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CHAPTER 4 

PRESENTATION AND DISCUSSION OF DATA 

The data, both numeric and textual, 
reflect people 

 

 

 

4.1 INTRODUCTION  

In this thesis population numbers have been arranged in tables by emerging infectious 

disease (EID) and by country of origin. The numbers represent deaths, cases, incidence, 

prevalence, and case fatality rates, which is the number of people that have died of a 

specific EID divided by the number of cases of the EID (usually both in a specific time 

frame) and multiplied by one hundred to give a percentage. Data have been grouped 

according to emerging infectious disease.   

 

Eight emerging infectious diseases were studied for this thesis: 

 

 Human Immunodeficiency Virus/Acquired Immunodeficiency Virus (HIV/AIDS)  

 Monkeypox 

 Severe Acute Respiratory Syndrome (SARS) 
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 Ebola Virus 

 Nipah Virus 

 Dengue Virus 

 West Nile Virus (WNV) 

 Group B Streptococcus 

 

The intent of the tables is to present a large amount of data in an orderly way that is too 

complicated to be presented in the text. One measure used by CDC in its guidelines for 

evaluating public health surveillance systems is an index of severity called the case fatality 

ratio.  This is synonymous with the case fatality rate.  As stated in the guidelines, “A public 

health surveillance system is useful if it contributes to the prevention and control of adverse 

health related events, including an improved understanding of the public health implications 

of such events.”  Therefore a high case fatality rate may be a red flag indicating an 

ineffective surveillance system in need of modification. 

 

The software used for the data analysis was Excel Microsoft Word 2003– data analysis 

tools for scientific analysis.  Both one-way ANOVA and F test (F-ratio) were performed.  If  

α =.05 the null hypothesis (H0) is rejected. Alpha is used to represent the probability of a 

type I error. Since the significance level or criterion of significance is denoted by α the .05 
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criterion can be expressed in symbols as α = .05 representing the probability of making a 

type I error when conducting a hypothesis test. A type I error is the mistake of failing to 

reject null hypothesis when it is false (Triola 2001:807-812). 

 

 

4.1 PRESENTATION OF DATA  

The data used in this thesis will be presented. 
 
 
4.2.1 WHO MEMBER STATES, BY REGION AND MORTALITY STRATUM 

 
 

Table 4.31 is included in this research because it is very informative, listing all the WHO 

member states according to their mortality stratum.  Broad groupings include: 

 
o  high-mortality developing 

 
o  developed 

 
o  low-mortality developing 
 
 
  
A description of each mortality stratum is as follows respectively: 
 
 

 High child and high adult mortality  (high-mortality developing) 
 

 
 Very low child and very low adult mortality  (developed) 
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 Low child and low adult mortality (low-mortality developing). 

 
 
 
 
The following regions are included: 
 

 Africa 
 

 
 Americas 

 
 

 Southeast Asia 
 

 
 Europe 

 
 

 Eastern Mediterranean 
 

 
 Western Pacific. 

 
 
 

 
 

This data is from the World Health Report 2004 and presents WHO regions and mortality 

stratum. 
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Table 4.31 WHO member states, by region and mortality stratum 

Region & Mortality 
Stratum 

Description Broad Grouping Member States 

Africa 
Afr-D Africa with high 

child and high adult 
mortality 

High-mortality 
developing 

Algeria, Angola, Benin, Burkina Faso, Cameroon, Cape Verde, 
Chad, Comoros, Equatorial Guinea, Gabon, Gambia, Ghana, 
Guinea, Guinea-Bissau, Liberia, Madagascar, Mali, Mauritania, 
Mauritius, Niger, Nigeria, Sao Tome and Principe, Senegal, 
Seychelles, Sierra Leone, Togo 

Afr-E Africa with high 
child and very high 
adult mortality 

High-mortality 
developing 

Botswana, Burundi, Central African Republic, Congo, Cote 
d’lvoire, Democratic Republic of Congo, Eritrea, Ethiopia, 
Kenya, Lesotho, Malawi, Mozambique, Namibia, Rwanda, 
South Africa, Swaziland, Uganda, United Republic of Tanzania, 
Zambia, Zimbabwe 

Americas 
Amr-A Americas with very 

low child and very 
low adult mortality 

Developed Canada, Cuba, United States of America 

Amr-B Americas with low 
child and low adult 
mortality 

Low-mortality 
developing 

Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, 
Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican 
Republic, El Salvador, Grenada, Guyana, Honduras, Jamaica, 
Mexico, Panama, Paraguay, saint Kitts and Nevis, Saint Lucia, 
Saint Vincent and the Grenadines, Suriname, Trinidad and 
Tobago, Uruguay, Venezuela (Bolivarian Republic of) 

