of the world, 

particularly in developing countries, death statistics are not reliable enough, mainly due to 

inadequate completion of the forms and poor quality of information (Adjuik, et al., 2006). 

Many developing countries find it difficult to acquire accurate mortality statistics (Foege, 

1996), due to incomplete coverage, late registration, missing data and errors in reporting or 

classification of causes of death (Sibai, 2004).  

 

To overcome this, Bradshaw, et al., (2006), suggest that there is a need for sub-Saharan 

African countries to review their vital registration systems and to develop a plan to improve 

cause of death statistics. The WHO has made efforts to improve death registration and 

standardise reporting and coding practices of cause of death worldwide using a well defined 

system of classification of causes of deaths (Sibai, 2004). 
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As explained earlier correctly completed death certificates provide personal, epidemiologic 

and legal information. For personal information it states the patient’s final life and cause of 

death. It is also used for legal purposes by the deceased family. The death certificate contains 

epidemiological information that is essential for public health planning and research. Given 

the importance of the death certificate, it is therefore, very important that the completion of 

the death certificate is thorough and accurate. Problems with quality of death certification 

have been identified and can arise at the diagnostic, certification or coding stages of the 

process (Pritt, et al., 2005, Lakkireddy, et a.l, 2004, Lu, et al., 2001, Myers & Farquhar, 

1998). There are concerns about the accuracy of mortality data as a result of errors made on 

death certification and consequently about their usefulness in research and for prevention. 

Inaccuracies in the detail may lead to biased estimation that may impact policies and public 

health planning. To ensure valid comparability within and among countries it is important 

that countries use a standard cause of death form designed and recommended by the World 

Health Organisation (WHO).  

Despite the detailed and specific rules provided in the International Statistical Classification 

of Diseases and Related Health Problem, Tenth revision (ICD-10), errors are still made thus 

raising questions about the reliability of mortality data. Due to high prevalence of HIV in the 

world, it is anecdotally suspected that HIV/AIDS as underlying cause of death is 

underreported. 

 

Table 1 presents the steps in the production of mortality statistics. The process begins with 

the medical practitioner assigning the diagnosis or the cause of death by examining the body 

and interpreting medical records of the deceased. The cause of death is then reported on the 

death certificate derived from the “international form of the medical certificate for cause of 

death” developed by the WHO (see Figure 1). The statistics office is then responsible for 

 

 

 

 



 3

coding the cause of death reported on the death certificate. This means assigning a standard 

number that represents a disease or cause of death to the correct International Statistical 

Classification of Diseases and Health Related Problem, Tenth Revision (ICD-10) category. 

The statistics office then selects the underlying cause of death according to the ICD-10 rules 

and guidelines. The underlying causes of deaths are tabulated for dissemination. These are 

the basic steps in the creation of cause of death statistics though countries may have 

variations in this process. 

 

Table 1. Steps in the production of mortality statistics 

 
Process Responsibility 

Identify the cause of death  Medical practitioner 

Complete death certificate (certification) Medical practitioner 

Code the cause of death Statistics office 

Tabulation and dissemination of the 

underlying cause of death 

Statistics office 

Adapted from Johansson LA, 2008 

 

South Africa has a well established system for vital registration and the collection of 

mortality statistics, however like many other developing countries, South Africa experiences 

under-registration and misclassification of cause of death statistics. In South Africa the 

Department of Home Affairs* is responsible for the registration of mortality statistics. 

However, Statistics South Africa** is responsible for compiling the death statistics, after 

coding the cause of death information provided by the medical practitioners on the death 

certificate (notification form). There is no formal direct feedback to the medical practitioners. 

                                                 
*   South African National Department of Home affairs, registers the death of an individual 
**Statistics South African compiles mortality reports for the country 
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Indeed there is no effective system or means to inform medical practitioners as to what 

information is needed from the death certificate. Therefore doctors don’t really know or 

recognise the importance of recording the specific causes of death (Jordan & Bass, 1993). If 

the medical practitioners and coders understand how reporting affects the classification of the 

underlying cause of death, they are likely to complete death certificates more accurately. 

Therefore it is important for Statistics South Africa and the National Department of Health† 

to play a role in monitoring and encouraging accurate certification and to provide more user-

friendly easily accessible feedback. 

Death certificate 

 
A death certificate is a permanent legal document that provides data pertaining to the 

deceased (name, age, date of birth, date of death, gender and cause of death) which is needed 

for vital registration, the burial order and is also required by the family of the deceased for 

matters regarding life insurance, inheritance and other legal purposes (Nielsen et al, 1991; 

Bradshaw, et al., 2002; Kahn, et al., 2000; Pritt, et al., 2005). Its main purpose is to provide a 

simple description of the sequence or process leading to the death of an individual. 

 

The term ‘death certificate’ is not clearly defined and can mean the certificate from the doctor 

or the police officer on the one hand or the certificate issued by the Department of Home 

Affairs.  In South Africa, a death certificate (Notification Form BI-1663) is a document 

completed by the attending doctor at the time of the patient’s death but also can alternatively 

be completed by another doctor, primary health care nurse, chief, headman or paramedics, 

which is then sent to the Department of Home Affairs for registration and issuing of a death 

certificate. A copy of the death certificate is placed in the clinical record of the deceased in 

                                                 
† South African Department of Health which is responsible for policy making 
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the case of a hospital. For the purpose of this study the death certificate refers to the 

document from the certifier.  

Parts of a death certificate 

 
A new death certificate (notification form BI-1663) (Appendix A) was introduced in South 

Africa in 1998. The aim was to improve epidemiological research, the accuracy of cause of 

death certification, vital registration and to allow comparability of cause of death data 

(Bradshaw, et al., 2006; Dhai, et al., 2001). The section G of the death certificate was revised 

to follow the WHO International Classification of Diseases guidelines. The death certificate 

is a two-page form consisting of sections A-E on the first page and F-G on the second page.  

 

For registering the cause of death the first page collects the following required information: 

the serial number, thumb prints of the deceased and informant, the address of the deceased, 

health data, namely the smoking details of the informant, the doctor's South Africa Medical 

and Dental Council number, the nurse's South African Nursing Council number, and the 

mortuary's details. 

 

On the second page of the death certificate demographic and health data of the deceased are 

collected. These include health facility details, education, occupation, industry, smoking, and 

the cause of death.  There is also information on the pregnancy status of the deceased, 

population group, and the manner of death. The second page is confidential because it 

contains cause of death information, and after completion must be sealed in an envelope and 

attached to page one and taken to the Home Affairs Office by a family member or a funeral 

undertaker.  
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The “International Form of Medical Certificate of Cause of death” 

The death certificates are based upon the WHO’s proforma and comply with the standards 

described in the International Statistical Classification of Diseases and Related Health 

Problems (ICD-10 Volume 2). Figure 1 shows the sample of the international form of 

medical certificate of cause of death. The WHO has provided rules and conventions 

(Appendix B) for the certification and coding of the cause of death. This includes a format for 

reporting cause of death on a death certificate (chain of events) as well as algorithms for 

identifying the underlying cause. Most countries have adopted death certificates in this 

format. There are variations on death certificates in different countries, but they all aim to 

identify the cause or manner of death.   

 
Figure 1. International Form of Medical Certificate of Cause of death 
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The cause of death section of the certificate as prescribed by ICD-10 (Figure 1) is designed to 

demonstrate the opinion of the certifying medical practitioner. This may vary among 

individual medical practitioners. The cause of death section of the certificate has two main 

parts: the first part “Part I” is for reporting the chain of causation leading to death, one per 

line, proceeding backwards from the final disease or condition resulting in death with the 

interval between the onset of each of these conditions and death. Thus, each condition in 

“Part I” should cause the condition above it with immediate cause of death on line (a) and the 

underlying (a specific) cause of death should be reported in the last line in “Part I”, to avoid 

ambiguity about the aetiology of the cause. Other significant conditions that contributed to 

the death but not related to the underlying cause are reported in “Part II” (WHO, 1992; Myers 

& Farquhar, 1998; James & Bull, 1996; Swift, et al., 2002; Slater, 1993; Jordan & Bass, 

1993).   

 

In addition, there are questions about autopsy and manner of death and injury. Ross, et al., 

(1997) suggest that there is always confusion or misunderstanding of the terms used to 

describe cause of death. Correct certification requires an understanding of the distinction 

between “cause” and “mechanism of death” as well as an understanding of the terms 

“immediate” and “underlying” cause of death, as well as “manner of death” (Ross, et al., 

1997).  

 

The underlying cause of death is usually a condition or injury that started the sequence of 

events leading directly to death, and it is also a distinct entity on the death certificate that is 

etiologically specific (Magrane, et al., 1997). Examples include lung cancer, diabetes mellitus 

and tuberculosis. Cause of death is a disease or injury that led to death. In contrast, manner of 

death refers to the circumstances that lead to death (Magrane, et al., 1997). Manner of death 
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can be explained as either natural (solely due to disease) or unnatural (accidents, suicide, 

homicide and undetermined). Furthermore a mechanism of death is a terminal event or final 

common pathway brought about by a cause. Mechanism’s of death such as cardiac arrest, 

cardio-respiratory arrest, hypovolamic shock, renal failure, respiratory arrest and heart failure 

lack etiologic specificity because they can have more than one cause. Traditionally, mortality 

data have been tabulated by means of the underlying cause of death recorded on a death 

certificate as defined by the WHO for epidemiological and public health purposes since the 

primary purpose of collecting this information is to focus on possible prevention measures in 

the future. The most important epidemiologic information is usually derived from the 

underlying cause of death (Messite & Stellman, 1996). All certifying medical practitioners 

are required to report causes of deaths with nomenclature and sufficient details in accordance 

with the four-character subcategories of ICD-10. Nomenclature is used to provide a single 

standard recommended name for each morbid entity which is unambiguous, simple and as 

self descriptive as possible and should be based on cause (WHO, 1992).    

 

Wherever possible, the cause of death should include information provided by the pathologist 

if an autopsy has been performed. Furthermore for both research and statistical purposes 

accurate reporting of the cause of death is thus extremely important to ensure usefulness and 

reliability of information from the death certificate (Swain, et al., 2005). 

Completing the death certificate (medical certificate) 

 
For the death certificate information to be accurate, the cause of death should be in a proper 

sequence and contain an acceptable underlying cause of death (Jordan & Bass, 1993). In 

addition it is important that the cause of death has been carefully investigated and a diagnosis 
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established, but sometimes it may be difficult if a different doctor than the attending doctor is 

certifying the death due to the doctor’s lack of previous knowledge of the deceased.  

 

As mentioned above, in most countries the attending medical practitioner is responsible for 

accurately certifying the cause of death based on the knowledge of the individual before the 

death and should also have the clinical expertise needed to select which of several conditions 

was responsible for death, enabling him/her to describe the complete pathophysiologic 

sequence ending in death (Magrane, et al., 1997). Reporting the sequence or chain of events 

is crucial since the focus on the underlying cause of death is commanded by a public health 

perspective which aims to prevent the precipitating cause from operating. This approach is 

believed to have the greatest impact on mortality prevention. The certifier is required to state 

the disease or conditions contributing to the death in accordance with recommendations by 

the WHO, which complies with standards and classification of ICD-10 rules (WHO, 1992). 

This requires that the cause of death be reported on the international form or a form derived 

from it (WHO, 1992; Johansson, 2008). If the death certificate has been properly completed, 

it makes it easier for coding and classifying the underlying cause of death. Problems may 

arise if someone other than the attending medical practitioner has to certify the cause of death 

certification (Jordan & Bass, 1993). 

 

When completing “Part I” of the cause of death section, only one cause per line should be 

recorded. The condition that is the immediate cause of death is given on line (a) which is due 

to the cause on line (b) which is due to the condition in line (c) which is due to the underlying 

cause recorded on line (d). The lowest line is to contain the underlying cause of death. In 

many cases it is not necessary to use all lines in “Part I”. In some cases the immediate cause 

is the sole entry in the cause of death section and acts as both the immediate and the 
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underlying cause (Jordan & Bass, 1993).  In addition an underlying cause of death is 

acceptable as the only completed line in “Part I”, as it is more important information than the 

immediate cause although having both is best (Myers & Farquhar, 1998). In order to get 

reliable information for planning and decision making the practitioners should have a clear 

understanding of the terms and guidelines used in completing the form as well as the cause 

and manner of death (Magrane, et al., 1997).   

  

When completing the death certificate, it is advisable that the mechanisms of death should 

not be written on the death certificate because they are terminal events or the final common 

pathway, and not the cause of death. A list of various types of mechanisms of deaths is 

provided in Table 2. For organ system failure such as heart failure or hepatic failure one 

should report the actual underlying cause as well (e.g. renal failure and diabetes). Cause of 

death should not simply be a list of the patient’s problems but a brief statement concerning 

the terminal events before the death. Where there is doubt or insufficient information, it is 

acceptable to write “presume” or “probable” or “pending further investigation”. The reported 

conditions are then coded by a nosologist (coder) using a classification structure and the 

selection and modification rules for underlying cause of death for tabulation (Magrane, et al., 

1997).    

 

The quality of cause of death statistics (accuracy and completeness) depends on the details 

provided by the medical practitioners and his / her ability to correctly identify and certify the 

cause and the manner of death. Therefore the fault for inaccuracy lies solely with the certifier 

and not with a nosologist (Jordan & Bass, 1993). The ability to correctly certify the cause and 

manner of death is thus a major determinant of the accuracy and completeness of mortality 

statistics.  
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Some countries have a system in place which checks death certificates if necessary, and in 

this case additional information is requested from the certifying doctor to correct the mistakes 

(Jahansson, 2008; Myers & Farquhar, 1998, James & Bull, 1995). Therefore, it is crucial that 

medical practitioners complete the death certificate according to ICD intentions. 

 

Table 2. Examples of mechanisms of death and non-specific anatomic processes 

 
Terminal events Non-specific physiological 

derangements 
Non-specific anatomic 

processes 
Systole 
Cardiac arrest 
Cardiorespiratory 
failure/arrest 
Cardiopulmonary arrest 
Respiratory arrest 
Ventricular fibrillation 
 
 

Cardiac tamponade 
Coagulopathy 
Coma 
Congestive cardiac failure 
Dehydration 
Heart failure 
Hepatic/liver failure 
Hypocalcaemia 
Hypotension 
Ketoacidosis 
Multiorgan failure 
Renal failure 
Sepsis 
Septic shock 
Shock 
 

Anoxic encephalitis 
Epidural haematoma 
Gastrointestinal bleeding 
Myocardial degeneration 
Peritonitis 
 

 

Errors on death certificates  

Inaccuracies in information undermine the quality of data from death certificates.  Studies 

have established that errors in death certification are common, particularly in developing 

countries (Pritt, et al., 2005). Error rates in death certification range from 16% to 80% (Pritt, 

et al., 2005; Lakkireddy, et al., 2004; Lu, et al., 2001; Myers & Farquhar, 1998). The nature 

of these errors include incomplete certificates and illegible handwriting, inaccurate causes 

and manners of death. As a consequence of lack of reliable information the overall mortality 

statistics in developing countries are also considered inadequate (Adjuik, et al., 2006). For 
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mortality statistics to be of good quality it is critical for the death certificate to be as accurate 

and complete as possible (see Table 3). Accurate certification is therefore essential to ensure 

the usefulness and reliability of the individual death certificate as well as mortality derived 

from it.    

Table 3. Characteristics of a correct death certificate 

 
1. Legitimate cause of death listed in Part I 
2. Proper sequencing of information in an orderly fashion has been followed 
3. Line a in Part I has been correctly identified 
4. Line b in Part I has been correctly identified 
5. Line c in Part I has been correctly identified 
6.  Line d in Part I has been correctly identified 
7. Only one condition per line has been identified 
8. Co-morbid conditions have been correctly identified in Part II of death certificate  
9. Always report an etiology or underlying cause of death for organ failure or mechanism of death 
10. No symptoms and signs recorded 
11. Time interval between onset of disease and death is recorded 
12. No inappropriate information recorded (i.e. abbreviations, conditions not related to death)  

Lakkireddy at el, 2004 

 

In a 15% sample of causes of deaths in South Africa for the period 1997-2001, Bah (2003) 

reports that  about 11.4% of all underlying causes of death were reported to be due to ill-

defined causes (such as natural death, heart failure or sudden death) or general symptoms and 

signs (such as pains, vomiting, heartburn or cough). Given the above reasons, Bah suggest 

that cause of death certification in South Africa is poor and this could be explained as being 

due to ignorance of the underlying causes, and physicians withholding information, therefore 

he suggests urgent research to examine the reasons (Bah, 2003a). 

Prevalence and reporting of HIV 

Reporting of HIV diagnoses can be a key surveillance instrument to monitor the HIV 

epidemic, yet the coverage of HIV case reporting remains incomplete in some countries 

(EuroHIV, 2004). Many AIDS deaths in South Africa are misclassified to “indicator 
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conditions” (conditions which arise due to the weakening of the immune system by the HIV, 

e.g. opportunistic infections) without stating that these indicator conditions arose due to 

AIDS (Groenewald, et al., 2005a). This results in underreporting of AIDS as a cause of death. 

From the above findings it is clear that the quality of the death certification needs to be 

improved. It is suggested in the recent report published by Statistics South Africa, Anderson 

& Phillips (2006), that in South Africa causes of death are often misclassified to 

communicable diseases other than HIV, when HIV is the actual cause of death. A review of 

the literature has shown that the inaccuracy of death certification including errors on cause of 

death certification can be minimized with the implementation of straightforward learning 

interventions (Lakkireddy, et al., 2004; Myers & Farquhar, 1998; Lu, et al,, 2001; Pritt, et al., 

2005). 

Setting 

 
Groote Schuur hospital (GSH) is an academic tertiary state hospital situated in Cape Town, 

South Africa. It is probably the most famous for being the institution at which the first human 

heart transplant took place in 1967. The hospital has over 3667 staff members who care for 

more than 560 000 referrals and inpatient admissions per year. GSH is a tertiary hospital and 

a teaching institution but also has a 24hr casualty and emergency unit which have overnight 

inpatient beds. The hospital services fall under the directorate of the Western Cape Provincial 

Department of Health, which provides training on cause of death certification to medical 

students and registrars through the associated medical school. This hospital has been chosen 

as a setting for this study because of easy access to patient records, possibility of reviewing 

doctors diagnoses at various levels (specialists, registrars, medical officers and interns) and 

the opportunity to communicate the results to the associated medical school, where it could 

then be used in future training, and hopefully result in reduction of inaccuracy in the future.  
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An academic institution was selected for this study as fewer errors in death certificates are 

expected than in death certificates completed at regional hospitals or district hospitals or 

General Practitioners (GPs) rooms. There is likely to be a lower error rate in an academic 

institution because patients there are more likely to have definitive diagnoses and also 

because senior doctors or specialists are available to train and assist junior doctors. If 

inaccuracy levels are low then we unfortunately cannot conclude that the same low levels of 

inaccuracy regarding the completion of death certificates are present at other levels of health 

care. However, if the inaccuracies levels are high at GSH then the reasonable assumption will 

be that the situation at other health care levels is likely to be even worse.  

 

The unnatural deaths were excluded from this study because these death certificates are 

completed under different conditions, a post mortem is performed on all unnatural deaths and 

a forensic pathologist (specialist doctor) completes the death certificate.  It is expected that 

under such conditions, errors would be minimal. In the case of natural causes of death, it is 

extremely unusual for a post-mortem to be conducted.  In addition any level of doctor is 

allowed to certify natural causes of death, even newly qualified medical interns. 

Problem Statement 

 
The causes of death on the death certificates are not always accurate. We know that death 

certificates are not properly completed, but the extent to which errors are made and the nature 

of these errors is unknown and needs investigation. In addition to errors on death certificates, 

research has shown that there is evidence of misclassification of HIV and AIDS deaths. In the 

context of the rapid AIDS epidemic, it is important to investigate the extent and the degree of 

the problem related to certification of HIV related deaths. 
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Purpose of the study 

 
The purpose of this study is to quantify the extent and identify the types of errors in death 

certification occurring at GSH, with the view to improving cause of death certification at this 

institution. The focus of the study is to assess the extent to which major and minor errors are 

made in the certification of cause of death, and to make recommendations about how to 

improve death certification.  