Amr-D Americas with high 
child and high adult 
mortality 

High-morality 
developing 

Bolivia, Ecuador, Guatemala, Haiti, Nicaragua, Peru 

Southeast Asia 
Sear-B Southeast Asia with 

low child and low 
adult mortality 

Low-mortality 
developing 

Indonesia, Sri Lanka, Thailand 

Sear-D Southeast Asia with 
high child and high 
adult mortality 

High-mortality 
developing 

Bangladesh, Bhutan, Democratic People’s Republic of Korea, 
India, Maldives, Myanmar, Nepal, Timor-Leste 

Europe 
Eur-A Europe with very 

low child and very 
low adult mortality 

Developed Andorra, Austria, Belgium, Croatia, Cyprus, Czech Republic, 
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, 
Israel, Italy, Luxembourg, Malta, Monaco, Netherlands, Norway, 
Portugal, San Marino, Slovenia, Spain, Sweden, Switzerland, 
United Kingdom 

Eur-B Europe with low 
child and low adult 
morality 

Developed Albania, Armenia, Azerbaijan, Bosnia, and Herzegovina, 
Bulgaria, Georgia, Kyrgyzstan, Poland, Romania, Serbia and 
Montenegro, Slovakia, Tajikistan, the former Yugoslav Republic 
of Macedonia, Turkey, Turkmenistan, Uzbekistan 

Eur-C Europe with low 
child and high adult 
morality 

Developed Belarus, Estonia, Hungary, Kazakhstan, Latvia, Lithuania, 
Republic of Moldova, Russian Federation, Ukraine 

Eastern Mediterranean 
Emr-B E Mediterranean 

with low child and 
low adult mortality 

Low-mortality 
developing 

Bahrain, Iran (Islamic Republic of), Jordan Kuwait, Lebanon, 
Libyan Arab Jamahiriya, Oman, Qatar, Saudi Arabia, Syrian 
Arab Republic, Tunisia, United Arab Emirate 

Emr-D E Mediterranean 
with high child and 
high adult mortality 

High-mortality 
developing 

Afghanistan, Djibouti, Egypt*, Iraq, Pakistan, Somalia, Sudan, 
Yemen, Morocco 
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Western Pacific 
Wpr-A Western Pacific 

with very low child 
and very low adult 
mortality 

Developed Australia, Brunei Darussalam, Japan, New Zealand, Singapore 

Wpr-B Western Pacific 
with low child and 
low adult mortality 

Low-mortality 
developing 

Cambodia**, China, Cook Islands, Fiji, Kiribati, Lao People’s 
Democratic Republic**, Malaysia, Marshall Islands, Micronesia 
(Federated States of), Mongolia, Nauru, Nlue, Palau, Papua 
New Guinea**, Philippines, Republic of Korea, Samoa, 
Solomon Islands, Tonga, Tuvalu, Vanuatu, Viet Nam 

 
 
 
 

Following improvements in child mortality over recent years, Egypt meets criteria for 

inclusion in sub region Emr-B with low child and low adult mortality.  Egypt   has been 

included in Emr-D for the presentation of sub regional totals for mortality and burden to 

ensure comparability with previous editions of The World Health Report and other WHO 

publications. 

 

* Although Cambodia, the Lao People’s Democratic Republic, and Papua New Guinea 

meet criteria for high child mortality, they have been included in the Wpr-B sub-region with 

other developing countries of the Western Pacific Region for reporting purposes (The World 

Health Report, 2004P145-157). 

 

Table 4.32 is a critical comparison of key active surveillance systems with an added list of 

passive, sentinel and new wave surveillance. Key surveillance information that is included 

in Table 2.30 is also included in this table. The information provided includes system name, 

purpose, sponsoring agency and geographic location. 
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Table 4.32 Critical comparison of key active surveillance systems with an added list of passive, sentinel 
and new wave surveillance 

 
System Name 

 
Purpose 

 
Sponsoring Agency 

 
Geographic Location 

FROMED The international programme 
for monitoring emerging 
infectious diseases. Global 
web-based internet surveillance 
early warning system. 

Steering Committee: WHO, 
CDC, National Institutes of 
Health, The International Office 
of Epizootics and other 
organisations and academic 
institutions. 

Global. 

IDPA 
(Infectious Disease Pathology 
Activity) 

Assists with outbreak 
investigations, disease 
diagnosis, surveillance studies 
and the pathogenesis of 
infectious diseases. 

WHO Global. 

DENGUENET Internet-based system for 
global surveillance of dengue 
fever and dengue 
haemorrhagic fever. 

WHO Global. 

GOARN 
(Global Outbreak Alert and 
Response Network) 

To enable WHO to keep close 
watch over evolving infectious 
diseases electronically. 

WHO Global. 

DVBID 
(Division of Vector-Borne 
Infectious Diseases) 

Conducts surveillance, field 
investigations, and laboratory 
studies of vector-borne viral 
agents and additionally defines 
disease aetiology, ecology and 
pathogenesis in order to 
develop methods and 
strategies for disease 
diagnosis, surveillance, 
prevention and control. 

CDC 
http://www.cdc.gov/ncidod/dvbi
d/misc/mission.htm 

USA 
 

ArboNet A national electronic 
surveillance system to assist 
states in tracking West Nile 
Virus and other mosquito-borne 
viruses. 

CDC 
http://www.medscape.com/view
article/447850 

USA 
Comprises 54 state and local 
health departments. 

HIV/AIDS Second Generation 
Surveillance SGS 

Combines HIV/AIDS case 
surveillance, HIV prevalence 
surveillance, sexually trans-
mitted infection surveillance 
and behavioural surveillance 
into a comprehensive data 
stream. 

CDC and CSTE 
 
Council of State and Territorial 
Epidemiologists recommended 
that all states and territories 
adopt SGS. 

States  and territories in the 
USA. 

Non Name-based HIV 
Surveillance 

Requires HIV surveillance by 
unique identifier (UI) patient 
code. 

State-based 
Recommended by CDC & 
CSTE. 

USA. 

Reactive Not really a surveillance 
system, but a reaction to an 
outbreak of an infectious 
disease. Mostly to an Ebola 
Virus outbreak. 

Not sponsored by any agency. Mostly endemic in Africa. 
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ABCs 
(Active Bacterial Core Surveil-
lance) 

Conducts laboratory and 
population-based active surveil-
lance and collects specimens 
and studies diseases caused 
by Streptococcus groups A & B, 
Neisseria meningitidis, Strepto-
coccus pneumoniae and 
Haemophilus influenza. 

Collaboration between CDC 
and several departments within 
the emerging infectious pro-
gram network and universities. 

USA. 

Sentinel Surveillance Systems 
 
NEC (NESSS) 
 
(National Epidemiology center / 
national epidemic sentinel 
surveilance system) 

Sentinel surveillance systems 
collect and analyse data by 
designated institutions selected 
for their geographical location, 
medical specialty, and ability to 
accurately diagnose and report 
high quality data. The National 
Epidemic Sentinel Surveillance 
System (NEC) is an excellent 
example. The NC (NESS) of 
the Department of Health is a 
network of hospital sentinel 
sites nationwide which are 
linked to the regional 
epidemiology and surveillance 
units (RESUs). The system 
utilises hospital admissions to 
monitor occurrence of diseases 
in order to provide rapid, timely, 
and accurate information, and 
early warning on disease 
outbreaks. Surveillance data 
from each RESU are sent to 
NC monthly for colation and 
merging. (NEC/NESSS, 
2004:1-4). 

Local Governments  
Departments of Health 
 
http://www.doh.gov.ph/NEC/NE
SSS_info.htm 

Global. 

GPHIN* 
 
(Global Public Health Informa-
tion Network) 

To monitor reports on 
communicable diseases and 
communicable disease 
syndromes on the internet. 
GPHIN’s powerful search 
engines actively crawl the world 
wide web. Searches are in 
English and French and will 
eventually expand to all official 
languages of the WHO. 

Health Canada 
WHO 
 
http://www.cdc.gov/ncidod/eid/v
ol4no3/heyman.htm 

Global. 

NaSH* 
 
(National Surveillance System 
for Healthcare Workers) 

To allow the CDC to monitor 
trends, detect emerging 
occupational hazards, and 
evaluate prevention policies for 
infectious disease exposure of 
health care workers. Includes 
health care worker 
demographics, baseline 
vaccinations, bloodborne 
pathogen exposure, and post-
exposure prophylaxis. Health 
care facilities voluntarily provide 
data. No other data available. 

CDC 
 
http://www.cdc.gov/ncidod/hip/S
URVEILL/nash.htm 

USA. 
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MNDSS** 
 
(National Notifiable Infectious 
Disease Surveillance System) 

This is a mechanis for the 
regular collection, compilation, 
and publication of reports of 
disease considered notifiable at 
the national level. 

Maintained by the Epidemiology 
Program Office-EPO of the 
CDC. 
 
http://www.cdc.gov/epo/dphsi/p
hs/htm 
 
http://www.cste.org/NNDSSHo
me2004.htm 
 
http://www.cste.org.NNDSSHO
ME.htm 

USA. 