  

The results of this study will be presented to the staff at GSH and the associated medical 

school, so that the results can be used to plan a training intervention for doctors and medical 

students aimed at addressing errors in death certification identified by this study. In addition 

the results will feed into a provincial initiative by the Department of Health to improve the 

quality of death certification and could also inform national efforts.   

Aim  
 
The aim of this study is to investigate the quality of cause of death certification and the 

completeness of reporting of HIV/AIDS as a cause of death in natural deaths occurring at 

Groote Schuur Hospital (GSH) in Cape Town. 

 Objectives 
 
1. To determine what proportion of causes of death listed on death certificates were 

adequate for coding to ICD-10 codes. 

2. To determine the extent of minor, major and serious major errors in the cause of death 

certification. 

2.1. Minor errors – errors with little direct epidemiological impact: 
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2.1.1 Absence of time interval between underlying cause and 

immediate cause of death 

2.1.2. Abbreviations used to describe the immediate and underlying 

causes of death 

2.1.3 Mechanism of death followed by a legitimate underlying cause of 

death.  

2.2. Major errors – could impact on the coding of the cause of death and also 

could affect the selection of the underlying causes of death. Types of 

major errors are: 

 2.2.1. Underlying cause of death missing 

2.2.2. Mechanism of death listed without an underlying cause of death 

2.2.3. Competing underlying causes of deaths listed in “Part 1” of the 

death    certificate 

2.1.4. Underlying cause of death listed in “Part II”. 

2.3 Serious major errors- combination of three major errors where one cannot 

ascertain the underlying cause of death 

 2.3.1. Underlying cause of death missing 

2.3.2. Mechanism of death listed without an underlying cause of death 

2.3.3. Competing underlying causes of deaths listed in “Part 1” of the 

death    certificate. 

3. To assess whether factors such as age of the deceased, gender of the deceased, type of 

ward, and the category of cause of death, are associated with the adequacy of cause of 

death information for identification of an underlying cause of death. 

4.  To assess the prevalence of HIV amongst natural deaths. 

5. To assess the completeness of reporting of HIV/AIDS data on the death certificates.  
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Chapter II 

Literature review 
 

Importance of mortality information 

 
Death certification has a history dating back to the 12th century (Maudsley & Williams, 

1996). Cause of death certification is a public health tool which provides valuable 

information at national and local level. Mortality statistics obtained from death certificates is 

important because it provides information on the current health status of the population, 

setting priorities and targeting interventions. Such information is needed by policy makers, 

for evaluating the performance of the health sector, for responding to the health needs of the 

population through research and also offering clues for epidemiological studies (Bradshaw, et 

al., 2003). For mortality data to be reliable, it requires precise and consistent cause of death 

coding, which depends upon correct completion of the death certificate and accurate cause of 

death diagnosis (Lahti, et al., 2001). Therefore the information provided by a medical 

practitioner on the death certificate is the crucial basis for all cause of death statistics (Bah, 

2003a).  

 

Causes of death statistics allow comparison of cause of death data within and among 

countries and worldwide (Mathers, et al., 2005). However, standardised reporting and coding 

of cause of death are required for the data to be comparable. During the 1980’s the 

International Institute for Vital Registration and World Health Organisation made efforts to 

improve the management of civil registration and to standardise reporting and coding 

practices of cause of death. However, progress has been slow. This has been facilitated 

through the development of ICD-10 rules and guidelines for cause of death certification and 

mortality and morbidity coding (Mathers et al, 2005; Sibai, et al., 2002). Yet death 
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registration in developing countries is reportedly inadequate and uneven, mainly due to 

incomplete information, inaccurate data and late registration (Sibai, et al., 2002). 

 

Classification of causes of death - International Classification of Diseases (ICD) 

 
In order to facilitate cause of death documentation and to standardise reporting and coding 

practices among various countries, the United Nations, the World Health Organisation 

(WHO) and other organisations produce rules and guidelines for mortality and morbidity 

coding (WHO, 1992). The ICD is published by the WHO and can be defined as a system of 

categories to which morbid entities are assigned according to established decisive factors. 

The ICD is designed for classification of morbidity and mortality information for statistical 

purposes.  The purpose of the ICD is to promote uniformity and international comparability 

in the collection, classification processing and presentation of health statistics between places 

and at different times (WHO, 1992; Europa, 2002). The ICD has been revised periodically 

(once every 10 years) to fit in with changes in the medical field and to ensure comparability. 

The latest version of ICD-10 came into effect in 1993. Diagnoses of diseases and other health 

problems are translated from words into alphanumeric codes (Appendix C) using ICD-10 to 

allow easy storage and analysis of the data (WHO, 1992; Europa, 2002). 

  

ICD-10 has 22 chapters (see Appendix C) and 11 400 categories catalogued to 4 characters. 

Each chapter is identified by a Roman numerical. However, only 1655, 3-character categories 

are relevant to coding the underlying cause of death. All the chapters are used for coding the 

underlying cause of death except chapter XVIII (Symptoms, signs and abnormal clinical 

laboratory), chapter XIX (Injury, poisoning and certain other consequences of external 
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causes), and chapter XXI (Factors influencing health status and contact with health services) 

(WHO, 1992). 

 

The ICD has rules and guidelines that specify how the information on cause of death should 

be handled, however the rules leave room for interpretation which have resulted in 

discrepancies in selection of underlying cause of death across countries. The coding rules 

have been proven to improve the usefulness of mortality statistics through preference to 

certain conditions, and by systematically choosing a single cause of death from a reported 

sequence of conditions (Europa, 2002; National Center for Health Statistics, 2002). The need 

for sub-Saharan countries to review their births and deaths registration systems and to 

develop plans to improve cause of death statistics has been suggested (Bradshaw, et al., 

2006). 

 

In practice, ICD-10 diagnoses are represented by 3 to 4 character codes with explicit 

decimals. Each code begins with an alphabetic character that generally corresponds to the 

ICD-10 chapter. The first character is always alphabetic, followed by two numbers where an 

undivided three character code is used. The fourth character after a decimal point is 

subcategory of the main disease. These subcategories are between 0 and 9 and the assumption 

has been made that the first code (0) in the list is the most common, and if the fourth 

character was ‘9’, it was an indication that the detail of the coded disease was not specified 

(National Center for Health Statistics, 2002). The general format is (A##.##), e.g. A19.2 

where the letter ‘A’ indicates the chapter.  Every health condition can be assigned to a unique 

category and given a code, up to five characters long from a set of similar diseases. ICD-10 is 

coded to 4 characters and are used in vital statistics mortality records (WHO, 1992, National 

Center for Health Statistics, 2002). 
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Coding studies 

 
Inaccuracies in death certification are said to be largely attributed to inadequate training and 

coding errors (McAllum, Goerge and White, 2005). Coding is believed to be one of the lower 

hierarchal activities of health information. However, accuracy in certifying the cause of death 

is needed at all levels of data processing including coding. A literature search was conducted 

using Google and PubMed for articles or studies on evaluating codability of the cause of 

death information. The issue of a concern is “can the information entered on the death 

certificate be coded according to ICD-10 rules and guidelines”. The terms “coding” 

“codability”, “cause of death coding” and “the quality of coding” were used. The search 

revealed that several studies that were conducted in the developed countries have focused on 

coding practices and the agreement between coders, and not the accuracy of coding 

(McAllum, et al., 2005; Lu, Lee, Chou, 1999). The final search was performed on 5th May 

2008 and yielded only one study by Bradshaw and colleagues. 

 

This study was conducted in Cape Town to assess the codability of cause of death 

information. The quality of information was scored as adequate if there was at least one 

clearly stated diagnosis, incomplete if there was a vague diagnosis without underlying cause 

of death and poor where there were no proper diagnosis e.g. “natural cause” (Bradshaw et al., 

2006). The findings for this study were, 75% of the forms had adequate information, 13% 

had incomplete information and 11% had poor information. The categories were defined very 

leniently in terms of ICD criteria. No other studies have been found which looked at the 

quality of codability of cause of death. 
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Situation on errors in cause of death certification 

The inaccuracy of death certificate information has been well documented and can occur 

primarily as a result of error during diagnosis. When clinical information is inadequate and 

misinterpreted, this can lead to erroneous diagnoses which are then recorded on the death 

certificates (Myers & Farquhar, 1998). Death certification errors are a worldwide problem.  

Mathers, et al., 2005, stated that few developing countries have good quality data on 

mortality that can be used to support policy development and implementation and at the same 

time provide national cause of death statistics routinely to the WHO. In addition, it has been 

reported that in most developing countries a number of deaths may occur without medical 

attention and may be registered without medical opinion about the cause of death. 

 

In recent years, a number of studies have described various aspects of cause of death 

certification to be unsatisfactory (Meel, 2003; Magrane, et al., 1997; James and Bull, 1996).  

The major error in death certification that has been cited in the literature is inaccurate cause 

of death as assigned by certifying doctors (Maudsley & Williams, 1996; Harrison & 

Hourihane, 1989).  Some of the common errors in completion of death certificates include 

recording causes in an incorrect or illogical order, multiple competing causes of death, failure 

to identify the true underlying cause of death, poor match between cause and manner of death 

(Swain, et al., 2005).  Mechanisms of death, organ failure, errors in diagnoses, lack of 

understanding of the principles of underlying cause of death, failure to read instructions given 

on the death certificate, and confusion within pathological sequences are among the 

inaccuracies reported  (Meel, 2003; James & Bull, 1996).   

 

Literature has shown that identifying the underlying cause of death is a common problem in 

elderly people who often have more than one chronic disease that concurrently led to death. 
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A major problem in relation to death certification is the frequent use of categories of 

unknown causes such as symptoms or signs which has even been observed in developed 

countries (Mathers, et al., 2005).   

 

Such inadequacies in certification may lead to incorrect information being obtained from the 

death certificates resulting in incorrect coding. Incorrect completion of the death certificate is 

an important problem in public health because it leads to inaccuracies in interpretation of 

information which is used in reporting vital statistics, planning and intervention (Jordan & 

Bass, 1993; Foege, 1996; Myers & Farquhar, 1998). Reviewers have confirmed these 

findings after several studies which compared cause of death certificate information with that 

obtained from autopsy or with the opinion of a panel of experts.  

 

When assessing the quality of cause of death certification, Mathers, et al., (2005) highlighted 

that there are variations in the accuracy of diagnosing causes of death, making it difficult to 

compare data on causes of death across countries. A study done in a general hospital in 

Colombo found that only 38% of death certificates were correctly recorded in accordance 

with the ICD-10. Immediate, intermediate and contributing causes of death were not written 

in the correct place in 30% of the certificates while acceptable causes were found in only 

19% of the certificates (Fernando R, 1990).  Lakkireddy, et al., (2004) mentioned in their 

study that many certifiers identify cardiovascular events such as cardiac arrest as primary 

cause of death consequently suggesting that cardiovascular causes of death are overstated by 

24% (Lakkireddy, et al., 2004). Another study by Behrendt, at al., found that 61% of 

practitioners make use of non-specific cardiovascular event or term (e.g. cardiorespiratory 

arrest) as the underlying cause of death (Behrendt, et al., 1999). 
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Pritt et al., 2005, reports that death certification errors are widespread and range from minor 

to severe. Studies on cause of death certification have reported that 16% to 33% (Rosenberg, 

1999) of sampled death certificates contain major errors on cause of death certificates. In 

addition in 1993 Jordan and Bass reported that 31.9% of sampled death certificates completed 

at a teaching hospital also contained such errors (Myers & Farquhar, 1998). Lu, et al., (2001), 

mentioned that findings from previous studies have shown that error rates in cause of death 

certification were high, ranging from 25% to 78% in hospital based studies while 16% to 

56% in population based studies.  

 

Studies carried out in some developing countries have shown that inaccuracies in data 

derived from death certificates are influenced by several characteristics of the certifier, the 

certificate itself, the deceased and the cause of death (Sibai, 2004). Sibai maintains that the 

reporting is less accurate when the death is sudden, attributable to causes that are stigmatised, 

or occur in certain minorities, social classes and older persons. Lu, et al., (2001), reports that 

several studies which assessed errors in relation to the type of doctor found that general 

practitioners made fewer errors compared to the doctors in a hospital.  Another study which 

was done in one of the hospitals in Taiwan reported that the age of the deceased, the seniority 

and specialty of the certifying doctor were significantly related to the error rate (Lu, et al., 

2001). Magrane, et al., (1997), reports that more than 50% of general practitioners felt that 

they did not get sufficient instructions about death certification and a few more said they did 

not receive formal training in determining the cause and the manner of death, but were simply 

given the responsibility during their residency training.  

 

Since 1994, South Africa has prioritised the collection of reliable cause of death statistics to 

inform policy and massive efforts to improve vital registration have been made. Bradshaw,  
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et al., (2003), suggests that there has been a significant improvement in the completeness of 

death registration over the last ten years, from 50% in 1990 to over 90% in 2000. In South 

Africa, recent statistics show that 13% of deaths were certified as ill-defined without a 

reference to the actual underlying cause of death and this is considered as a result of 

incomplete medical information on the death notification form.  

 

According to the Statistics South Africa Mortality Report (2005), the majority of death 

certificates (notification forms) that were certified in South Africa include only one cause of 

death (56% in 1997, 60% in 2001) and less than 5% of the forms have more than three causes 

listed (chain of events). The purpose of recording multiple causes of death on the death 

certificate is to ensure that the certifier does not select some conditions for entry but records 

all the relevant information (WHO, 1992). Furthermore, the inclusion of detailed diagnoses 

on death certificates is valuable for producing high quality mortality statistics. Implications 

for poor quality data or information entered on the death certificates are apparent, yet 

accuracy and completion of cause of death certification has not been assessed countrywide, 

therefore, the utilisation of such data for planning and evaluation remains questionable.  

 

Specificity of cause of death 

It is important for epidemiological purposes to distinguish between established and suspected 

or non-specific diagnoses. ICD-10 diagnostic codes are up to four characters in length. The 

first three digits of the ICD-10 specify a single cause and the fourth digit of the ICD-10 

means that there is extra information for the specific cause of death. These are numbered 

between 0 and 9. For example, A00 Cholera, A00.0 Cholera due to biovar cholerae, A00.1 

Cholera due to biovar eltor and A00.9 Cholera, unspecified. In general an 8 in the 4th digit 
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means “other” and 9 means “unspecified”. Some causes such as C73 Malignant neoplasm of 

thyroid gland have only a 3 digit code as it is considered not possible to specify it further.  

 

Part of the medical obligation of the certifying medical practitioner is to supply as much 

information as possible, according to the WHO recommendations. This includes the 

specificity of the cause of death. The inclusion of detailed data and specific diagnoses on the 

death certificate is required when completing a death certificate that will ensure that all the 

relevant information is recorded and enable the production of high quality mortality statistics 

(James & Bull, 1996).  

 

Specificity is required for both communicable and non-communicable diseases. In case of 

infective conditions it is important that the organism responsible for the infection is recorded. 

For example, recording septicaemia as a cause of death without mentioning the cause of 

infection such as wound or surgery or pneumonia, is not recommended (Swift & West, 2002). 

Among non-communicable diseases, cancers and cardiovascular diseases require specificity. 

Specificity is also requested when recording death due to neoplasms. The certifier should 

indicate whether a neoplasm was benign or malignant. Also details such as the histopathology 

and anatomical site in case of cancers, for example carcinoma of the colon, or carcinomatosis 

are considered important. The primary site in case of secondary malignant, histological type 

and anatomical site should be mentioned, e.g. lung cancer without mentioning of the upper or 

lower lobe or squamous cell carcinoma. Without the histological type and site of origin these 

should be deemed incomplete. Specificity is also required when recording cause of death due 

to stroke and cerebrovascular disorders. For example it should be specified whether the cause 

was haemorrhage, thrombotic or embolic and the exact anatomic site affected should be noted 

(either within the brain itself or specific vascular involvement). 
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When insufficient information is recorded, these causes are coded into unspecified codes and 

this can affect the quality of mortality data. Without such detail, it is difficult to decide on 

meaningful clinical and public health interventions. Since most of the diseases that cause 

death are largely preventable, it is therefore important to record as much detail as possible on 

their cause of death. Studies have generally not assesed the level of specificity of cause of 

death data. However, such information can provide an indication of the quality of medical 

certification.   

Prevalence of HIV 

 
According to the UNAIDS report of 2006, globally the HIV/AIDS epidemic has reached 

more than 25 years since the first AIDS cases were reported. The epidemic increased 

exponentially year on year and by 2006 more than 39.5 million people worldwide were living 

with HIV. This was 2.6 million more than what was reported in 2004 (UNAIDS, 2006). In 

the same period more than 2.9 million people died of AIDS. The epidemic left an estimated 

15.2 million AIDS orphans (defined as children under 18 years who have lost one or both 

parents to AIDS). These orphans are vulnerable to poverty, exploitation and they have a risk 

of becoming infected with HIV. It is estimated that more than 90% of newly infected children 

are born to HIV positive women, who acquire the infection during pregnancy or labour or 

delivery or through breastfeeding (UNAIDS, 2006).  

 

The epidemic has increased the levels of mortality and life expectancy has dropped in the last 

ten years (Ashfrod, 2006). In severely affected countries AIDS deaths are altering the age 

structure of the population (population size) resulting in higher proportions of children and 

older people. There is a reduction in economically active people, thus affecting the economy 
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of the country. Families are also affected due to increased burden of care of HIV patients in 

their homes. In general HIV has touched almost every aspect of life. 

 

Sub-Saharan Africa was reported to be the most affected region of the world. It has been 

reported that in 2006 almost two thirds (63%), an estimated 24.7 million of all people living 

with HIV globally, lived in sub-Saharan Africa in 2006. Additionally, 72% of all adult and 

children deaths due to AIDS in 2006 occurred in sub-Saharan Africa. In 2006 the prevalence 

of HIV in sub-Saharan Africa for adults 15-49 years was estimated at 5.9% (UNAIDS, 2006). 

It is estimated that 1.7 million adults and children became infected with HIV in 2007, 

bringing the number of people living with HIV/AIDS in the region to a total of 22.5 million 

by the end of 2007 (Worldwide HIV & AIDS Statistic Commentary). There were 2.1 million 

deaths due to AIDS in sub-Saharan Africa in 2006 (UNAIDS, 2006). There are variations in 

statistics of HIV/AIDS prevalence that were reported in the region. West Africa was the least 

affected with Southern Africa having the highest reported prevalence. A decline in the HIV 

prevalence have been observed in some sub-Saharan countries but the trends are not 

widespread enough to diminish the overall impact of the epidemic (UNAIDS, 2006).  

 

Southern Africa has remained the epicentre of the global HIV epidemic with exceptionally 

high reported HIV prevalence rates (except for Angola 3.7%). It was reported that 32% of 

people living with HIV globally live in Southern Africa and 34% of AIDS deaths globally 

occurred in this sub-region. The Southern Africa sub region has nine of the highest 

HIV/AIDS prevalence rates in the world including, Namibia 19.6%, Botswana 24.1%, and 

Swaziland 33.4%. Zimbabwe showed a decline in HIV prevalence which was estimated at 

20.1% down from 22.1%. This decline is believed to be due to either substantial increase in 
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condom use or an increase in the proportion of young people delaying their sexual debut. 

There was no sign of decline in other parts of Southern Africa. 

 

South Africa has been affected by the epidemic for more than two decades, and its epidemic 

is now one of the highest in the world (UNAIDS, 2006). In this short period, the number of 

people infected by HIV/AIDS has rapidly increased to about 5 372 000 in 2006. In the same 

year the prevalence of HIV was estimated at 11.2% and at 19.2% for adults between 20-64 

years. There were marked provincial differences in HIV prevalence ranging from 5.4% in the 

Western Cape to 15.7% in Kwazulu Natal (Dorrington et al., 2006). 

 

Estimates of HIV prevalence in the South African population were, until recently, based on 

extrapolations from the National Department of Health antenatal HIV prevalence surveys. 

Due to the lack of information on the prevalence of HIV in the general population, the 

Human Sciences Research Council (HSRC) conducted a national, community based HIV 

prevalence survey funded by the Nelson Mandela Foundation in 2002 and 2005. This study 

reported that 1 in 3 women aged 30-34 were living with HIV in South Africa. Furthermore 

the study reported that high levels of HIV infection were observed among men older than 50 

years (Shisana et al., 2005). 

 

Among those women attending antenatal clinics across all nine provinces in South Africa, the 

prevalence of HIV was estimated at 28.3% for the country as a whole in 2005 (Dorrington et 

al., 2006). There were variations between provinces that ranged from 15.7% to 39.1% in 

2005. The provinces that recorded the highest HIV prevalence from the antenatal clinics were 

Kwazulu Natal (39.1%), Mpumalanga (34.8%) and Gauteng (31.8%). Among the lowest 

were Limpopo (18.5%) and the Western Cape (15.7%) (Department of Health, 2005). Among 
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adults, there were gender differences. The prevalence is slightly higher for adult women than 

adult men. Shisana et al., (2005), reported that HIV prevalence among young women 15-24 

years are four times more likely to be infected with HIV than are young men. The prevalence 

for young women was estimated at 17% compared to 4.4% among young men (Shisana et al., 

2005). 

  

Reporting of HIV 

WHO reports that AIDS has become the main cause of death in parts of Africa and is 

responsible for a large number of adult hospital admissions. However, many AIDS patients 

do not get diagnosed and their death may be attributed to other causes (WHO, 2000).  

 

People with AIDS usually die of associated illnesses like tuberculosis, chronic diarrhoea and 

wasting, pneumonia, meningitis, tumours or other infections as the underlying cause of death. 

Groenewald et al., (2005a), highlights that, according to the ICD rules, HIV should be 

recorded as an underlying cause if it “initiated the chain of morbid events leading directly to 

death”. However, HIV may not have been recognised and therefore not recorded on the death 

certificate (WHO, 2000; Groenewald, et al., 2005). In an early study McCormick advised that 

a death certificate is not an efficient method of obtaining an accurate estimate of HIV-related 

deaths because AIDS is not recorded as a cause of death on a death certificate (McCormick, 

1991). That’s why it is important to correct this. This also occurs in well resourced countries. 

An increase in mortality that is not attributed to HIV but considered to be HIV or AIDS 

related has been reported in many parts of the world including the United States and the 

United Kingdom (UNAIDS, 2004). Lopman et al., (2006), relates that vital registration and 

cause of death reporting are described as incomplete in the countries where the HIV epidemic 

is most severe. Quality of AIDS case reports varies between countries, because different 
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countries use different definitions of what actually constitutes AIDS. Another reason that 

affects the quality of reporting of HIV, is that areas  with poor resources do not have HIV 

testing facilities or the necessary guidelines, and therefore have to diagnose AIDS on the 

basis of symptoms alone (WHO, 2000).  

 

Underreporting of HIV or AIDS on the death certificate (notification form) may be related to 

the general problem of underreporting of AIDS cases. WHO 2000, reports that the proportion 

of AIDS cases that have been reported ranges from less than 10% in some countries to almost 

90% in others.  Studies on the completeness of reporting AIDS diagnoses in different 

geographical areas in the United States for different years, found 60-98% complete AIDS 

reporting (Buehler, et al., 1992; Doyle, et al., 2002; Greenberg, et al., 1993; Jara, et al., 2000; 

Hall, et al., 1999).  A hospital review assessment done in South Carolina for the years 1986-

1990, found 21% underreporting of HIV infected patients (Meyer, et al., 1994). In addition 

Hall et al, 1999, found that the estimated completeness of reporting of HIV from nine United 

States HIV reporting sites over a 1 year period, was 76% and this improved the diagnoses to 

81% when allowing 6 months of reporting delay (Hall, et al., 1999). Underreporting of AIDS 

in England and Wales in the years 1985-1996 is estimated at 13% (Nylén, et al., 1999).  An 

assessment in Netherlands found 29% underreporting of HIV as the underlying cause of 

death (Berns, et al., 2000). 

 

The findings from a study done by Groenwald, et al., (2005a), showed that deaths for which 

HIV was the reported underlying cause of death, had increased according to a distinctive age-

specific pattern. The greatest increases were in the age groups 0-4 and 25-49 years. Death 

rates among teenagers and older people were reported to be more or less unchanged. 

Furthermore the researchers observed that nine other causes of death had increased 
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significantly according to the same distinct age pattern as HIV. After a further estimation on 

how much of the increases were likely to be caused by HIV, they concluded that 61% of 

deaths related to HIV had been wrongly attributed to other causes in 2000-2001 (Groenewald, 

et al., 2005a). In adults, tuberculosis accounted for 43% of misclassified deaths, and lower 

respiratory infections for another 32%. Among infants, most of the excess deaths had been 

misclassified as lower respiratory diseases or diarrhoeal diseases. A study conducted at a 

paediatric teaching hospital in Cape Town, found that 29% of HIV-related deaths were 

classified using non-specific terms that could lead to inaccurate classification of deaths, and a 

further 11.4% underreported HIV infected deaths (Westwood, 2000). In addition, out of 131 

children who died of infections and/or malnutrition, 80 (61%) were not tested for HIV. 

Furthermore 11.5% of HIV related causes were not certified on the death certificate 

(Westwood, 2000). In 2001 the proportion of deaths reported as being caused by HIV/AIDS 

on the death certificate in South Africa as reported by Statistics South Africa was only 8.7% 

whilst mathematical modelling suggested a much higher estimate of 30% (Groenewald, et al., 

2005b). 

Factors associated with the underreporting of HIV/AIDS 

 
According to the ICD guidelines and instructions, when HIV is present and a person dies 

from a subsequent co-morbid condition where HIV instigated the sequence of events, the 

HIV/AIDS is classified as an underlying cause of death. For example if someone is infected 

by tuberculosis and dies from it because their immune system has been weakened by HIV, 

the HIV should be recorded as the underlying cause. Groenewald, et al., reported that this 

does not happen in most cases, many doctors record only the immediate cause of death such 

as tuberculosis or respiratory infection (depending on the cause). This is believed to be the 

main factor associated with underreporting of HIV/AIDS deaths (Groenewald et al., 2005a). 
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Studies have shown that underreporting of causes of deaths of a sensitive nature such as 

HIV/AIDS  may be caused by the social stigma and discrimination associated with the 

disease in both developed and developing countries (Mathers, et al., 2005; Dhai, et al., 2001). 

Therefore the certifying doctor may knowingly include incorrect information on a certificate 

with an effort to cover up the diagnosis that might cause distress to family members left 

behind (Myers & Farquhar, 1998). This may contribute to the reluctance in diagnosing and 

reporting AIDS cases (WHO, 2000). In addition, a study done in Zimbabwe by Lopman, et 

al., 2006, suggests that hospital diagnoses may not reflect the true number of AIDS deaths 

due to stigma and shame borne by the relatives of a person with AIDS and this consequently 

leads to the underreporting of AIDS.  

 

Another factor that has been cited in the literature is the doctor’s concern about maintaining 

confidentiality of cause of death details on the death certificate (Groenewald, et al., 2005a). 

Some states in the USA do not report any HIV statistics through the name-based system used 

to compile national surveillance reports. Although perinatal transmission is now known to be 

preventable at a certain extent, paediatric AIDS is believed to be likely underreported due to 

diagnostic difficulties (WHO, 2000). In addition, children with HIV related illnesses 

commonly present with severe malnutrition (Cotton, et al., 1998; Musoke, 2001). It is also 

reported that antiretroviral treatment has made it difficult to interpret trends in AIDS 

diagnoses and AIDS deaths in countries where most people have access to the drugs. This has 

been cited as a reason for misclassification and incomplete details being recorded on medical 

certificates as cause of death (WHO, 2000). 
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Studies of death certification and methodology used 

 
Problems with cause of death certification arise from the failure to complete the cause of 

death details correctly. A number of studies have focused on completeness and accuracy of 

death certification (Swift, et al., 2002; Slater, 1993; Jordan & Bass, 1993; Lu, et al., 2001) 

and some focused on validation of death certificates by comparing information from death 

certificates and that from the medical records or verbal autopsy (Myers & Farquhar, 1998; 

Johansson, et al., 2000; Kahn, et al., 2000; Pritt, et al., 2005; Jansson, et al., 1997). There 

were a few studies which focused on specific conditions such as cancer and some 

cardiovascular diseases (Lakkireddy, et al., 2004). Three of these studies were conducted at 

teaching hospitals (Swift, et al., 2002; Jordan & Bass, 1993; Pritt et al., 2005). A number of 

studies have separated errors into categories such as major and minor errors (Pritt et al., 

2005; Jansson et al., 1997; Lakkireddy, et al., 2004; Myers & Farquhar, 1998). From the 

examined studies, one study mentioned that a reliability test has been performed (Kahn, et al., 

2000). The quality assurance of death certification evaluation procedure has been mentioned 

in few studies. 

 

Whilst the methodologies used in these studies vary, most of these studies examined 

completed death certificates retrospectively for appropriateness of completion and failure to 

identify the true underlying cause. In most studies where death certificates were reviewed in 

order to identify errors by using specific criteria, the number of reviewers varied from one 

person to a panel of four (Swift, et al., 2002; Slater, 1993; Jordan & Bass, 1993; Lu, 2001; 

Myers & Farquhar, 1998; Johansson, et al., 2000; Kahn, et al., 2000; Pritt, et al., 2005; 

Jansson, et al., 1997; Lakkireddy, et al., 2004). Studies validating the cause of death by 
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comparing the cause of death on the death certificate with the medical records from hospitals 

and autopsy studies have also been conducted (Kahn, et al., 2000).   

Many studies suggested that the major error rates were unacceptable. In a study performed at 

the Royal College in the United Kingdom, out of 1000 death certificates, 55% were 

completed to a minimum acceptable standard, i.e. correct logical order and appropriately 

done, about 24% of death certificates contained incomplete data, 9.3% were illogical and 

inappropriate, and 10.9% used part II of the death certificate inappropriately (Swift, et al., 

2002). In another study at Rotherham district hospital, 29% of death certificates were found 

to have one or more inaccuracies of which 5.8% were serious enough to have warranted 

further action or inquiry by the Registrar of Births and Deaths (Slater, 1993). In Taiwan, out 

of 4123 death certificates, 2525 (61%) were completed correctly.  Mechanism of death (i.e. 

cardiac arrest, reparatory arrest) was recorded in 289 (7%) certificates, 800 (19%) had a 

single cause of death recorded but was not specific enough and 9% had a wrong sequence 

(Lu, et al., 2001). In another study in the USA it was reported that about 56% of medical 

students and residents and 57% of practicing internists were able to state the correct cause of 

death on death certificates provided to them (Massite, et al., 1996).  Stark reports on the 

findings from literature review on death certification procedures in different countries 

performed from publications on Medline (from 1997-2003) and Pub Med (from 1990-2003). 

The countries include Australia, Canada, New Zealand, South Africa, France and Germany. 

Findings from this literature review suggest that there is a clear problem with the accuracy of 

death certification in above mentioned, and it is also difficult to directly compare cause of 

death statistics between countries because of the different methodology used (Stark, 2003).   

 

In a comparison between the cause of death on the death certificates and hospital discharge 

register at a Swedish hospital, an agreement of 46% of cases between the last diagnosis and 
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the underlying cause of death written on the death certificate was observed (Johansson, et al., 

2000). Pritt and others reported a study done at an academic institution (Vermont) whereby 

50 death certificates were compared with mock death certificates created by two pathologists. 

Results are shown in Table 4. 

 

Table 4. Results of review of death certificates at an academic institution 

 
Type of error % 

Grade 1 error (incompleteness, illogical, illegibility) 

Grade 2 error (minor errors = missing comorbidities contributing to death) 

Grade 3 error (major errors = missing comorbidities contributing to death, 

missed immediate and intermediate cause) 

Grade 4 error (major errors = No acceptable underlying cause of death, 

wrong cause)  

Multiple errors (Pritt, et al., 2005). 

72% 

32% 

30% 

 

34% 

 

82% 

 

Myers & Farquhar, 1998, used an education intervention study which was designed and 

implemented to improve accuracy in death certification. A number of death certificates were 

audited for major and minor errors and the ratings of errors before and after the intervention 

were compared. Before the intervention major errors were reported in 32.9% of death 

certificates and after the intervention major errors were reduced to 15.7% (p= 0.01).  From 

the literature most studies have shown discrepancies between the cause of death reported on 

the death certificates and the corresponding cause of death reported on the medical records 

and also on those causes on autopsy. Verbal Autopsy method is regarded as a more accurate 

method to validate the accuracy of cause of death and can be used to determine cause of 

death where majority of deaths occur without medical supervision. According to Jordan and 

 

 

 

 



 36

Bass, when autopsy diagnoses are compared with diagnoses recorded on the death certificate 

of the deceased who have had a post mortem, a discrepancy of up to 30% was observed 

(Jordan & Bass, 1993).   

 

Research on death certification in South Africa is scarce. However, small scale studies to 

assess the quality of mortality statistics and cause of death certification and coding have been 

performed. Results are unsatisfactory and an initial study on the quality of death certification 

at Groote Schuur Hospital carried out by Turck in 1989 and a follow-up in 1991, showed 

poor standards in terms of content and completion of the death certificates (Turck, 1993). 

Another study was done at Umtata General Hospital whereby 304 death certificates were 

reviewed, of which about 79% of death certificates were certified as cardiorespiratory failure 

(Meel, 2003). This is considered to be a serious error as the mechanism of death should not 

be recorded as the underlying cause for death according to ICD-10 guidelines.  

 

Bah, 2003, states that reporting a death due to HIV/AIDS is very difficult in terms of cause of 

death certification in South Africa as the stigma associated with HIV related conditions has 

made doctors reluctant to specify it as a cause of death (Bah, 2003b; Meel, 2002) and because 

of difficulties experienced by the surviving families of the HIV sufferer when HIV/AIDS is 

listed as a cause of death. These include discrimination, ostracism, and inability to bury the 

body. In addition families were also excluded from insurance benefits (Dhai, et al., 2001).  

 

There is no doubt that the vital statistics in South Africa have been subject to many problems 

including underreporting of deaths, a relatively high proportion of unknown causes of death, 

misclassification of causes of death, for example many AIDS deaths are misclassified to 

indicator conditions such as diarrhoea, pneumonia, TB, and the under-registration of deaths 
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(Groenewald, et al., 2005a). However, whilst under-registration of deaths has decreased in 

recent years, the quality of the death certification needs to be improved, to reflect the actual 

underlying cause of death, particularly with regard to unnatural deaths, HIV/AIDS deaths and 

ill-defined natural deaths.   
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Chapter III Methods 
 

Study design 
 
This is a cross sectional descriptive study based on a retrospective review of death certificates 

and medical records at a tertiary hospital. Since the aim is to measure and describe the 

level/proportion of inaccuracies in cause of death certification, as well as to determine which 

factors are associated with the adequacy of cause of death certification, a quantitative 

methodology was used to establish the size of the problem (accuracy of certification) and 

quantify the types of errors in cause of death certification.  

Study population 
 
All death certificates for natural deaths at a major academic hospital in Cape Town (n= 983) 

completed between 1 January and 31 December in the year 2004 were identified. The 

unnatural deaths were excluded from this study because these death certificates were 

completed under different conditions: a post mortem is performed on all unnatural deaths and 

a forensic pathologist (specialist doctor) completes the death certificate.  It is expected that 

under such conditions, errors would be minimal. In the case of natural causes of deaths, it is 

extremely unusual for a post-mortem to be conducted.  In addition any level of doctor is 

allowed to certify natural causes of death, even newly qualified medical interns. 

Sample size 
 
For objectives 1-3, all natural deaths that occurred at GSH in the year 2004 were reviewed. A 

sub-sample of these was selected to assess the completeness of the reporting of HIV/AIDS on 

death certificates (objective 4).  
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In order to estimate the sample size for the main proportion of interest, the proportion of HIV 

positive cases recorded correctly on the death certificate, it was necessary to estimate the 

number of deaths that would result from HIV/AIDS. Dorrington, et al., (2006), used a 

modelling technique which estimated that 21% of all deaths in 2006 in the Western Cape 

were due to AIDS. Based on an estimated 1000 deaths in 2004 and assuming that 30% of 

these deaths could be due to AIDS (a higher figure than the 21% was assumed as the 

proportion of deaths due to AIDS, as it is likely to be higher in a tertiary hospital than in the 

general population and also higher because of the % of natural deaths rather than all deaths), 

it was conservatively estimated that 300 deaths in 2004 are due to AIDS. Using Epi-Info, it 

was calculated that if 50% of these 300 deaths were properly recorded on their death 

certificates as being due to HIV, a sample size of 168 would be required to allow for an error 

margin of 5%, at a confidence level of 95% and a sample of 73 would be required to allow 

for an error margin of 10%. However, as it was not possible to know which cases were HIV 

positive until the records were examined, it was necessary to draw a larger sample to allow 

for the cases that were HIV negative. Assuming 30% of the cases are expected to be HIV 

positive, the sample must be multiplied by a factor of 100/30. Thus for an error margin of 5% 

the sample needs to be [(168 *100)/30] = 560. Using an error margin of 10%, at a confidence 

level of 95%, a sample size of 73 was calculated. This would mean that the sample size needs 

to be [(73 *100)/30] = 243. Due to time constrains, and the acceptability of a 10% error 

margin, it was decided that a sub-sample of 243 would be drawn to capture sufficient HIV 

positive cases. 

Sampling procedure 
 
A systematic sampling procedure was used. In order to draw a sample of 243, every 4th 

record was selected (983/243 = 4.0453). Each record was assigned a unique observation 

number from 1-983 based on the date of death. A new variable was created by taking the 
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remainder after the observation number and was divided by 4 (with values 0, 1, 2, and 3).  A 

random starting point (2) was selected. All records with this value were selected for the 

sample, giving a systematically selected sample of 246 records. 

Data Collection and Processing 
 
The main focus of this study was based on the cause of death section of the death certificate 

which was evaluated for codability, underlying cause of death, errors and underreporting of 

HIV deaths. At the time of certifying the cause of the death, a copy of the death certificate is 

retained in the deceased folder and stored at the medical records department. After receiving 

permission from the relevant personnel, death certificates and medical records were obtained 

for review. Information on the age, sex, causes of death as listed on the death certificate and 

the department where the patient died, was collected. This information was captured directly 

onto an Excel spreadsheet and checked for spelling errors. The data was converted into a flat 

file that could be run through the Super Mortality Medical Indexing, Classification and 

Retrieval system (SuperMICAR) which is computer software developed by the United States 

National Center for Health Statistics (NCHS) for the automatic coding of causes of death into 

the ICD-10 classification system. 

 

A proportion of records were rejected by SuperMICAR as being inadequate for coding to 

ICD-10. Some of the reasons for rejections were spelling, unknown abbreviations, and use of 

co-morbid or pre-existing words in front of conditions. In addition, some of the causes were 

not recognised by the MICAR dictionary. On the basis of the reasons given by SuperMICAR, 

an outcome was coded clerically for each line of information on the death certificate and the 

data was then cleaned and re-run until no errors were listed. The categories used were:    

1= codable to ICD-10 

2= abbreviation used  
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3 = 2 codes in 1 line 

4 = non-ICD nomenclature 

5 = not codable to ICD-10  

Once the data was coded to ICD-10, the Automated Classification of Medical Entities 

(ACME) was used to identify the underlying cause of death. ACME is computer software 

that employs ICD-10 rules to select the underlying cause of death according to the guidelines 

in the ICD. ACME has been used in routine production of the US mortality statistics since 

1968 and is regarded as a “de facto” international standard for selection of the underlying 

cause of death (Johansson & Westerling, 2002). The selection procedure contains two steps. 