Syndromic Surveillance Early warning system which 
uses health related data which 
precedes diagnosis and may 
indicate probability of an 
outbreak sufficient enough to 
elicit a public health response. 
This is a new wave surveillance 
system. Syndromic surveillance 
is an investigational approach 
where health department staff, 
assisted by automated data 
acquisition and generation of 
statistical signals, monitor 
disease indicators continually 
(real time) or at least daily 
signals (near real time) to 
detect outbreaks of disease 
earlier and more completely 
than might otherwise be 
possible with traditional public 
health methods. 

CDC 
 
http://www.cdc.gov/mmwr/previ
ew/mmwrhtm/rr5305a1.htm 
 
http://www.cdc.gov/epo/dphsi/s
yndromic.htm 
 

Global. 

International Disease Surveil-
lance 
 
(IDS [Sa] : 1) 

International disease surveil-
lance systems for public health 
protection of emerging infec-
tious diseases. 

WHO 
Pan American Organisation 
Communicable Disease (Cen-
tral and South America)  
Surveillance Centre (UK) 
CDC 
Canadian Health Network 
 
http://www.fas.org/promed/pro
mdwww/html 
 

Global. 

Tandem Sequential Surveil-
lance 

Uses sentinels as indicators of 
possible outbreaks. This is a 
new wave surveillance system. 
It is utilised for the detection of 
arboviruses. A key indicator is 
seroconversion in sentinel 
animals. Seroconversion 
requires time and may not 
occur sufficiently early enough 
to signal the introduction of a 
virus in advance of human 
infection. In this instance 
tandem sequential surveillance 
can be employed which uses 

State and local health 
departments 
 
http://www.nap.edu/books/0309
083273/mthl/80.html 
 
http://www.nap.edu/books/0309
083273/html/81,html 
 

USA 
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chicken sentinels. When 
chicken sentinels are positive 
for antibodies to arboviruses 
then mosquito surveillance is 
initiated. In some settings both 
arms of surveillance are carried 
out simultaneously throughout 
the season. 

Integrated Surveillance 
(WHO Integrated surveillance 
activities [Sa]:1) 

Uses coordination and synergy 
among surveillance activities. 
This is a new wave surveillance 
system. Initiatives are aimed at 
integrating both communicable 
and non-communicable 
diseases (NCDs) in order to 
strengthen country capacity 
building for communicable and 
NCD surveillance. 

Private contributors and WHO 
 
http://www.who.int/ncd_surveill
ance/activities/en 
 

Global. 

IDSR 
(Integrated Disease Surveil-
lance and Response 
(CDC / IDSR 2005:1-5; IDSR 
[Sa]:1-2) 

Integrated Disease Surveillance 
and Response (IDSR) is a 
strategy of the African Regional 
Office of the WHO (WHO/ 
AFRO) which is promoting an 
integrated approach to disease 
surveillance through nationally 
owned systems which are 
sustainable. IDSR utilises all 
surveillance activities in a 
country as a common public 
service which can carry out 
many functions using surveil-
lance activities that are well 
developed in one area that may 
act as a driving force for 
strengthening other 
surveillance activities offering 
possible synergies. 
 

WHO – AFRO 
CDC 
SARA (Support for Analysis 
and Rescue in Africa) (SARA 
[Sa]:1-2). 
 
http://Sara.aed.org/sara/pubs_li
st_usaid_1.htm 
 
http://www.who.int/csr/labepide
miology/projects/diseasesurv/e
n/print/html 
 
http://www.cdc.gov/epo/dih/idsa
frica/html 
 

Africa 
India 
The Western Pacific Region 
Some European Region Coun-
tries 
South East Asia 
Eastern Mediterranean Regions 

CIPHS 
 
(Canadian Integrated Public 
Health Surveillance (CIPHS 
[Sa]:1) 

CIPHS provides integrated 
business systems, which allow 
for the capture, integration and 
forwarding of data as a by-
product of frontline workers 
doing their normal work. 
Instead of using stand alone 
systems, ublic health workers 
will now have an integrated 
system. They can use the same 
data for the same cases without 
having to re-enter it into 
multiple systems. All CIPHS 
tools are built to a single data 
model. 

Canadian Government 
 
http://www.phac-spc.gc.ca/csc-
ccs/siphs_e.html 
 

Canada. 