Firstly, ACME identifies the starting point in the certifier’s description of the chain of events 

leading to death, entered on the death certificate. This entails testing whether an immediate 

cause listed on line (a) can be due to a condition listed on line (b). This is in accordance with 

“international form of medical certificate of cause of death” (Figure 1) as recommended by 

WHO. Secondly, ACME checks whether this starting point is in itself an obvious 

consequence of some other condition, and searches for underlying causes from all the 

conditions listed on the death certificate. ACME then selects the underlying cause of death 

where sufficient coded information was available to ascertain the cause of death. During this 

process ACME applies several ICD instructions known as “modification or convention rules” 

(Appendix B) in cause of death certification (Johansson & Westerling, 2002). The records 

which were rejected by ACME were coded manually directly into the database for the re-run. 

The coded data was stored in a database, and was transferred back into Excel and then into 

Stata statistical software for further analysis. 

 

Based on the results from SuperMICAR and the manual coding, a retrospective review of the 

errors on the death certificates was performed using the criteria for major and minor errors set 
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out in Table 5. These criteria have been adapted from ones used by Myers & Farquhar, 

(1998) and Jordan & Bass, (1993). Errors have been conceptualized as major errors if they 

would impact on the coding of the cause of death and if the mistake affected the underlying 

cause of death, while minor errors are unlikely to compromise the coding of the cause of 

death with little direct epidemiological impact. For each death certificate reviewed, four 

questions were asked to assess the codability based on WHO guidelines. These questions 

were assigned a number from 1-6 with the more severe problem being allocated a bigger 

number.  

 

In addition to codability of the information on the death certificate, each certificate was 

reviewed for errors. The presence of 8 possible problems was assessed by reviewing the 

outcome from ACME as well as the changes that had to be made for SuperMICAR. The 

problems included:  

 
1.  Absence of time intervals 

2.  Underlying cause of death but description not specific enough  

3.  Improper sequencing recorded 

4.  Underlying cause of death listed in Part II 

5.  Competing underlying causes 

6.  Underlying cause missing  

7.  Mechanisms recorded (0 = none, 1=mechanisms of death with legitimate underlying 

cause, 2 = mechanism of death without underlying cause recorded) 

8. Signs, symptoms or organ failure recorded (0 = none, 1 = signs/organ failure with 

legitimate underlying cause of death, 2 = signs/organ failure without underlying cause 

of death, 3 = organ failure in Part II) 

 

The information about these 8 problems was then used for analysis of the extent of major and 

minor errors on the death certificate, based on a slight adaptation to the categories defined by 

Myers and Farquhar (1998). We added three more criteria that were used in Jordan and Bass 
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(1993), and Weeramanthri and Beresford (1992). These include, underlying cause missing, 

underlying cause of death listed in Part II and single underlying cause given, but description 

not specific enough. 

 
Table 5. Definition of major and minor errors in Death Certificate 

 
Source Type of error Definition 

a) b) c) 
Major 
Underlying cause missing No acceptable underlying cause of death 

recorded 
√ √ √ 

Mechanism of death listed without 
an underlying cause including signs 
and symptoms and organ failure 

Mechanism or non-specific condition listed 
as the underlying cause of death 

√ √ √ 

Competing potential underlying 
causes  

Two or more causally unrelated, 
etiologically specific diseases listed in part 
I  
And one or both of them could have acted 
as the underlying cause 

√ √  

Underlying cause of death listed in 
Part II 

The cause of death is placed in Part II and 
mechanisms of death or complications of 
the cause of death listed in Part I 

  √ 

Improper sequencing of the causes 
of death from immediate to 
underlying cause 

Sequence of events does not make sense, 
underlying cause of death not listed on the 
lowest completed line of Part I e.g 
underlying cause listed on line a, and 
immediate cause listed on line c 

√ √ √ 

Minor 
Ambiguous abbreviations used 
instead of full names 

Abbreviation used to identify diseases 
e.g MI for myocardial infarcts 

√   

Absence of time intervals since the 
onset of the disease to immediate 
cause of death 

No time interval listed in part I or part II   
 

√ √ √ 

Mechanism of death followed by a 
legitimate underlying cause of death 

Use of a mechanism, but qualified by an 
etiologically specific underlying cause 
 

√ √  

Single underlying cause given but 
description not specific enough 

Include listing cancer without specifying 
the primary site, or list stroke (CVA) 
without specifying subtype 

  √ 

Source: Adapted from a) Myers and Farquhar, 1998, b) Jordan and Bass (1993), and c) Weeramanthri and 

Beresford (1992) 

 
In order to determine the underreporting of HIV/AIDS deaths on death certificates, a review 

of medical records for a sub-sample of deaths was undertaken to determine the HIV status of 
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the deceased. This information was collected ‘blind’ to the information on the death 

certificate or the underlying cause of death. In this sub-sample, the medical records were 

examined to check whether HIV status or AIDS was recorded in the folder. The cause of 

death on the death certificate was then compared to the medical records in terms of whether 

HIV was correctly specified as an underlying cause.   

Validity and reliability 
 
The criteria for assessing errors have been clearly defined and will enable reproducibility. 

Codability of the underlying cause of death was assessed using WHO ICD-10 rules and 

guidelines through the SuperMICAR and ACME.  Both computer programs are used in 

routine production of the United States mortality statistics and are regarded as the “de facto” 

international standard for the selection of underlying cause of death (Johansson & 

Westerling, 2002).  Selection bias has been ruled out as all deaths were reviewed.  

Measurement bias has been minimised by using blinding and clearly defined criteria to assess 

errors. A large sample of death certificates (25%) has been used so that the likelihood of the 

results being due to chance are minimised and in addition, 95% confidence intervals are 

reported to assess the potential effect of the chance. 

Analysis  
 
The data was analysed using the Stata 9.0 analysis software to generate basic tabulations and 

determine the proportion of death certificates that provided sufficient information to identify 

rational and plausible underlying causes of death. The proportions of major and minor errors 

were assessed by age, sex and department. The 95% confidence intervals were calculated for 

key proportions and a chi-squared test was used to compare the sex distribution of deaths by 

department and also whether certain factors influenced the frequency of minor and major 

errors. Following the ICD-10 selection, the underlying causes were then applied to the South 
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African Burden of Disease (NBD) list (Appendix E), (Bradshaw et al., 2003). In this list 

single causes of death are grouped into broad categories. Group 1 communicable diseases, 

perinatal conditions and nutritional deficiencies, group II non communicable diseases and 

group III injuries. Univariate analysis of serious major errors and factors associated with 

these errors were assessed. 

Logistic regression was used to analyse the association between various factors and serious 

major errors. Odds ratios and their 95% confidence interval and P-value were determined. 

The following variables were included sex of the deceased, age of the deceased (by ten years 

intervals), department and the underlying causes. To simplify the analyses of association 

between the above mentioned factors and the types of error, three major errors were 

combined by creating a new variable of “serious major errors” as outcome of errors recording 

cause of death. These are, missing underlying cause, mechanism without underlying cause 

and competing underlying causes. All the above variables were treated as categorical 

variables in the logistic regression analysis. 

 

In the sub-sample the data was analysed to assess the prevalence of HIV at GSH and to assess 

the extent of underreporting of HIV deaths. Death certificates in the sub-sample in which 

‘synonyms’ or ‘euphemisms’ implying HIV infection such as ‘retroviral disease’ 

‘immuosuppression’ ‘immunocompromised’ or ‘wasting syndrome’ were recorded as a cause 

of death on the death certificate or on the medical record were regarded as HIV/AIDS 

infected. Death certificates of individuals who were tested positive for HIV and died of 

potentially AIDS related causes but did not have HIV or AIDS on the death certificate were 

classified as underreporting of HIV/AIDS deaths. The criteria for deaths potentially due to 

AIDS and their corresponding ICD-10 codes are shown in Table 6.  In addition to the under-

reporting of AIDS on the death certificate, we examined the extent to which HIV tests were 
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not reported in the medical records of the patients who died from causes that were potentially 

AIDS. 

 

Table 6. AIDS related conditions and the ICD 10 codes. 

 
Cause of death ICD-10 code 

Communicable diseases (infectious and parasitic) A00-B99, G00-G03 

Maternal and perinatal conditions P05-P94, Q917 

Nutritional deficiencies E40-E46, D50-D56 

Selected respiratory conditions (Pneumoconiosis, pharyngitis, 

chronic rhinitis, chronic nasopharyngitis, adult respiratory distress 

syndrome, pleural conditions, peritonsillar abscess, chronic 

sinusitis disease of tonsils and adenoids) 

J10-J189, J20-J22, 

J869 

Other non infectious gastroenteritis and colitis K522, K529 

Selected cancers (vulva cancer, cervical cancer, Kaposi’s sarcoma 

and non-hodgkins lymphoma)  

C46–C469, C51-C549, 

C81-C90, C97 

 

Using predefined criteria of AIDS related conditions, the data was analysed to assess the 

underreporting of HIV deaths. 
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Chapter IV 

Results 
 
Out of the 1523 deaths that occurred at GSH in 2004, it was found that 12 were duplicate 

records. It was possible to obtain 1350 records from the remaining 1511 cases (89.3%). Out 

of the 1362 records, 356 were due to unnatural causes and were not included in the study.  Of 

the natural causes, 11 (1.1%) death certificates contained no information at all for the cause 

of death on page 2. There was no indication in the folder as to why there was no information 

at all on the death certificate. Surprisingly these death certificates included the signature of 

the certifier on the space provided. A total of 983 natural deaths, which had cause of death 

details, were therefore finally included in the analysis.   

 

Figure 2. Number of death records obtained from GSH for the year 2004 
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Demographic information 

 Age and Gender 

 

 Just over half (51%) of the deceased were female. The median age at death was 57.9 years 

and a third (34.3%) of the deceased were 65 years and above.  For both sexes the lowest age 

at death was 2 hours.  The highest age at death for females was 94 years old and for males 

was 91 years.  Deaths in persons under 25 years of age accounted for a small proportion of 

total deaths (9.5%), with more than 50% of these occurring amongst neonates. The largest 

proportion of deaths (22.2%) occurred in the age group 55-64 years (N = 218), followed by 

65-74 years old (N = 198 or 20.1%). From Table 7, it can be seen that there were few child 

deaths if neonatal deaths are excluded, reflecting the fact that the majority of ill children are 

referred to the specialist children’s hospital in Cape Town and there are therefore very few 

paediatric patients at this academic hospital. Neonates are attended at GSH because of the 

admission to their mothers due to complications during pregnancy. 

 

Table 7. Age and sex distribution of deaths at Groot Schuur, 2004 

Age group Female  % Male  % Total 
% 
Total  

Neonates 33 54.1 28 45.9 61 6.2 
1 month-4 years 5 41.7 7 58.3 12 1.2 
<15 3 60.0 2 40.0 5 0.5 
15-24 10 66.7 5 33.3 15 1.5 
25-34 40 57.1 30 42.9 70 7.1 
35-44 44 42.3 60 57.7 104 10.6 
45-54 82 50.6 80 49.4 162 16.5 
55-64 109 50.0 109 50.0 218 22.2 
65-74 91 46.0 107 54.0 198 20.1 
75+ 82 59.4 56 40.6 138 14.0 
Total 499 50.8 484 49.2 983 100 
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Deaths disaggregated by wards 

The allocation of the wards at GSH are as follows, Medical special (including Radiotherapy, 

Neurophysio, Coronary care, Respiratory, Protective isolation). Medical general (including 

General medical, Private and special Paediatrics). Surgical (including ENT, General surgery, 

Cardiothoracic, Cardiac surgery, Orthopaedic, Neurosurgery, Urology and plastic surgery). 

Neonates and Casualty/emergency (includes medical and surgical). In Table 8 the total 

deaths are presented by ward, with the highest numbers coming from the Casuality/emergeny 

ward (27.5%) and the medical specialty ward (25.7%). The lowest proportions of deaths were 

from the neonatal ward, accounting for 6.5%. The sex distribution of the deaths differed 

significantly (P=0.022) by ward.  

 
Table 8. Sex distribution of deaths by wards, 2004 

 
Wards Female  % Male  % Total % 
Neonates 34 53.1 30 46.9 64 6.5 
Medical general 99 48.1 107 51.9 206 21 
Medical special 146 57.7 107 42.3 253 25.7 
Surgical 80 42.1 110 57.9 190 19.3 
Casualty 140 51.9 130 48.1 270 27.5 
Total 499 50.8 484 49.2 983 100 

 
 
11 cases were found where there was nothing on page 2 or else page 2 of the death certificate 

was missing. A further check revealed that 2 certificates were identified on page 1 as being 

unable to ascertain whether natural or unnatural, 3 were identified as natural causes, 4 were 

not completed at all and 2 could not be checked because the folders were not found. 
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Codability to ICD-10 
 

Three categories of codability were created. These were codable, codable with difficulty and 

not codable. All the causes (from immediate (line a) to contributing causes (Part II)) recorded 

on the death certificate were assessed using the above mentioned categories. The cause of 

death was assessed as codable where that specific cause of death was clearly stated and 

assigned an ICD-10 code. Cause of death was assessed as codable with difficulty when the 

cause of death provided was inadequate for coding and needed some modification to suit the 

ICD-10 rules. These causes included use of abbreviation, two causes written on one line and 

the use of non-ICD nomenclature. Where the diagnosis was vague and therefore no ICD-10 

code could be assigned to it, this was assessed as not codable. About a third (34%) of the 

certificates had only a single cause written on line (a) of the death certificate, while 11.9% 

had all four lines of “Part I” completed (see Appendix A for detailed description of death 

certificate). In addition 13% had causes listed in “Part II”. Table 9 presents the levels of 

codability of the causes listed per line (immediate line (a), intermediate line (b) and 

underlying cause line (c) or (d)). If there were any contributing cause of death, this was listed 

in “Part II” of the certificate. Overall, approximately 83.3% (CI: 81.7-84.8) of the causes 

recorded on all lines could be coded to ICD-10. However, the proportion of causes that were 

codable to ICD-10 decreased from 91% (CI: 89%-92%) of the causes recorded on line (a) to 

72% (CI: 63.5-80.0) of the causes on line (d) and 54% (CI: 44.8-62.3) on “Part II”. Overall, 

4% (CI: 3.4-5.1) of causes on all lines could not be coded to ICD-10. Line (d) had the largest 

proportion, 11% (CI: 5.3-16.9) of the causes that could not be coded. Non ICD nomenclature 

such as immuno-compromised, retroviral disease and multiple organ failure occurred more 

frequently in line (d) and “Part II” than in other lines. 
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Table 9. Codability levels (95% confidence intervals) of causes of death on death 

certificate by line, 2004 

 
Part 1 Part 2  

Outcome 
Line a 
N=983 

Line b 
N=646 

Line c 
N=329  

Line d 
N=117  

Part 2 
N=127 

All lines 
N=2202  

Codable  90.5% 
CI:88.7-92.4 

82.2% 
CI:79.2-85.2 

79.3% 
CI:74.9-83.7 

71.8% 
CI:63.5-80.0 

53.5% 
CI:44.8-62.3 

83.3% 
CI:81.7-84.8 

Codable with difficulties 

Abbreviation used 2.8% 
CI:1.8-3.8 

7.6% 
CI:5.5-9.6 

7.0% 
CI:4.2-9.8 

6.0% 
CI:1.6-10.3 

9.4% 
CI:4.3-1.6 

5.4% 
CI:4.5-6.3 

Two causes on one 
line 

1.8% 
CI:1.0-2.7 

2.8% 
CI:1.5-.4.1 

3.3% 
CI:1.4-5.3 

3.4% 
CI:0.8-6.8 

27.6% 
CI:19.7-35.4 

3.9% 
CI:3.1-4.7 

Non-ICD 
nomenclature 

1.3% 
CI:0.8-2.0 

3.1% 
CI:1.8-.4.4 

5.8% 
CI:3.2-8.3 

7.7% 
CI:2.8-12.6 

7.1% 
CI:2.6-11.6 

3.2% 
CI:2.4-3.9 

Not codable 3.5% 
CI:2.3-4.6 

4.3% 
CI:2.8-5.9 

4.6% 
CI:2.3-6.8 

11.1% 
CI:5.3-16.9 

2.4% 
CI:0.3-5.0 

4.2% 
CI:3.4-5.1 

 
 

Table 10 shows the levels of codability on death certificates by ward. The surgical ward has the 

highest level of non-codable causes 7.3% (CI: 5.0%-9.5%), followed by the medical general 

wards 5.2% (CI: 3.4%-7.0%) compared to casualty 1.5% (CI: 0.5%-2.5%). The Medical 

general ward has the lowest proportion of causes that were codable, this could be attributed to 

less time the deceased spent in the ward or the complexity of certain clinical cases make it 

difficult to correctly identify the cause of death.  

 
Table 10. Codability levels (95% confidence intervals) of causes of death by 

department, 2004 

Outcome Neonatal 
 

N=130 

Medical  
general 
N=576 

Medical  
specialised

N=464 

Surgical 
 

N=498 

Casualty 
 

N=534 

Codable  93.9% 
CI: 89.7-98.0 

71.2% 
CI: 67.5-74.9 

88.8% 
CI:85.9-91.7 

83.3% 
CI:80.1-

86.6 

89.0% 
CI:86.3-91.6 

Codable with difficulty 

Abbreviation used 0.8% 
CI: 0-2.3 

10.8% 
CI: 8.2-13.3 

3.2% 
CI:1.6-4.8 

2.8% 
CI:1.4-4.5 

5.1% 
CI:3.2-6.9 

Two causes on one line 0.0% 
- 

7.1% 
CI: 5.0-9.2 

2.6% 
CI:1.1-4.0 

4.6% 
CI:2.8-6.5 

1.9% 
CI:0.7-3.0 

Non-ICD nomenclature 1.5% 
CI: 0.0-3.7 

5.7% 
CI: 3.8-7.6 

2.4% 
CI:1.0-3.8 

2.0% 
CI:0.8-3.2 

2.6% 
CI:1.3-4.0 

Not codable 3.9% 
CI: 0.5-7.2 

5.2% 
CI:3.4-7.0 

3.0% 
CI:1.5-4.6 

7.3% 
CI:5.0-9.5 

1.5% 
CI:0.5-2.5 
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Ill-defined causes such as “natural causes” and “old age” were used in only 4 (0.4%) of the 

certificates in this hospital. This is much lower than that reported by Statistics South Africa 

(12%). According to ICD-10 this is not allowed, but may only be applicable if no other cause 

of death can be identified.  

 

Frequency and distribution of errors in the cause of death 
 
Table 11 presents frequency, percentage and the 95% confidence interval of major and minor 

errors found on death certificates. There were 99.2% (CI: 98.6-99.7) with at least one minor 

error and 45.4% (CI: 42.3-48.5) had at least one major error (Table 11). Among the major 

errors, the most frequent error was improper sequencing, found in 21.4% (CI: 18.8-23.9) of 

the death certificates. In 17.3% (CI: 14.9-19.7) of the death certificate there was no 

acceptable underlying cause of death and in 14.9% (CI: 12.6-17.1) there were competing 

causes of death. In terms of minor errors, absence of time interval between the onset of 

disease and death was the most common error found in 98.4% (CI: 97.6-99.2) of death 

certificates. Mechanisms of death followed by a legitimate cause of death were found in 

20.6% (CI: 18.0-23.1) of deaths. When comparing males and females, error rates were very 

similar. Females had a slightly higher proportion of cases with missing or unacceptable 

underlying cause of death (19.0% vs 15.5%) while males had a slightly higher proportion 

with abbreviations (12.4% vs 9.0%). 
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Table 11. Frequency, percentage and 95% confidence intervals of major and 

minor errors found on death certificates, 2004  
Types of errors  N  % 95% CI 
Major errors   
No acceptable underlying cause of death* 170 17.3 14.9-19.7 
Competing causes* 146 14.9 12.6-17.1 
Mechanisms without underlying cause* 99 10.1 8.2-12.0 
Improper sequencing 210 21.4 18.8-23.9 
Underlying cause listed in Part II 26 2.6 1.6-3.6 
           At least one serious major error*    317 32.2 29.3-35.3 
           At least one major error 446 45.4 42.3-48.5 
Minor errors   
Absence of time interval 967 98.4 97.6-99.2 
Underlying cause listed but description not specific 
enough 78 7.9 6.2-9.6 
Mechanisms with underlying cause 202 20.6 18.0-23.1 
Abbreviation used 105 10.7 8.7-12.6 
At least one minor error excluding absence of time 
interval  338 34.4 31.4-37.4 
          At least one minor error 975 99.2 98.6-99.7 

*Serious major error (no acceptable underlying cause, competing cause and mechanisms only, would mean that 
one cannot ascertain the underlying cause of death) 

 
 

Tables 12 and 13 present the frequency of errors according to age group and department. 

Major errors were higher in 15-24 years age group (66.7%) followed by the 75+ age group 

(55.8%). In contrast, minor errors were higher in the neonate group (95.1%). In addition, 

significantly (P=0.013) higher rates of serious major errors were found when the deceased 

was aged 15-24 (46.7%) or >75 (44.2%). The department of Medical general had the highest 

proportion of major errors (66.5%), followed by the surgical department (46.3%), while 

neonates had the lowest (34.4%). The medical general department had the highest proportion 

of improper sequencing and for competing causes of death. The surgical department had the 

highest proportion with missing underlying cause of death as an error (Table 13).  
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Table 12. Frequency in percentage of errors found on death certificates by age group, 2004 

 
Major errors Neonates 1 month-4 

years 
5-14 15-24 25-34 35-44 45-54 55-64 65-74 75+ Total 

 N=61 N= 12 N= 5 N=15 N=70 N=104 N=162 N=218 N=198 N=138 N=983 
No acceptable underlying cause of death* 11.5 25.0 20.0 13.3 18.6 13.5 17.9 14.7 17.2 25.4 17.3 
Competing causes* 8.2 0.0 0.0 33.3 11.4 19.2 14.2 10.6 18.2 18.8 14.9 
Mechanisms without underlying cause* 3.3 0.0 0.0 6.7 14.3 8.7 9.9 10.1 8.6 15.9 10.1 
Improper sequencing 18.0 25.0 20.0 26.7 21.4 17.3 17.3 22.5 26.3 21.0 21.4 
Underlying cause listed in Part II 0.0 0.0 0.0 6.7 2.9 5.8 1.2 3.7 1.5 2.9 2.6 

At least one serious 
      major error* 

19.7 
9.7-29.7 

25.0 
0.5-49.5 

20.0 
-15.1-55.1 

46.7 
21.5-71.9 

30.0 
19.3-40.7 

32.7 
23.7-41.7 

32.1 
24.9-39.3 

25.7 
19.9-31.5 

35.4 
28.7-42.1 

44.2 
35.9-52.5 

32.2 
29.3-35.3 

At least one 
major error 

32.8 
21.0-44.6 

50.0 
21.7-78.3 

40.0 
-2.9-82.9 

66.7 
42.9-90.6 

44.3 
32.7.55.9 

44.2 
34.7-53.7 

40.7 
33.1-48.3 

42.2 
35.6-48.8 

48.5 
41.5-55.5 

55.8 
47.5-64.1 

45.4 
42.3-48.5 

Minor errors            
            

Absence of time interval 91.8 100.0 80.0 100.0 100.0 98.1 100.0 98.6 98.5 98.6 98.4 
Underlying cause listed but description not 
specific enough 

32.8 0.0 20.0 0.0 4.3 7.7 8.6 6.4 4.0 7.2 7.9 

Mechanisms with underlying cause 3.3 8.3 0.0 26.7 25.7 32.7 21.0 24.3 16.7 16.7 20.5 
Abbreviation used 1.6 0.0 0.0 33.3 14.3 19.2 9.9 9.6 9.1 10.1 10.7 

Minor errors        excluding                
absence of time interval 

37.7 
25.5-49.9 

8.3 
-7.3-23.9 

20.0 
-15.1-55.1 

53.3 
28.1-78.5 

37.1 
25.8-48.4 

52.9 
43.3-62.5 

35.2 
27.5-42.6 

34.9 
28.6-41.2 

26.3 
20.2-32.4 

28.3 
20.8-35.8 

34.4 
31.4-37.4 

            
At least one 
minor error 

95.1 100.0 100.0 100.0 100.0 99.0 100.0 100.0 98.5 99.3 99.2 

* Serious major error (no acceptable underlying cause, competing cause and mechanisms only, would mean that one cannot ascertain the underlying  cause of death) 
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Table 13. Frequency and percentage of errors found on death certificates by departments, 2004 

 

 
Neonates 
 

Medical 
general 

Medical 
special 

Surgical 
 

 
Casualty/ 

emergency 
Total 
 

 N=64 N=206 N=253 N=190 N=270 983 
Major errors       
No acceptable underlying cause of death* 12.5 19.4 13.8 21.1 17.4 17.294 
Competing causes* 7.8 23.8 12.3 13.2 13.3 14.9 
Mechanisms without underlying cause* 3.1 15.0 5.9 15.3 8.1 10.1 
Improper sequencing 18.8 32.0 15.8 20.5 19.6 21.4 
Underlying cause listed in Part II 0.0 7.8 0.8 2.1 1.5 2.6 

At least one serious major error* 20.3
10.4-30.2 

43.7
37.0-50.5 

25.7
24.0-27.4 

34.7 
27.9-41.5 

30.7
25.2-36.2 

32.2
29.3-35.3 

           At least one major error 34.4
22.8-46.0 

66.5
60.5-72.9 

34.4
28.5-40.3 

46.3 
39.2-53.4 

41.5
35.6-47.4 

45.4
42.3-48.5 

Minor errors       
Absence of time interval 

92.2 99.0 98.8 97.9 99.3 98.4 
Underlying cause listed but description not 
specific enough 31.3 4.4 3.2 7.4 10.0 7.9 
Mechanisms with underlying cause 3.1 36.9 12.3 27.4 15.2 20.5 
Abbreviation used 1.6 24.3 5.1 7.4 10.0 10.7 

Minor errors excluding 
absence of time interval 

35.9
24.1-47.7 

55.3
48.5-62.1 

19.0
14.2-23.8 

37.4 
30.5-44.3 

30.4
27.6-35.9 

34.4
31.4-37.4 

At least one minor error 95.3 100.0 99.2 96.9 99.6 99.2 
             * Serious major error (no acceptable underlying cause, competing cause and mechanisms only, would mean that one cannot ascertain the underlying  cause of death) 
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Underlying causes of death 
 
The category “serious major error” means that the underlying cause of death is not known. 

This category was created by combining three major errors sub-category (see page 46). This 

category was created because underlying cause of death is not known and these errors have 

the potential to change the ranking of the leading cause of death. In addition the underlying 

cause of death is not known. In addition, the cause of death is inaccurate if the underlying 

cause of death is not classifiable to ICD-codes or any other coding list. It is therefore 

important to highlight that these kinds of errors (serious major errors) as they are inexcusable 

and would discredit doctor’s ability to accurately certify the cause of death. The major errors 

category was kept in despite the creation of the serious major errors category, because this 

enables comparison with other studies which assessed error rate using the major error 

category.  

 

Even when serious major errors are present on the death certificate, ACME follows standard 

conventions to specify an underlying cause for every case that has a cause identified, even if 

the cause of death specified is not a true underlying cause. Thus for example, if a mechanism 

of death such as kidney failure is written on the death certificate without an underlying cause, 

ACME will specify the underlying cause kidney failure in the genital urinary chapter even 

though a mechanism of death does not provide information on the true underlying cause. The 

underlying causes of death are presented in Table 14a by ICD-10 chapter and 14b by The 

South African National Burden of Disease list (NBD) (Appendix E) according to whether the 

certificate had errors or not.  The first column presents the cases with serious major errors that 

could affect the identification of the underlying cause of death, and the second column 

presents the cases without serious major errors in certification, which could be considered 

acceptable for identifying the underlying cause. A X2 test indicates that there are significant 
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(p<0.0001) differences between the cause profile of the cases with serious major errors and 

those without serious major errors. The ICD chapters (Table 14a) with the highest proportion 

of death certificates with serious major errors include genitourinary (71%) and endocrine, 

nutritional and metabolic (69%). Perinatal conditions and neoplasms had the lowest 

proportions (18% and 14% respectively). As mentioned earlier these kinds of errors affect the 

selection of the true underlying cause of death and can affect the ranking of causes of deaths. 

Although in 32% of the death certificates the true underlying cause of death was unknown, 

ACME still assigns one from the causes listed, as shown in Table 14a and 14b. These 

assigned causes are commonly reported as if they were the true causes of deaths.  

 
Table 14a. Numbers and proportion with and without errors by ICD-10 chapters, 

2004 

        
With serious major 

error 
Without serious 

major error Total 
ICD-10 Chapter N % N % N 
Infectious and parasitic infections 38 34.5 72 65.5 110 
Neoplasms 40 13.9 247 86.1 287 
Endocrine, nutritional and metabolic 
diseases 46 68.7 21 31.3 67 
Circulatory 77 31.7 166 68.3 243 
Respiratory 29 38.2 47 61.8 76 
Digestive 22 44.9 27 55.1 49 
Genitourinary 30 71.4 12 28.6 42 
Perinatal conditions 8 17.8 37 82.2 45 
Other 27 42.2 37 57.8 64 
Total 317 32.2 666 67.8 983 

 

The analysis was also one using the single cause from the NBD list because it is more 

detailed and easy to interpret than the ICD chapters. The 20 single causes are shown in Table 

14b for the cases with serious major errors and for those without errors.. Nephritis/nephrosis 

had the highest proportion of death certificates with serious major errors (77.1%) followed by 

Diabetes and Ischaemic heart disease which had the proportion of 63.7% and 55.9% 

respectively. Stroke (4.0%) and cancer of mouth and oropharynx (8.3%) accounted for the 

lowest proportion. 
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Table 14b. Top 20 numbers and proportion with and without errors by NBD list, 

2004 

 
NBD list 
 

With serious major 
errors 

Without serious 
major errors 

Total 
 

 N % N % N 
Stroke 4 4.0 96 96.0 100 
Trachea/bronchi/lung cancer 7 12.3 50 87.7 57 
HIV/AIDS 8 14.8 46 85.2 54 
COPD 8 18.2 36 81.8 44 
Oesophagus cancer 3 8.3 33 91.7 36 
Ischaemic heart disease 33 55.9 26 44.1 59 
Tuberculosis 10 28.6 25 71.4 35 
Breast cancer 4 14.3 24 85.7 28 
Low birth weight 0 0.0 19 100.0 19 
Lymphoma 3 14.3 18 85.7 21 
Diabetes Mellitus 35 67.3 17 32.7 52 
Cervix cancer 3 17.6 14 82.4 17 
Mouth and Oropharynx 1 8.3 11 91.7 12 
Colo-rectal 0 0.0 11 100.0 11 
Ill defined cancers 7 41.2 10 58.8 17 
Leukemia 4 30.8 9 69.2 13 
Nephritis/nephrosis 27 77.1 8 22.9 35 
Other digestive 8 50.0 8 50.0 16 
Other respiratory 2 20.0 8 80.0 10 
Other muculo-skeletal 2 20.0 8 80.0 10 
Total 169 26.1 477 73.8 646 
Grand Total 317 32.2 666 67.8 983 

 
 
Ranking the underlying cause of death is useful for showing the relative burden of specific 

causes. Table 15a presents the ranking of the top 11 underlying causes of death by ICD-10 

chapter. The Table shows that the ranking changes but not as dramatically as with the NBD 

list. For example endocrine, nutritional and metabolic disease move up from 7th position to 5th 

position and perinatal conditions moved from 5th position to 7th position. This may suggest 

that the “broad chapter” ICD codes may not reflect the real status or pattern of population 

mortality. 
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Table 15a. Top 11 underlying cause of death by ICD 10 chapters 
 Without serious major error N %  Total N % 
1 Neoplasms 247 37.1 1 Neoplasms 287 29.2 
2 Circulatory 166 24.9 2 Circulatory 243 24.7 
3 Infectious and parasitic 

infections 72 10.8 
3 

Infectious and parasitic infections 110 11.2 
4 Respiratory 47 7.1 4 Respiratory 76 7.7 
5 

Perinatal conditions 37 5.6 
5 Endocrine, nutritional and 

metabolic disease 67 6.8 
6 Digestive 27 4.1 6 Digestive 49 5.0 
7 Endocrine, nutritional and 

metabolic diseases 21 3.2 
7 

Perinatal conditions 45 4.6 
8 Nervous system 15 2.3 8 Genitourinary 42 4.3 
9 Genitourinary 12 1.8 9 Nervous system 25 2.5 
10 Congenital 9 1.4 10 Congenital 13 1.3 
11 Musculoskeletal and cutenous 8 1.2 11 Musculoskeletal and cutenous 11 1.1 
 Total 661 99.2  Total 968 98.4 
 Grand Total 666 100.0  Total 983 100.0 
 

Using NBD list to illustrate the ranking for the same data, the picture is quite different. Table 

15b presents the ranking of the top 20 single causes of death based on the NBD list for the 

certificates without serious major errors and for all certificates including those with major 

errors. The table illustrates that the ranking changes when the certificates with serious major 

errors are included, for example ischaemic heart disease moves up from 6th position to 2nd 

position, diabetes mellitus moves up from 11th to 5th position, and nephritis/nephrosis moves 

up from 15th position to 9th position.  In addition low birth weight has dropped down from 9th 

position to 15th position and cervical cancer also has dropped from 12th position to 17th 

position. 
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Table 15b. Top 20 underlying causes of death using the NBD list, 2004 

 

  

Specificity of cause of death  
 

In order to be able to produce high quality mortality statistics, the inclusion of all the 

necessary detailed and specificity of cause of death is required. This will ensure that all the 

relevant information is recorded. The proportion of deaths assigned to a 9 in the fourth digit 

(i.e. unspecified) was high. There were 536 cases overall accounting for 54.5%. However, 

when serious major errors were excluded this was reduced to 360 out of 666 which made no 

difference in the percentage (54.1%). Figure 3 shows the frequency of unspecified detailed 

description of the underlying cause by ICD-10 chapter excluding serious major errors. From 

this figure, it can be seen that the highest proportion was for neoplasms accounted for 25.7%, 

 Without error Total 
 Cause N %  Cause N % 

1 Stroke 96 14.4 1 Stroke 100 10.2 
2 Trachea/bronchi/lung 50 7.5 2 Ischaemic heart disease 59 6.0 
3 HIV/AIDS 46 6.9 3 Trachea/bronchi/lung 57 5.8 
4 COPD 36 5.4 4 HIV/AIDS 54 5.5 
5 Oesophagus 33 5.0 5 Diabetes Mellitus 52 5.3 
6 Ischaemic heart disease 26 3.9 6 COPD 44 4.5 
7 Tuberculosis 25 3.8 7 Oesophagus 36 3.7 
8 Breast cancer 24 3.6 8 Tuberculosis 35 3.6 
9 Low birth weight 19 2.9 9 Nephritis/nephrosis 35 3.6 

10 Lymphoma 18 2.7 10 Breast cancer 28 2.8 
11 Diabetes Mellitus 17 2.6 11 Ill defined cardiovascular diseases 24 2.4 
12 Cervix 14 2.1 12 Lymphoma 21 2.1 
13 Ill defined cancers 10 1.5 13 Lower respiratory infections 20 2.0 
14 Leukemia 9 1.4 14 Septicaemia 20 2.0 
15 Nephritis/nephrosis 8 1.2 15 Low birth weight 19 1.9 
16 Other digestive 8 1.2 16 Other endocrine and m 18 1.8 
17 Other endocrine and m 6 0.9 17 Cervix 17 1.7 

18 
Ill defined cardiovascular 
diseases 4 0.6 18 Ill defined cancers 17 1.7 

19 Lower respiratory infections 4 0.6 19 Other digestive 16 1.6 
20 Septicaemia 3 0.5 20 Leukemia 13 1.3 

 Total 456 68.7  Total 685 69.5 
 Grand Total 666 100.0  Grand Total 983 100.0 
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followed by circulatory (14.3%) and respiratory accounted for 5.0%. Genitourinary was the 

lowest accounted for 0.8%.  

 
 
Figure 3.  Frequency of unspecified detailed description of the underlying causes  
by ICD-10 Chapters excluding serious major errors 
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Factors influencing the frequency of serious major errors 
 
There are serious major errors that were considered to be serious enough to affect the ranking 

of specific cause of death. These included no acceptable underlying cause of death, 

competing causes and the use of mechanisms without underlying cause. Table 16 presents the 

results of a univariate analysis of factors associated with serious major errors. The age groups 

15-24 and 75+ had the highest proportions of serious major errors 46.7% and 44.2% 

respectively. The differences between age groups were significant (P=0.013). When looking 

at the wards, the medical general and surgical wards had the highest proportion of serious 

major errors (44%) and (34.7%) respectively. The lowest proportion was in the Neonates 

department (19.7%). The differences between wards are highly significant (P<0.001). The 
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proportion of serious major errors by ICD-10 chapter also differs significantly (P<0.001) with 

genitourinary diseases being the highest (71.4%) and the neoplasms the lowest 13.9%. The 

endocrine, nutritional and metabolic also had a high proportion of serious major errors 

(68.7%), largely as a result of competing causes. 

 
Table 16. Univariate analysis of serious major errors and factors associated with 

the errors. 

 
Characteristic Number % with serious 

major error 
95% CI P-Value 

Sex    0.334 
                              Male 484 33.7 29.5-38.0  

                              Female 499 30.8 26.7-34.9  
Age  0.013 

                               Neonates 61 19.7 10.6-31.8  
     1 month-4 years 12 25.0 5.5-57.2  

5-14 5 20.0 0-75.5  
    15-24 15 46.7 18.1-75.3  
   25-34 70 30.0 19.6-42.1  
   35-44 104 32.7 23.8-42.6  
  45-54 162 32.1 25.0-39.9  
  55-64 218 25.7 20.0-32.0  
  65-74 198 35.3 28.7-42.4  

  75+ 138 44.2 35.8-52.9  
Department  <0.001 

Neonates 64 20.3 11.3-32.2  
Medical general 206 43.7 36.8-50.8  

Medical specialised 253 25.7 20.4-31.5  
Surgical 190 34.7 28.0-42.0  
Casualty 270 30.7 25.3-36.6  

Causes by ICD-10 chapters  <0.001 
Neoplasms 287 13.9 10.1-18.5  
Circulatory 243 31.7 25.9-37.9  

Infectious and parasitic 
diseases 110

34.5 25.7-44.2  

Respiratory 76 38.2 27.2-50.0  
Endocrine, nutritional and 

metabolic 67
68.7 56.2-79.4  

Digestive 49 44.9 30.7-60.0  
Perinatal conditions 45 17.8 0.8-32.1  

Genitourinary 42 71.4 55.4-84.3  
Other 64 42.2 30.0-55.2  

Total 983 32.2 29.3-35.3  
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Table 17 shows the logistic regression analysis for factors associated with serious major 

errors: age, sex, ward and ACME assigned cause of death by ICD-chapter were included in 

the logistic regression model using the lowest percentage of errors of the sub-group as the 

baseline comparison. In the unadjusted univariate the proportion of major errors was found to 

be associated with wards, cause of death and the age of the deceased. There was no 

association with sex. When comparing these findings with the logistic regression model only 

the cause of death was found to be significantly associated with serious major errors. The 

cause of death has a strong association which accounts for the elimination of wards and age as 

association in the logistic regression which were also significant in the univariate model. This 

might indicate that these ICD chapters are prone to serious major errors, or might indicate that 

ACME’s allocation to causal chapter needs considerable improvement. The Pseudo R2 was 

relatively low (0.1236) suggesting that there are factors that were not captured in this study. It 

is important to note that in the unadjusted univariate the neonates had the lowest proportion, 

however when all variables were put together in the regression model the neonates were three 

times higher than the casualty (Table 17). 
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Table 17.  Association of serious major errors and sex, age, department and cause 

of death 

Characteristic OR 95% CI P value 
Sex   0.8017 

Male 1.0 -  
                             Female 1.0 0.8-1.4  

Age  0.1260 
                               Neonates 1.0 -  

     1 month-4 years 1.4 0.1-21.4  
5-14 2.5 0.1-122.3  

    15-24 7.3 0.3-203.4  
   25-34 3.2 0.1-78.7  
   35-44 4.5 0.2-108.3  
  45-54 5.3 0.2-124.9  
  55-64 3.8 0.2-90.4  
  65-74 6.2 0.3-147.3  

  75+ 7.0 0.3-168.0  
Department  0.5375 

Neonates 3.3 0.2-62.8  
Medical general 1.8 1.2-2.8  

Medical specialised 2.0 1.2-3.2  
Surgical 1.4 0.9-2.2  
Casualty 1.0 -  

Causes by ICD-10 chapters  <0.001 
Neoplasms 1.00 -  
Circulatory 3.4 2.1-5.5  

Infectious and parasitic 
diseases 

4.3 2.3-8.0  

Respiratory 4.7 2.5-9.0  
Endocrine, nutritional and 

metabolic 
17.2 8.7-34.0  

Digestive 6.3 3.1-12.9  
Perinatal conditions 3.4 0.8-15.0  

Genitourinary 17.3 7.8-38.2  
Other 5.8 2.9-11.5  

OR= Odds ratio 
CI = Confidence interval 
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Underreporting of HIV deaths 
 
A sub-sample of 243 medical records was selected to be reviewed for information about the 

HIV status prior to death. One record could not be found, and the remaining 242 were 

assessed blind to the death certificate information. The data can be analysed in different ways. 

In this study HIV data was analysed into two ways. Firstly, the total sample was analysed to 

describe the minimum prevalence of HIV among natural deaths. Secondly, data was divided 

into two groups, deaths which could potentially have had AIDS as an underlying cause of 

death and deaths which were not linked to HIV/AIDS in order to assess the underreporting of 

HIV deaths in the study population. Thirdly underreporting was assessed both in relation to 

“Part I” underlying cause and “Part II” contributory cause. 

 

Figure 4. HIV status on medical records 
 

 

 
Figure 4 provides a schematic breakdown of the findings regarding HIV status and Table 18 

describes the results derived from Figure 4. Only 52, of the records (21.5%) (95% CI: 16.3-

26.7), had a clear indication of an HIV test in the medical records (Figure 4). Of these, there 

were 38 cases that were HIV positive indicating that the prevalence of HIV among the sub-
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sample was 15.6% (95% CI: 11.1%-20.3%). Given the high proportion of cases not tested for 

HIV, however, this must be considered a minimum prevalence. The proportion of deaths due 

to AIDS was 13.2% (95% CI: 8.9-17.5). 

 
 
Table 18. Indicators related to the prevalence of HIV 

 
Indicator name What it 

measures 
Numerator Denominator N/D % 95%CI 

Minimum 
prevalence* of HIV 
among those who 
died of natural causes 

The minimum 
prevalence of HIV 
amongst people 
who died of natural 
causes at this 
tertiary hospital 

Number of HIV 
positive in the 
sample of deaths 

Total sample of 
deaths  

38/242 15.7 11.1-20.3 

% of people tested 
for HIV who died at 
the hospital 

Proportion of 
people who died 
and got  tested for 
HIV 

Number of 
people tested for 
HIV in the 
sample 

Total sample of 
deaths 

52/242 21.5 16.3-26.7 

 
*It is a minimum prevalence as only 52 of the 242 sample population were tested for HIV. There are likely to be 
some HIV positive cases amongst the 190 who were not tested, although the proportion of HIV positive amongst 
these 190 would probably be much less than amongst the 52 tested.  
 

Table 19 shows the prevalence of HIV/AIDS by age group. It must be noted that the 

relatively small sample size limits the precision of the results particularly in the age range 5-

24 years. HIV prevalence is very high amongst 25-44 age groups. 

 
 

Table 19. The prevalence of HIV by age at GSH, 2004 

 
Age 
category 

HIV +ve 
 

Total in age 
groups 

% 
 

95% CI 

0-4 6 21 28.6 22.0-34.3
5-14 0 1 0.0 -
15-24 0 3 0.0 -
25-34 9 25 36.0 30.0-42.0
35-44 14 27 51.9 45.6-58.2
45-54 6 41 14.6 10.2-19.0
55-64 2 37 5.4 2.6-8.2
65+ 1 87 1.1 0.4-1.8
Total 38 242 15.7 11.1-20.3
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Figure 5 provides a schematic breakdown of the sub-sample according to whether HIV was 

tested and recorded on the medical records, whether HIV was recorded on the death 

certificate as a cause of death, and whether HIV was recorded as a contributory cause of 

death. These numbers are then analysed in Table 20 to produce various indicators which can 

be used to assess the extent of underreporting of HIV on the death certificate.  
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Figure 5. Reporting on HIV on the death certificate according to cause of death and HIV status 
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Table 20 shows various indicators as presented in Figure 5. Out of 242 records reviewed, 

there were 71 (29.3%) cases that died from causes that could be considered potentially HIV 

or AIDS related, and the remaining 171 (70.7%) were considered as non HIV or AIDS 

related, (see Figure 5). Furthermore, Table 20 shows the HIV test details obtained from the 

medical records for potentially HIV or AIDS related deaths and non HIV or AIDS related 

deaths. Among the deaths that were potentially HIV or AIDS related, 17 (53.1%) cases died 

of AIDS with no mentioning of HIV on the death certificate. Furthermore, 23 (60.5%) cases 

(this includes HIV +ve and HIV –ve results) had known HIV results which were not recorded 

on the death certificate.  

 

In a further 6 (100%) out of 38 cases who tested negative from the potentially HIV or AIDS 

related causes were not recorded on death certificate as well. Although such information 

would be valuable, such detail cannot be expected as the death certificate does not provide a 

specific space to record the HIV status of the deceased. The proportion of underreporting of 

those individuals who inappropriately were not tested, and those individuals who were tested 

but their results were not recorded on the death certificate combined is 78.9%.  

 

There were 33 (46.5%) individuals who were inappropriately not tested for HIV, who died 

from potentially HIV or AIDS related conditions. The lack of HIV testing was surprising and 

warrants further investigation. This could however, be due to poor recording practices of HIV 

results in patients’ folders. If all these were HIV +ve then the proportion of deaths due to 

AIDS would have been 26.9% (see Table 20). 
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On the other hand, among cases with causes of death that are not potentially due to AIDS, 6 

(2.5%) out of the total  cases had tested positive for HIV, and died with rather than of HIV 

(i.e. died of another underlying causes). In all 6 cases (100%), the HIV positive status was not 

recorded on the death certificate. In such cases HIV should ideally be recorded as 

contributory cause of death (in Part II).  
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Table 20. Indicators related to reporting of HIV on death certificates 
Indicator name What it measures Numerator  (N) Denominator (D) N/D  % 95% CI 
% deaths due to AIDS not reported on 
death certificate 

Underreporting of AIDS as the 
underlying cause of death 

Number of deaths from potentially  AIDS 
related causes that are HIV positive on 
medical record but not recorded on death  
certificate  

Total number of known cases of 
AIDS as underlying cause of 
death 

17/32 53.1 35.8-70.4 

% of deaths potentially HIV or AIDS 
related who were inappropriately not 
tested for  HIV  

Underreporting of HIV deaths 
from potentially HIV or AIDS 
related cases 

Number of cases of potentially HIV or 
AIDS related conditions not tested for HIV 
or test not available (if tested) 

Potentially HIV or AIDS related 
underlying cause of death 

33/71 46.5 34.9-58.1 

% underreporting of known HIV 
results 

Underreporting of HIV results 
where HIV could have been the 
cause of death 

Number of HIV test results not recorded on 
death certificate (whether HIV test is +ve or 
–ve) 

Number of tested cases from the 
deaths potentially due to HIV as 
underlying cause of death  

23/38 60.5 45.0-76.0 

% underreporting of HIV status on 
death certificate of deaths potentially 
due to  AIDS# 

Underreporting of HIV status 
where HIV could have been the 
underlying cause of death 

Number of HIV test results not recorded on 
death certificate of those who died of a 
potentially HIV or AIDS related underlying 
cause of death 

Potentially HIV related 
underlying cause of death 

(23+33)/71 78.9 69.4-88.4 

%  of deaths not reported where AIDS 
was potentially a cause of death but 
proven not to be the cause of death 

Deaths where HIV could have 
been the cause of death but it 
has been proven not to be the 
cause 

Number of cases not reported who tested 
negative from the potentially  HIV related 
cases 

Total number of HIV negative 
from the potentially HIV related 
cases 

6/6 100 - 

% People who died with HIV†† Proportion of deaths who had 
HIV as additional cause that 
could have been reported in 
“Part II” but did not die of 
AIDS 

Number of cases tested positive amongst 
deaths which could have been caused by 
AIDS 

Sample population of deaths 6/242 2.5 0.5-4.5 

% of underreporting of people who 
died with HIV†† 

Proportion of deaths who died 
with HIV that are not reported 
on the death certificate 
 

Number of cases tested positive but not 
reported on death certificate from the non-
AIDS related causes of deaths 
 

Number of not HIV related cases 6/6 100 - 

% deaths potentially due to AIDS* Proportional mortality due to 
AIDS 

Number of people tested positive for HIV 
and died of potentially AIDS related causes 
plus number of cases of potentially AIDS 
related conditions not tested for HIV or test 
not available (if tested) 

Potentially HIV related 
underlying cause of death 

(32+33)/242 26.9 21.3-32.5 

% deaths due to AIDS Proportion of people who died 
of AIDS 

Number of people tested positive for HIV 
and died of potentially AIDS related causes 

Total sample of deaths 32/242 13.2 8.9-17.5 

 
# = sum of deaths potentially HIV or AIDS related who were inappropriately not tested for HIV plus underreporting of known HIV results 
††=  died with HIV means AIDS is not the underlying cause of death, it is a contributory cause of death, while died of HIV means AIDS is the underlying cause of death 
*= sum of Number of people tested positive for HIV and died of potentially AIDS related causes plus number of cases of potentially AIDS related conditions not tested for HIV or test not 
available (if tested) 
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Chapter V  

Discussion 
 

The information entered on the cause of death section of the death certificate is used in 

developing epidemiologic information important for public health planning and research.  

Since epidemiology relies on comparisons between different points in time and between 

different places, it is therefore important that statistics that are used for comparisons must be 

based on an international standard.  Hence, the instructions and definitions developed by the 

WHO in the ICD-10 manuals are considered to be the only standard for mortality statistics 

that is universally accepted. Inaccurate cause of death certification might seriously undermine 

the usefulness of the statistics.   

 

This study has assessed the quality of death certificate completion at an academic hospital in 

Cape Town over a period of one year (2004). The study did not try to validate the cause of 

death diagnosis. The classification of errors used in this study were previously used and 

tested in the literature (Myers & Farquhar (1998), Jordan & Bass (1993), and Weeramanthri 

and Beresford (1992). The discussion will focus on the evaluation of the codability of the 

causes of death, errors on death certificates and factors associated with serious errors in death 

certification. It will also reflect on the specificity of the causes provided on the death 

certificates. The prevalence of HIV and the reporting of HIV using the ICD-10 codes in 

accordance with the WHO recommendations and reasons on errors which were identified in 

the literature will also be discussed. 
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Codability 
 
The accuracy of cause of death statistics is influenced by the codability of the information 

provided on the death certificate. If a condition listed on a death certificate cannot be coded to 

ICD-10, as with 4% in this study, the information is lost. Some examples of causes that are 

not codable included “disease progression” and “multiple organ failure”, which do not have 

an ICD-10 code.  Line (d) had the highest proportion of not codable (11%) compared to the 

other lines. When we looked closely we found that, certifiers entered the type of the service 

instead of the cause of death. Examples of these include “non-compliance”, “anterior 

resection” and “diagnosis not made”. What we found further was that there were other causes 

of death written on previous lines (line (a), line (b) and line (c)) of the death certificate before 

this line (line d). In addition “multiple organ failure” was the commonest diagnosis recorded 

in the surgical ward and accounted for the highest proportion (7%). Such information should 

not be recorded on the death certificate, only the diagnosis or the cause of death should be 

recorded.  

 

In addition to codability, three further categories of “codability with difficulty” were 

considered in this study. These included whether abbreviations were used, two causes 

recorded on one line and the use of non-ICD nomenclature. Despite the fact that the 

guidelines clearly state that abbreviations should not be used when completing a death 

certificate they are continuously being used. As we can see in this study, 5.4% of all observed 

causes were abbreviations such as ‘retroviral disease’ (RVD), ‘gastrointestinal bleeding’ 

(GIT), ‘cerebrovascular accident’ (CVA), ‘pulmonary tuberculosis’ (PTB) and ‘chronic 

obstructive pulmonary disease’ (COPD). Although such abbreviations may be clear to 

medical practitioners, they may not be recognised by the coder and their use is not 

recommended in death certification. Besides, some of the abbreviations observed are difficult 
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to interpret and others may be interpreted in more than one way, for example, PAF, PUD, 

AKSD, HOLM and ATN. The use of abbreviations commonly occurred in the Medical 

general department (10%). Although guidelines exist to complete death certificates, in an 

ideal situation doctors may continue using the abbreviations. In such situations, in order to 

recover the information written in a form of abbreviations, a standardised local list of 

abbreviations may be considered and introduced which will then be provided to the coders to 

use during coding. In this way no information will be lost through the use of abbreviations. 

Suggestions have been made to develop a standard list of abbreviations acceptable for use 

when completing death certificates, however this does raise the question of how to 

standardise such a list internationally.  

 

The use of non-ICD nomenclature included examples such as “immune suppression”, and 

“retroviral diseases”. This occurred in 8% of the causes recorded in line (d) and in 7% of the 

causes recorded in “Part II”. Both of these were higher compared to all lines together (3%). 

Although it is in most cases possible to code causes, even when non-ICD nomenclature has 

been used, the ICD guidelines to use standard terminology/nomenclature and avoid 

abbreviations have been introduced to reduce the possibility of errors in the coding of the 

information. As far as the author is aware, this is the first evaluation that has been conducted 

to assess whether ICD nomenclature is being used for codability and therefore making it 

difficult for valid statistical comparison within and among countries. Therefore, these 

findings reflect the performance of medical practitioners at this hospital. 

 

Listing two causes on a single line can cause problems when selecting the underlying cause 

of death and this occurred in 3.9% of cases. While this possibly reflects the reality that people 

do not always die from a single cause, it is problematic because coding the cause of death 
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depends solely on the specific terms entered on each line of the death certificate. If given two 

choices, coders may not choose the cause of primary importance due to lack of clinical 

knowledge. Therefore, if each cause of death is recorded on a separate line, it makes it clearer 

for the coding process subsequently making mortality statistics more accurate and useful. 

Because preventive measures focus on a single cause of death which is the underlying cause 

of death, it is therefore, important that the certifier must use his/her best medical judgement to 

identify the most probable cause of death. 

 

The surgical ward reported multiple organ failure more as a cause of death than the other 

wards (7.3%) in this hospital thus the higher rate of causes of death not codable. A possible 

explanation for this could be that the specialist often sees patients at the critical stage when 

multiple organ failure has occurred and the focus at this point is to stabilise these 

complications of the underlying cause, thus they record multiple organ failure as the 

underlying cause of death. It is unexpected that the surgical ward should have a high 

proportion of causes that could not be coded, because it is assumed that if a patient is 

admitted to the surgical ward, the diagnosis would be known. This warrants further 

investigation. In general the cause of death statement is inaccurate if the underlying cause of 

death cannot be coded, or abbreviations and non-ICD nomenclature have been used. If the 

underlying cause of death is not codable, this will affect the accuracy of mortality statistics 

and has serious public health implications and the possibility of incorrect decisions about 

public health priorities. 

 

Errors on death certificates 
 

As listed before, three types of errors were evaluated minor, major and serious major errors 

(see page 45). The frequency of minor errors may paint a picture in the overall understanding 
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of the certification process by the medical practitioners. The error rate varied from 2-99% in 

the five major wards examined in the hospital. A number of reasons could contribute to our 

high error rates. One of the reasons could be that our criteria for errors were too strict and 

rigid and also due to high rates of absence of time interval in death certificates. 

 

Serious major errors (as explained on page 45) are more of a concern since one cannot be 

sure of the underlying cause of death from these certificates. A third (32%) of GSH 

certificates were completed in such a manner that the underlying cause of death was unknown 

and therefore, contained some degree of error. This brings into question the quality of 

mortality statistics produced in the country. Knowing the importance of mortality statistics, it 

might be difficult to tackle developmental problems and interventions effectively when 

incorrect statistics are presented; in addition the resources might be allocated away from the 

more pressing issues. 

 

In contrast to the national mortality statistics, where the cause of death due to ill-defined 

conditions is 12% in respect of all death certificates, the ill-defined causes found at this 

hospital were considerably low (0.4%), reflecting the potential value of hospital mortality 

data. In the literature it is reported that the percentage of ill-defined deaths worldwide which 

ranges between 10-20% (Mathers, et a.,l 2005; Sibai et al., 2002; Bradshaw, et al., 2003). 

 

High proportions of ill-defined causes are symptoms of poor cause of death registration. It is 

important to note that the large proportion of ill-defined causes of death distort estimates on 

the distribution of causes of death and the overall burden of disease pattern consequently 

hindering effective resource allocation. When looking carefully at the present study, the low 

proportion of ill-defined causes are included in 32.2% of serious major errors. Compared to 
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the 12% of the national mortality statistics this could be huge in the sense that the magnitude 

of errors could be more than half of the national mortality data. This is of concern because of 

extrapolation of data and its interpretation; this has far reaching implications for the reliability 

of data in South Africa. The implication here is the misdirection of resources and 

inappropriate public health planning. 

 

The rate of major errors found at this academic hospital is high. Nearly half of the cases 

(45%) had major errors which is similar to the findings by Burger, et al., (2007), that 43% of 

the death certificates had major errors. The major error rates of both of these studies were 

higher than 32% in the Canadian study (Jordan & Bass, 1993). The most common problem 

was an improper sequencing of the causes (21%) which is a sign that the certifying doctor 

might not be fully aware of the ICD guidelines and thus making it difficult to be sure of the 

actual underlying cause. In addition, no acceptable underlying cause was specified in 17% 

and competing causes accounted for 15%. The underlying cause of death listed in “Part II” 

was the least frequent error found in this study (3%). Major errors ranged from 34.4-66.5% in 

the 5 major wards examined in the hospital, with the Maternity ward being the lowest and the 

Medical general being the highest. 

 

“No acceptable underlying cause of death” included the use of mechanisms of death and 

sometimes non-specific causes. This occurred when one or more of these conditions is listed 

as the only cause of death. An example of this is “respiratory arrest” followed by 

“septicaemia” followed by “renal failure” written on three lines of a death certificate, “renal 

failure” may be selected as the underlying cause for this death certificate. Examples of non-

specific causes include “shock” on line (a) and “dehydration” on line (b). The death 

certificate should specifically state the medical condition that caused the shock or the 

dehydration and avoid using the non-specific terms. 
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The underlying cause of death as selected by ACME could be coded in the majority of the 

certificates. However, 17% (CI: 14.9-19.7) of the death certificates did not have an acceptable 

underlying cause of death recorded. As explained earlier, ACME will select an underlying 

cause of death based upon the information provided on the death certificate, even if no true 

underlying cause and only a mechanism of death is stated. The proportion of death 

certificates with no acceptable underlying cause of death at GSH is much lower than that 

from another academic hospital (Vermont, 2005), where unacceptable underlying causes 

were found in 26% of the cases (Pritt et al., 2005), and slightly higher than the findings from 

a population based study in Cape Town by Burge,r et al., in 2007 which found 14.8% of the 

cases having no acceptable underlying causes. In addition, a few death certificates reported 

multiple organ failure and as a result, the assignment of the underlying cause of death may be 

miscoded and the information is lost in the process. 

 

Many doctors record mechanisms and organ failure (e.g. cardiac arrest, cardio respiratory 

failure, arrhythmias, heart failure and renal failure) as a cause of death without realising that 

these are patho-physiological derangements and that they are the final pathway in death 

arising from a range of possible causes. It has been suggested that some mechanisms of death 

such as cardiac failure and renal failure are often identified as the cause of death because 

medical therapy is generally aimed at modifying the mechanism and not the underlying 

causes of death. Because of this clinical focus the underlying cause of the mechanism of 

death is often not known. In this scenario the certifier would have completed the death 

certificate as best as they could even though they only recorded a mechanism of death. The 

ICD considers that the underlying cause of death is a discrete entity and etiologically specific, 

and therefore, a mechanism cannot be an underlying cause of death. Mechanisms and 

anatomic processes should only be used as an immediate cause where an etiologically 
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specific underlying cause of death is also reported on the death certificate (Jordan & Bass, 

1993; Lu, et al., 2001). Common recording of cardiac arrest or heart failure alone could well 

lead to an overestimation of cardiovascular diseases (Lakkireddy, et al., 2004). This was the 

case in a study carried out in 1999 at Umtata hospital where it was reported that 79% of the 

death certificates had cardio-respiratory failure as the cause of death (Meel, 2002). There 

were fewer (10%) death certificates reporting mechanism of death without mentioning a 

legitimate underlying cause in this hospital compared to 29% reported in an early Australian 

study conducted in the 1990’s.  

 

The use of mechanisms of death as cause of death poses serious questions on national 

mortality data if the above mentioned numbers are applied to national mortality figures. The 

implications of not identifying the underlying cause of death accurately and certifying the 

mechanisms of death instead, will affect the public health interventions aimed at reducing 

premature mortality possibly rendering them ineffective as the incorrect cause might be 

targeted. Furthermore, inadequate statistics makes the monitoring and evaluation of 

effectiveness of various intervention programmes after implementation, a difficult task. 

 

Competing causes of death is another error that has serious epidemiological consequences. 

This results when two or more causally unrelated, etiologically specific diseases are listed in 

“Part I” of the death certificate, in which one or both could have acted as the underlying 

cause. This results in confusion as to which is the most probable underlying cause of death. 

The existence of multiple causes at the time of death can partly be explained as due to 

increased co-morbidities experienced by older people. This may result in allocation of a code 

to an entirely different ICD category classification from the actual cause of death, for 

example diseases of the respiratory system while the appropriate category may be diseases of 
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the circulatory system. A common example of this category of error is “coronary artery 

disease” followed by “emphysema”, or vice versa. This could be interpreted as “coronary 

artery” was due to “emphysema”. Another example is “hypertension” followed by “Diabetes 

mellitus”. This could be interpreted as “hypertension” was due to “diabetes”. If time interval 

were completed, this error would have been identified during coding and eventually avoided. 

The appropriate place to record competing causes would be in “Part II” of the cause of death 

section once the certifier has decided which cause is the underlying cause and which should 

be considered contributory. In our study, “Part II” was used in only 53.5% death certificates. 

Without further information about the conditions leading to the death of the individual, it is 

difficult to assess whether Part II has been used appropriately. This may affect the 

identification of the underlying cause of death.  

 

Improper sequence are the results of recording causes of death in an illogical order (the chain 

of sequence is bottom to top), in a way that does not flow together when reading the death 

certificate. There are notes provided in the cause of death section of the death certificate to 

remind the certifier that the causal sequence is the cause on line (a) due to the cause on line 

(b) and (b) due to (c). Nevertheless this error is still high in this study and is comparable to 

other studies too, 29% in Burger, et al., (2007), 22% in Jordan & Bass, (1993). Sequencing 

error was found in 146 (14.9%) of the death certificates in the present study. This error is not 

as serious as the listing mechanisms only, because the order can be reversed but sometimes 

without time interval this would be more difficult. While the concept of the underlying cause 

may seem to be uncomplicated and straight forward to doctors, there are suggestions that the 

actual establishment of the sequence or chain of events of the underlying cause may be 

difficult in practice where there are multiple conditions at the time of death.  
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Minor errors were made on most of the certificates. Multiple errors were common with more 

than 90% containing more than one category of error. The high incidence of minor errors in 

this study is largely accounted for, by the absence of time intervals in 98.4% of cases. The 

minor error rate was reduced to 34.4% when time interval was excluded. Generic intervals 

such as minutes, hours, days, months and years are acceptable. When it is unknown, this also 

can be used. It greatly assists to clarify the order of events and makes the job easier for 

coders. In Myers & Farquhar, (1998) the omission of time interval occurred in 71.6% of 

certificates. In Burger, et al., (2007) and the Canadian (1993) studies, the absence of time 

intervals accounted for 81.5% and 36% of cases respectively. 

 

Ranking a list of the leading causes of death is very useful because it helps identify the 

leading single causes of death, thus allows planning for effective public health interventions. 

Differences were observed between the underlying causes without errors and the overall total 

underlying causes including the errors. Ischaemic heart disease ranked second in the total 

causes while ranked 6th in the underlying causes without error. Also, nephritis/nephrosis 

ranked 9th in the overall total causes but ranked 15th in the underlying causes without error. If 

these numbers are applied to the national mortality statistics and are then used for policy and 

planning, this warrants a serious margin of error. In addition, this is an indication of possible 

mistakes when considering only the overall total. This is what Statistics South Africa 

tabulates for the national mortality statistics. Bearing this in mind, the mortality data should 

be interpreted with caution. 

Factors influencing errors 
 
The most significant factor associated with error rates were the cause of death followed by 

the department, age of the deceased and the number of lines completed in the causal 

sequence. Some of the differences in frequencies and type of errors observed between the 
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wards may be due to complexity and the nature of patients cared for by the various 

departments. Diseases of the endocrine, nutrition and metabolic was the most affected. These 

death certificates were often recorded with competing underlying causes and improper 

sequences. Where competing underlying causes exit, one of the causes should have been 

placed in “Part II”. In the case of the diseases of the genitourinary system many certificates 

had renal failure or multiple organ failure recorded as a cause of death, and did not give an 

underlying cause of death. The most commonly affected age groups were the 15-24 years and 

the 75+ years. Similar to this study, Lu, et al., 2001 found that that error rates increase with 

advancing age of the deceased. Since elderly people often have multiple pathologies, there is 

a greater likelihood of sequencing errors and recording competing causes of death. Our study 

shows that the error rate rises with the number of lines in the cause of death sequence 

completed.  This suggests that the more causes a doctor enters on the death certificate the 

greater the likelihood of introducing an error. 

 

When a multivariate analysis was done, cause of death had a strong relationship with serious 

major errors which accounted for variations by department and age. However, only 12% of 

the variability in serious errors could be accounted for by these factors. There are unmeasured 

confounders that may affect the results of this study. These include, for example, the level 

and/or experience of the doctor as it has been reported that the more experience the medical 

practitioner has, the fewer errors would be made (Lu, et al., 2001), another confounder is the 

health service factor. Such confounders could not be measured in this study. Due to the fact 

that errors on death certification continue to occur, it is possible that a number of doctors are 

unable to accurately determine cause of death in accordance to WHO guidelines of the  

ICD-10. 
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Detail and specificity of causes of death 
 
The results of the study indicate that insufficient details were commonly reported on the 

death certificates at this hospital. Lu, et al., (2001) suggests that epidemiological studies 

which use cause of death data for public health purpose require at least four characters code 

classification. The majority of the underlying causes (54.5 %) were coded to the unspecified 

categories of ICD-10 codes as explained on page 24, indicating that the detail of the coded 

disease was not specified (for example A169 “respiratory tuberculosis unspecified” or E149 

“unspecified diabetes mellitus”, or C169 “unspecified stomach cancer”). This is unexpected 

at a tertiary hospital where it is expected that the histological results and other laboratory 

results would be available. Furthermore, we believe that a doctor should be familiar with his 

or her patient’s specific diagnosis and that the doctor should transfer the information to the 

death certificate. In order to increase the utility of the cause of death data, more details and 

specificity about the nature, site and histopathology is required. According to Swift and West, 

(2002), this is an ongoing problem that needs to be overcome as every bit of information adds 

value to mortality statistics.  

 

In this study, given the example of pneumonia, none of the certificates had the organism 

identified. In addition, septicaemia was reported in 60 cases, and in 18 cases was recorded as 

the underlying cause of death. It is advisable to specify the causative organism that has 

caused septicaemia, but the majority of cases with septicaemia in this study had no organisms 

recorded. Malignant neoplasms were identified in 287 of 983 death certificates. The majority 

of these certificates failed to provide details about histopathology, despite the availability of 

those results to the certifying doctor, furthermore, a number of certificates failed to site the 

primary tumour correctly. Without the above details this should be deemed inadequately 
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completed because this extent of specificity is considered to be critical for epidemiologic 

studies and may become useful for family records (Pritt, et al., 2005).  

 

It is important to note that since most causes of deaths are preventable, it is therefore very 

important to have as much detail on their causes in order to implement appropriate responses. 

Therefore, sufficiently detailed cause of death information is crucial. When detail is 

insufficient it is a flaw, and if not corrected by the provision of such detail at a later date, this 

cannot be rectified. For this reason it is critical to establish a querying system where mortality 

registrars contact certifiers of incorrectly completed certificates to improve mortality 

statistics. 

Reporting of HIV on death certificates 
 
HIV is a global epidemic which has spread rapidly in the past 30 years. South Africa has been 

exposed to the epidemic for the past two decades. Literature has shown that the epidemic is 

still substantial and there is extensive underreporting in South Africa and other countries. 

This is the first time such an analysis has been carried out in this hospital. This has provided 

unique and important information that confirms suspected poor recording and highlights the 

need for improvement on death certification. Using the medical records to check findings has 

also provided us with a better understanding of the circumstances in which doctors tend to 

either report an incorrect cause of death diagnosis or to omit the documentation of important 

steps in the series of events that eventually lead to death. This section is going to discuss, 1) 

under-testing of HIV from the potentially AIDS related causes, 2) the prevalence of HIV at 

GSH, 3) the proportion of deaths due to AIDS, 4) underreporting of HIV/AIDS deaths, 5) the 

reporting of no indication of HIV/AIDS for individuals who had died with HIV. 
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When looking at the under-testing of HIV, the investigation of the accuracy of reporting of 

HIV or AIDS as an underlying cause of death in a sub-sample of cases in this study revealed 

that a very low proportion (21.5%) of the deceased had an HIV test recorded in their medical 

records. Furthermore, 46.5% of the deceased individuals who died of potentially AIDS 

related conditions were inappropriately not tested for HIV. Findings from a paediatric 

hospital in Cape Town reported that 61% of the children died of AIDS related conditions 

were not tested for HIV, this is slightly higher than our study. This is unexpected given that 

South Africa is in the midst of an epidemic. 

 

The prevalence of HIV among the natural deaths at this hospital was 15.6%, this is three 

times higher than the population prevalence of the Western Cape of 5.4%. But this is a 

minimum prevalence as only 52 of the 242 sample population were tested for HIV. It is 

possible that there were some HIV positive cases amongst the 190 individuals who were not 

tested. The prevalence observed in this study follows the distinct age pattern that has been 

reported in South Africa and other parts of Southern Africa (Groenewald ,et al., 2005 a and 

b). The age specific prevalence showed that 25-54 age groups were the most affected. The 

prevalence for 35-44 was very high and accounted for 51.9% of all HIV positive cases. This 

confirms the literature that suggests that HIV strongly affects young adults. 

 

The current study has shown that AIDS was reported as the underlying cause of deaths in 

5.5% on the death certificates. When HIV status from the medical records was taken into 

account, the proportional mortality due to AIDS accounted for 13.2%. But this could be as 

high as 26.9% if all deaths potentially AIDS related had been tested and found to be positive 

(see Table 20). Reflecting on our sample size determination, the model by Dorrington, et al., 

2006, estimated that 21% of all deaths in the Western Cape were due to AIDS. We assumed 
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that the proportion of deaths due to AIDS was likely to be higher in a tertiary hospital than in 

the general population, and therefore,e we assumed that 30% of natural deaths could be due 

to AIDS for the calculation. Although a bit too high, it was not too different from the 13.2% - 

26.9% found in this study. 

 

The work by Groenewald et al., (2005a) has highlighted extensive underreporting of HIV as a 

cause of death and estimated that nationally 61% of AIDS deaths were not reported as such. 

Studies from other countries have observed underreporting of mortality due to AIDS. 13% 

reported in an English study between 1985 and 1996 (Nylen et al., 1999), 21% reported in 

South Carolina (Meyer et al., 1994), and 23% reported in nine US HIV reporting sites by 

Hall, et al., (2006). A study conducted in a paediatric hospital in Cape Town found 11.4% 

underreporting Westwood, (2000). Our study also found a much higher rate (53.1%) of 

underreporting of AIDS deaths (Table 20). The South African studies indicate that there is a 

higher level of underreporting of AIDS than in the other industrialised countries. However, 

comparing our results with the estimate by Groenewald, et al., suggest that in an academic 

hospital, the proportion may be slightly lower. 

 

Non HIV/AIDS related deaths also experienced underreporting of HIV status from the 

individuals who died of other causes, but HIV was an additional cause and acted as a 

contributory cause of death itself. A minority 6/242 (2.5%) of the deaths with HIV were due 

to causes other than AIDS. For all 6 (100%) of these cases their status was not recorded on 

the death certificate. For the above mentioned cases the death certificate does not provide a 

space to record the sero-status of the deceased. This implies that if one needs to collect this 

kind of information, the current death certificate should be modified or improved to 

accommodate such collections and to allow more details. 
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As reported in the literature, doctors are reluctant to certify HIV/AIDS as the cause of death. 

Reasons sited for not recording HIV or AIDS could either be the social stigma attached with 

the disease or the concerns about the payments of death benefits. We strongly suggest that 

this should be scientifically investigated (Lopman, et al., 2006; Bradshaw, et al., 2002).  

 

It would appear from this hospital that doctors not only ascribe the underlying cause of death 

to the opportunistic infections that resulted in death rather than AIDS, but they also used a 

variety of synonyms or euphemisms for HIV/AIDS such as ‘retroviral disease’ 

‘immuosuppression’ ‘immunocompromised’ or ‘wasting syndrome’. In this study these cases 

were considered to be due to AIDS. However rigorous application of ICD coding would 

classify these as ‘certain disorders of immune system’ in case of ‘immuosuppression’ or 

‘immunocompromised’ or ill-defined in the case of wasting syndrome if there is no other 

immediate or intermediate cause of death recorded. Such an approach has been used by 

Statistics South Africa in their latest report (2006) as a result only 2% of deaths are attributed 

to AIDS in 2001. 

 

These results highlight that HIV is still a major public health concern in South Africa. Its 

dominance is a challenge to a health system, firstly, to prevent mother to child transmission 

of HIV, secondly, to provide antiretroviral therapy to HIV positive individuals and thirdly, 

increased medical costs. The devastating impact of HIV/AIDS is well documented. This 

includes the socio-economic and demographic impact of the HIV epidemic such as an 

increased number of AIDS orphans, increased burden of care of HIV patients, decreased life 

expectancy and reduction in the economically active people. This increases financial burden 

to the health sector. 
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Collecting accurate mortality statistics on AIDS can be difficult because there is a need for 

more extensive testing for HIV to enable the clinicians to make a thorough diagnosis. From 

this data we have seen that the majority of the deceased were not tested for HIV and even 

when there was a clear indication for the test (deaths from HIV/AIDS related causes) only 

half were tested. Furthermore, it is not possible to demonstrate that the individuals who died 

of other conditions were indeed not infected by the HIV. As the study was conducted in a 

very early phase of the national roll-out of antiretroviral treatment, it would be hoped that by 

now the policy for treating AIDS has been implemented and that there would be more 

consistent testing and recording of HIV status for the patients being treated in the hospital, 

especially those who are HIV positive. Secondly, further research is needed to understand the 

reasons for such high underreporting. 

  

Poor recording of important information on death certificates has been experienced 

throughout the study. For example, doctors failed to record 53% cases of HIV/AIDS as the 

underlying cause of death on the death certificates clearly indicating the underreporting of 

HIV/AIDS deaths. This underreporting of HIV/AIDS as a cause of death affects other causes 

of deaths, for example, difficulties in determining the underlying cause of death have been 

noted in 17% of the death certificates. These certificates had no acceptable underlying cause 

of death. These difficulties are believed to be particularly severe where HIV/AIDS is 

concerned. When comparing the two, the underreporting of HIV/AIDS deaths and ‘no 

acceptable underlying cause of death’ the proportion for not recording information on the 

death certificate are very high for HIV/AIDS than the overall all causes of death. This makes 

AIDS special, because with regard to the HIV, doctors knew about the status of the deceased 

but decided not to record. It shows that when the cause of death is HIV/AIDS doctors are less 

likely to identify the underlying cause of the disease (even when they know the underlying 
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cause) than when there is some other (less stigmatising). Collecting accurate mortality 

statistics on AIDS clearly creates many challenges. Firstly, extensive testing for HIV is 

needed to allow the clinician to make a thorough diagnosis. Secondly, there is a need to 

explore ways in which sensitive information can be collected. For example, the inclusion of a 

separate field on a death certificate for HIV status could be considered. 

Record keeping 
 
 
In the health care delivery system medical records serves as an important source of 

information for individual patient care and also as communication between the health care 

provider and the patient. Records are utilised in research and medical auditing. Using ICD-10 

or any other classification list, hospital statistics on leading causes of morbidity or mortality 

are reported to decision makers and planners for public health priorities. Medical records 

serve many purposes in the modern health care environment and thus high quality record 

keeping is therefore essential. There are strong indications that the quality of record keeping 

could be improved at this hospital. Despite several attempts to obtain the medical records, 

there were 161 folders that could not be found, indicating the scope for improvement of the 

folder administration systems. Although this study did not set out to examine record keeping 

or omissions on records, it was frequently observed that demographic data such as sex, age, 

marital status, occupation, address and certifiers details were often not complete. In contrast 

to nursing records, the medical records were kept together but not in chronologically order, 

and were separated into different specialties. For the majority of cases the records did not 

reflect the continuum of the patient care. It was thus a little difficult to obtain information on 

the continuation of the day to day information. This made it difficult to follow the sequence 

of events during hospitalisation. This was found mostly in the doctors’ records, but the nurses 

recorded every bit of care given to the patient. It would seem reasonable to include basic, 
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readily available and relevant information during death certification so that statistical 

information from death certificates is optimised. 

 

Literature suggests that errors that are committed in death certification can be minimised to a 

large extent through implementation of educational intervention (Lakkirredy, et al., 2004; 

Myers & Farquhar, 1998; Weermanthri & Bensford, 1992). Therefore, there is a need for 

more proactive strategy to train doctors about the public health importance of such data and 

how to certify cause of death accurately. One Canadian study has shown that a relatively brief 

educational intervention can significantly reduce the rates of major errors in the completion 

of death certificates, as Myers and Farquhar demonstrated a 16% reduction in error rate 

following a short intervention (Myers & Farquhar, 1998). If repeated regularly the error rate 

may decrease further, therefore, training in the accurate certification of death is an essential 

step towards better cause of death statistics. 

 

The quality of the cause of death information depends fundamentally on the details provided 

on the death certificates by the medical doctors. This requires both the knowledge of the 

pathophysiology of disease and ICD-10. The first requirement includes complete medical 

history, clinical presentation of the present illness, including signs, symptoms, laboratory 

findings, histological results, pathology reports and biopsy. Circumstances and the manner of 

death and autopsy findings are also important.  To achieve accurate certification it is 

necessary to have a clear understanding of the ICD-10 guidelines and instructions for 

completing causes of death on the death certificate and coding of the certified cause. 

 

South Africa has made good progress in improving the cause of death statistics in recent 

years. The current coverage of adult death is estimated in the region of 90% (Groenewald, et 
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al., 2005a). However, several studies have reported that the accuracy of death certification in 

South Africa is still poor (Bah, 2003a and b; Burger et al., 2007;Groenewald, et al., 2005a 

and b, Bradshaw, et al., 2003; Meel, 2003).  This study confirms these findings and observed 

that avoidable mistakes occur in the majority of death certificates. In almost half of the 

certificates from this hospital, the errors are serious enough to affect the accuracy of cause of 

death coding. This study, suggests that the accuracy of death certification is a significant 

problem at the academic hospital in which the study was conducted.  

 

Overall the results from this study shows that more than 90% of the death certificates in this 

hospital were completed incorrectly resulting in errors. Time interval was the least completed 

section on the death certificates at this hospital. Meanwhile, improper sequencing was the 

most frequent major error. The reasons behind errors need further research. In addition, 11 

death certificates did not have cause of death written on them. This is a matter of concern and 

needs to be investigated.  

 

A review of the literature has identified possible explanations for poor quality of death 

certificates. Firstly, doctors are not informed about the importance and the use of information 

they provide which is derived from death certificates, and it is also perceived to be low 

priority  routine task of low importance. Secondly, the lack of training of certifying personnel 

on proper cause of death certification can partly explain part of the errors of death 

certification. It has been widely reported in the literature that most doctors never receive 

formal training on how to complete a cause of death certificate (Lakkireddy, et al., 2004; 

Pritt, et al., 2005; Jordan & Bass, 1993; Myers & Farquah, 1998). This study together with 

another study in South Africa (Burger, et al., 2007), as well as other international studies 

suggest that there are clear indications that many doctors may not have received adequate 
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training in completing death certificates. Thus there is scope to improve the quality of 

medical certification even in academic hospitals. Thirdly, there is no feedback mechanism 

regarding inadequate diagnosis of causes of death. Fourthly, the death certificate form itself is 

complex and complicated. Improving the quality of mortality statistics is clearly a 

challenging task at national level (Bradshaw, et al., 2006; Bah, 2003a).   

 

Establishment of a hospital based ‘screener’ or expert panels to amend death certificates after 

completion prior to registration, should be encouraged. Inaccurately completed death 

certificates could be sent back to the medical practitioners concerned for feedback 

consequently correct the death certificates that have not been correctly completed. This would 

encourage immediate audit of death certificate by attending staff or certifier and therefore, 

improve death certification. 

 

Despite errors and misclassification on death certificates, death certificate data remain 

important. Death certification like all data are not perfect, therefore need careful 

interpretation when used. Hence it is important to understand their limitations before 

attempting to interpret the data. Since death certificates are practically the only source of data 

on cause of death statistics, it is essential for this information to be gathered as accurately as 

possible. However, while caution need to be considered, the data are still of substantial value.  

 

Study limitations 
 
Every study has limitations. An important limitation of our study is that the determination of 

the various types of errors was left to the judgement of the student. The study could have 

been improved methodologically by a second researcher independently cross-checking her 

findings. However, the use of pre-specified categories of error and ACME being a standard 

 

 

 

 



 93

for ICD rules helped to reduce possible bias.  Secondly, there was no attempt to validate the 

accuracy of the underlying cause of death. While this is extremely important and would 

provide useful information it should be the focus of a follow-up study.  

 

The study has been conducted in a single facility and the results apply to this study 

population only. The patients who died in this hospital may not be representative of the whole 

population in South Africa in terms of age, sex or cause of death. Nonetheless it is anticipated 

that the findings will have relevance more broadly. Another limitation is that while this study 

goes some way to clearly define the criteria for assessment, it is difficult to directly compare 

the results of this study with those from other studies, because of the variation in the criteria 

used to define major and minor errors. However, there is a common agreement in most of 

these studies, including the current study, that the lack of acceptable underlying cause of 

death, competing causes and the use of mechanisms of deaths only, qualify as a major error. 

We should have checked the date of HIV test results to establish that the results were 

available at the time of death but the certifiers did not record HIV/AIDS as a cause of death.  

 

 

 

 

 



 94

Chapter VI  
 

Conclusions and recommendations 

Conclusions 

Review of 983 death certificates for 2004 completed in this academic hospital found that the 

information on death certificate was well suited to code to ICD –10, indicating that the 

problem of coding is not an issue of concern.  However, the error rate of death certification is 

high and avoidable mistakes occurred in almost every death certificate. Although the majority 

of the errors could be considered minor, in a third of the cases, the errors were serious enough 

to affect the selection of the underlying cause of death. In these cases the underlying cause of 

death remains unknown or uncertain, and could therefore have serious public health and 

policy implications. Error rates were highest for the genital urinary and endocrine and 

metabolic disorders and the largest number was observed for the circulatory chapter. High 

levels of underreporting of HIV/AIDS deaths as the underlying cause of death were observed. 

Furthermore, many patients who died from possible AIDS related conditions did not have a 

record of HIV test. The instructions and definitions developed by the WHO in the ICD-10 

manuals are considered to be the only standard for mortality statistics that is universally 

accepted. Inaccurate cause of death certification might seriously undermine the usefulness of 

the statistics. The quality of death certification was found to be a significant problem at the 

GSH and there is a need for improvement. 
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Recommendations 

Given the importance of improved cause of death certification to epidemiology, public health, 

hospitals and for medical schools will be essential. With this in mind the following are 

recommended: 

• Targeted educational interventions to improve accuracy of cause of death reporting 

should be developed and tested in South Africa as a matter of urgency.  

• Establish a feedback system to the certifying doctors to improve mortality statistics. 

The flow of information must complete a circle from the doctors to the statistical 

office and back to the doctors. Statistical office should drive this. 

• Health care facilities should also consider introducing strategies, including incentives, 

to encourage doctors and administrative staff to comply with the rules of 

“international form of medical certificate of cause of death” completion.  

• The current death certificate should be revised to include space to record the HIV 

status of the deceased on the death certificate similar to the current provision for 

smoking and pregnancy.  

• Doctors should be encouraged to report HIV as a cause of death when it is known to 

be so and also encourage appropriate HIV testing when HIV is suspected to be the 

underlying cause of death. 

• Regular monitoring and evaluation of data obtained by routine methods are necessary 

to improve the quality of mortality statistics. These recommendations, if put into 

practice, might to a large extent improve the accuracy of mortality statistics in South 

Africa.
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Appendix C - continue 
 
The full list of ICD-10 chapters is as follows 
 
Chapter Title Range of codes in 

whole chapters 
I Certain infectious and parasitic diseases A00-B99 
II Neoplasms C00-D48 
III Diseases of blood and blood-forming organs and 

certain disorders involving the immune mechanism 
D50-D89 

IV Endocrine, nutritional and metabolic diseases E00-E90 
V Mental and behavioural disorder F00-F99 
VI Diseases of the nervous system G00-G99 
VII Diseases of the eye and adnexia H00-H59 
VIII Diseases of the ear and mastoid process H60-H95 
IX Diseases of the circulatory system I00-I99 
X Diseases of the respiratory system J00-J99 
XI Diseases of the digestive system K00-K93 
XII Diseases of the skin and subcutaneous tissue  L00-L99 
XIII Diseases of the musculoskeletal system and connective 

tissue 
M00-M99 

XIV Diseases of the genitourinary system N00-N99 
XV Pregnancy, childbirth and the puerperium O00-O99 
XVI Certain conditions originating in the perinatal period P00-P99 
XVII Congenital malformations, deformations and 

chromosomal abnormalities 
Q00-Q99 

XVIII Symptoms, signs and abnormal clinical and laboratory 
findings not elsewhere classified 

R00-R99 

XIX Injury, poisoning and certain other consequences of 
external causes 

S00-T99 

XX External causes of morbidity and mortality V01-Y98 
XXI Factors influencing health status and contact with 

health services 
Z00-Z99 

XXII Codes for special purposes U00-U99a 
a Only some categories in this chapter are used in mortality coding 
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APPENDIX E:  SOUTH AFRICA BURDEN OF DISEASE LIST 
 
SA NBD code Title of SA NBD cause ICD-10 Code 
I    Communicable, maternal, perinatal and nutritional   

Diseases 
A00-A99, B00-B99, C46, D50-D53, D64, E00-E02, E40-E46, 
E50-E64, G00,G03, H65-H66, J00-J22, J90, N70-N73, O00-
O99, P00-P96  

     
I  A  Infectious and parasitic A00-A99, B00-B99, C46, G00,G03, J90, N70-N73  
I A ZA1 Tuberculosis A15-A19, B90, J90 
I A ZA2 STDs excluding HIV A50-A64, N70-N73 
I A ZA2a Syphilis A50-A53 
I A ZA2b Other STDs A54-A64, N70-N73 
I A ZA4 Diarrhoeal diseases A00-A04, A06-A09 
I A ZA5 Childhood (Vaccine preventable) cluster A33-A37, A80, B03, B05-B06, B91 
I A ZA5a Pertussis A37 
I A ZA5b Polio A80, B91 
I A ZA5c Diptheria A36 
I A ZA5d Measles B05 
I A ZA5e Tetanus A33 - A35 
I A ZA5f Rubella B06 
I A ZA6 Bacterial meningitis A39, G00, G03 
I A ZA7 Hepatitis B15-B19 
I A ZA8 Malaria B50-B54 
I A ZA9 Schistosomiasis and other tropical diseases B55-B56, B65, B74 
I A ZA10 Leprosy A30, B92 
I A ZA11 Intestinal parasites B76-B81 
I A ZA12 Septicaemia A40-A41 
I A ZA13 Other infectious and parasitic A05, A20-A28, A31, A32, A38, A42-A49, A65-A69, A70-A74, 

A75-A79, A81-A89, A90-A99, B00-B02, B04, B07-B09, B25-
B34, B35-B49, B57-B64, B66-B73, B75, B82-B89, B94-B99 

      

I B   Respiratory infections J00-J06, J10-22, H65-H66 
I B ZA14 Lower respiratory infections J10-J18, J20-J22 
I B ZA15 Upper respiratory infections J00-J06 
I B ZA16 Otitis media H65-H66 
        
I C     Maternal conditions O00-O99 
I C ZA17 Maternal haemorrhage O20, O44-O46, O67,O72 
I C ZA18 Maternal sepsis O85-086 
I C ZA19 Hypertension in pregnancy O10-O16 
I C ZA20 Obstructed labour O64-O66 
I C ZA21 Abortion O00-O08 
I C ZA22 Other maternal O21-O29, O30-O43, O47-O48, O60-O63, O68-O71, O73-O75, 

O80-O84, O87-O92, O95-O99 
      
I D   Perinatal conditions P00-P96 
I D ZA23 Low birth weight P05-P07, P22 
I D ZA24 Birth asphyxia and trauma P03, P10-P15, P20-P21 
I D ZA25 Other perinatal respiratory conditions P23-P28 
I D ZA26 Neonatal infections  P35-P39 
I D ZA27 Other perinatal P00-P02, P04, P08, P29, P50-P61, P70-P94, P96 
I D  Ill-defined perinatal P95 
      
I E   Nutritional deficiencies D50-D53, D64, E00-E02, E40-E46, E50-E64 
I E ZA28 Protein-energy malnutrition E40-E46 
I E ZA29 Deficiency anaemias D50-D53, D64 
I E ZA30 Other nutritional deficiencies including pellagra and  

vitamin A deficiency 
E00-E02, E50-E64 

      
I X   HIV/AIDS B20-B24,C46 
I X ZA3 Acquired immunity deficiency syndrome B20-B24,C46 

 
     
II    Non-communicable diseases 

 
C00-C45, C47-C97, D00-D48, D55-D63, D65-D89, E03-E07, 
E10-E14, E15-E34, E65-E90, F00-F99, G04-G99, H00-H63, 
H68-H95, I00-I99, J30--J89, J92-98, K00-K93, L00-L98, M00-
M99, N00-N64, N75-N99, Q00-Q99,  R00-R95 

      
II F   Malignant neoplasms C00-C45, C47-C97  
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SA NBD code Title of SA NBD cause ICD-10 Code 
II F ZA31 Mouth and oropharynx C00-C14 
II F ZA32 Oesophagus C15 
II F ZA33 Stomach C16 
II F ZA34 Colo-rectal C18-C21 
II F ZA35 Liver C22 
II F ZA36 Pancreas C25 
II F ZA37 Larynx C32 
II F ZA38 Trachea/bronchi/lung C33-C34 
II F ZA39 Bone and connective tissue C40-C41, C47, C49 
II F ZA40 Melanoma C43 
II F ZA41 Other skin cancer C44 
II F ZA42 Breast C50 
II F ZA43 Cervix C53 
II F ZA44 Corpus uteri C54, C55 
II F ZA45 Ovary C56 
II F ZA46 Prostate C61 
II F ZA47 Bladder C67 
II F ZA48 Kidney C64-C66, C68 
II F ZA49 Brain C71 
II F ZA50 Lymphoma, multiple myeloma C81-C90, C96 
II F ZA51 Leukaemia C91-C95 
II F ZA52 Other malignant neoplasms C17, C23-C24, C26, C30-C31, C37-C39, C45, C48, C51-C52, 

C57-C58, C60, C62-C63,C69-C70, C72-C75 
    Ill-defined cancers C76-C80, C97 
      
II G ZA53 Benign neoplasms D00-D48 
      
II H ZA54 Diabetes mellitus E10-E14 
      
II I   Endocrine and metabolic disorders D55-D63, D65-D89, E03-E07, E15-E34, E65-89 
II I ZA55 Albinism  E70.3 
II I ZA56 Other endocrine and metabolic D55-D63, D65-D89, E03-E07, E15-E16, E20-E34, E65-E68, E71-

E89 
II J   Mental disorders F10-F99 
II J ZA57 Alcohol dependence F10  
II J ZA58 Drug use F11-F16, F18-F19 
II J ZA59 Schizophrenia F20-F29 
II J ZA60 Unipolar F32-F33 
II J ZA61 Bipolar F30-F31 
II J ZA62 Anorexia nervosa F50 
II J ZA63 Neurotic disorders F40-F42 
II J ZA64 Hyperkinetic Syndrome of childhood F90 
II J ZA65 Adjustment reaction (PTSS) F43 
II J ZA66 Mental Disability F70-F79 
II J ZA67 Other mental disorders F17, F34-39, F44-F48, F51-F59, F60-F69, F80-F89, F91-F98, F99
      

    Nervous system disorders F01-F09, G03-G99 
II K ZA68 Alzheimer and other dementias F01-F09, G30-G31  
II K ZA69 Parkinsons disease G20-G21 
II K ZA70 Multiple sclerosis G35 
 K ZA71 Epilepsy G40-G41 
II K ZA72 Encephalitis and brain abscess G04, G06, G09 
II K ZA73 Other nervous system disorders G08, G10-G12, G23-25, G36-37, G43-G47, G50-G58,G60-

G64,G70-G72, G80-G83,G90-G98 
      
II L   Sense organs H00-H13, H15-H59, H60-H62, H68-H95 
II L ZA74 Glaucoma H40 
II L ZA75 Cataracts H25-H26 
II L ZA76 Other visual disorders H00-H21, H27-H35, H42-H59 
II L ZA77 Hearing loss and other ear disorders H60-H62, H68-H95 
      
II M   Cardiovascular I00-I26, I28-I84, I86-I99, J81 
II M ZA78 Rheumatic heart disease I01-I09 
II M ZA79 Ischaemic heart disease I20-I25 
II M ZA80 Stroke I60-I69 
II M ZA81 Inflammatory heart disease  I30, I33, I38, I40, I42 
II M ZA81a   Peri-, endo, myocarditis I30, I33, I38, I40 
II M ZA81b   Cardiomyopathy I42 
II M ZA82 Hypertensive heart disease I10-I13 
II M ZA83 Non-rheumatic valvular disease I34-I37 
II M ZA84 Pulmonary embolism  I26 
II M ZA85 Aortic aneurism I71 
II M ZA86 Peripheral vascular disorders I72- I78, I80-I84, I86-I89 
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SA NBD code Title of SA NBD cause ICD-10 Code 
II M ZA87 Other cardiovascular I00, I28, I31, I44-I45, I95-I99 
   Ill-defined cardiovascular I46-I49, I50-I51, I70, J81 
      
II N   Respiratory I27, J30-J80; J82-J86, J92-J99  
II N ZA88 COPD J40-J44, I27 
II N ZA89 Asthma J45-46 
II N ZA90 Aspiration pneumonia/ lung abscess/empyema J69, J85-J86 
II N ZA91 Other respiratory  J30-J39, J47, J60-J68, J70, J80, J82-J84, J92-J98 
      

II O   Digestive K20-K38, K40-K63, K65-K93, I85  
II O ZA92 Peptic ulcer K25-K28 
II O ZA93 Appendicitis K35-K37 
II O ZA94 Noninfective gastroenteritis and colitis  K50-K52 
II O ZA95 Cirrhosis of liver K70, K74, K76, I85 

II O ZA96 Hepatic failure K72 
II O ZA97 Gall bladder disease K80-K83 
II O ZA98 Diseases of the pancreas K85, K86 
II O ZA99 Other digestive K20-K22, K29-K31, K38, K40-K46, K55-K66, K71, K73, K75, 

K90-K91 
   Ill-defined digestive K92 
      
II P    Genito-urinary N00-N50, N60-N64, N75-N98 
II P ZA100 Nephritis/nephrosis N00-N19 
II P ZA101 Benign prostatic hypertrophy N40 
II P ZA102 Other genito-urinary N20-N23, N25-N39, N41-N50, N60-N64, N75-N98 
     
II Q ZA103 Skin disease L00-L98 
      
II R   Musculo-skeletal M00-M99 
II R ZA104 Rheumatoid arthritis M05-M06 
II R ZA105 Osteoarthritis M15-M19 
II R ZA106 Other musculo-skeletal M00-M02, M08, M10-M13, M20-M99 
       
II S   Congenital abnormalities Q00-Q99 
II S ZA107 Neural tube defects Q00-Q07 
II S ZA108 Cleft lip/palate Q35-Q37 
II S ZA109 Congenital heart disease Q20-Q28 
II S ZA110 Congenital disorders of GIT Q38-Q45 
II S ZA111 Down’s syndrome and other chromosomal anomalies Q90-Q99 
II S ZA112 Fetal alcohol syndrome Q86.0 
II S ZA113 Other congenital abnormalities Q10-Q18, Q30-Q34, Q50-Q56, Q60-Q64, Q65-Q79, Q80-Q85, 

Q87 
    Ill-defined congenital Q89 

 
II T   Oral conditions K00-K14  
II T ZA114 Dental caries K02 
II T ZA115 Periodontal disease K05 
II T ZA116 Other oral health K00-K01, K03-K04, K06-K14 
      
II U   Cot death R95, R96-R98 < 12 MTHS  
II U ZA117 Cot death R95, R96-R98 < 12 MTHS 
     
    Ill-defined signs and symptoms R00-R09, R10-R19, R20-R23, R25-R29, R30-R39, R40-R46, 

R47-R49, R50-R69, R70-R79, R80-R82, R83-R94, R96-R98 > 
12 months, R99 

III 
 

   Injuries V01-V99, WOO-W99, X00-X99, Y00-Y98 

III V   Unintentional V00-V99, W00-W99, X00-X59, Y40-Y86, Y88 
III V ZA118 Road traffic accidents V01-V04, V06, V09-V80, V87, V89, V99 
III V ZA119 Other transport accidents V05,  V81-V86, V88, V90-V94, V95-V98 
III V ZA120 Mining accidents Y37 
III V ZA121 Poisoning X40-X49 
III V ZA122 Surgical / medical misadventure Y60-Y69, Y70-Y82, Y83-Y84, Y88 
III V ZA123 Falls W00-W19 
III V ZA124 Fires X00-X09 
III V ZA125 Natural and environmental factors W53-W64, X20-X29, X30-X39, X50-X57 
III V ZA126 Drowning W65-W74 
III V ZA127 Suffocation and foreign bodies W75-W84 
III V ZA128 Other unintentional injuries specified W20-W49, W50-W52, W85-W99,Y40-Y59, X10-X19, X58, Y38, 

Y39 
   Ill-defined unintentional  
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SA NBD code Title of SA NBD cause ICD-10 Code 
III W   Intentional injuries X60-X99, Y00-Y09, Y35-Y36  
III W ZA129 Suicide and self-inflicted X60-X84 
III W ZA130 Homicide and violence X85-Y09 
III W ZA130a with firearm X93-X95 
III W ZA130b without firearm X85-X92, X96-X99, Y00-Y08 
   Homicide unspecified Y09 
III W ZA131 Legal intervention and war Y36, Y35 
     
   Undetermined whether intentional or unintentional Y10-Y34, Y87, Y89 
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