GEIS 
 
(Global Emerging Infections 
System (GEIS [2004]:1-2)) 

The mission of AFRIMS is to 
support the GES program by 
enhancing the infectious 
disease surveillance and 
response component of the 

Department of Defence 
 
AFRIMS (Armed Forces 
Research Institute of Medical 
Sciences) 

Asia. 
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international public health 
infrastructure in Asia. The 
strategic goals of GEIS include: 
 
Surveillance and detection of 
emerging infectious diseases 
 
Response and readiness 
 
Systems research, 
development and integration 
 
Co-operation, public health 
capacity building and training. 

 
http://www.afrims.org/geis.html 
 

ICS 
 
(The International Circumpolar 
Surveillance System for Infec-
tious Diseases) 

A network of hospital and public 
health laboratories established 
throughout the Arctic which 
would allow for the collection 
and sharing of uniform 
laboratory and epidemiologic 
data between Arctic countries 
that will describe the 
prevalence of infectious 
diseases of concern to Arctic 
residents and assist in the 
formulation of prevention and 
control strategies. Serves as an 
early warning system of 
emerging threats. Infectious 
diseases of concern include: 
Streptococcus pneumoniae, 
Haemophilus Influenzae, 
Neisseria mening-itides, Group 
A streptococcus and Group B 
streptococcus. 

The Arctic Council Sustainable 
Development Working Group 
Project. 
The CDC’s arctic investigations 
program co-ordinates the 
project. 
 
http://www.arctic-
council.org/files/infopage/216/1
9.icsinfectiousdiseasesreport20
03.PDF 

Participating countries include: 
United States of America 
Canada 
Greenland 
Denmark 
Iceland 
Norway 
Sweden 
Finland 
The Russian Federation. 

Ministries of Health  
Republic of  Korea. 

Not a specific surveillance 
system but the Ministries of 
Health do sponsor specific 
surveillance systems like the 
Asean Disease Surveillance 
Net including Asean + 3 
countries including surveillance 
systems in the countries listed. 
The Ministry of Republic Health 
supports AIDS surveillance in 
the Republic of Korea, Gambia 
and Laos. Additionally the 
Ministries of Health support 
SARS surveillance in China 
and South Africa. 

Various countries do have the 
support of the Ministries of 
Health (Republic of Korea) 
when it comes to surveillance 
systems. 

South Africa 
Zaire 
Sudan 
Ivory Coast 
Gabon 
Uganda 
Democratic Republic of the 
Congo 
United Kingdom 
Mexico 
Canada 
Asean countries. 

State and Local Health 
Authorities / Departments / 
Units 

Support surveillance systems at 
the state and local levels. Only 
geographic areas cited in this 
thesis are listed. The instituto 
Superiore di Sanita (ISS) is a 
perfect example of Italian 
Government support for their 
public health surveillance 

State and Local Governments USA 
Italy 
Philippines. 
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system. 
National HIV/AIDS/STI Plan 
(2002-2005) 
 (YouandAIDS 2005:1-5 
LaoNational HIV/AIDS/STI 
Plan, 2004:1-27) 

This plan was developed by the 
National Committee for the 
Control of AIDS (NCCA) 
because although HIV/AIDS 
prevalence in Laos is low, there 
are a number of risk factors that 
could lead to a rapid increase in 
HIV transmission. These risk 
factors include: shared borders 
with five countries with high HIV 
prevalence; changing drug use 
patterns; an opening up of 
previously remote parts of the 
country; high incidence of 
poverty; increased internal and 
external migration. 
Five programme priority issues 
are: Surveillance of HIV/STD 
and research; STD prevention 
and treatment; Prevention of 
HIV among service women; 
Prevention of HIV among 
mobile populations; Prevention 
of HIV among youth. 

Laos governmet  
UNAIDS 
 
http://www.unodc.un.or.th/drugs
andhiv/roject_findings/NDBA/L
CDC%20version_29_07_04.pdf 
 
http://www.youandaids.org/Asia
%20a%20Glance/Lao%20PDR/
index,asp 
 

Lao People’s Democratic Repu-
blic. 

Asean Disease Surveillance 
Net 
(BWC/MSP/2004/MX/WP.27, 
2004:1-5; Asean-Disease-
Surveillance Net, 2002:1-5( 

Established in 2002 by the 
United States Medical 
Research Unit Number 2 
(NAMRU-2) as an infectious 
disease surveillance network. 
Namru-2 is an United States 
Department of Defence 
Research Institution. The 
purpose of the Asean Disease 
Surveillance Net is to facilitate 
Asean regional co-operation to 
improve infectious disease 
outbreak detection and 
response capabilities. It has a 
secretariat in the Indonesian 
Ministry of Health. Data is 
collected from ten Asean 
countries plus China, Japan 
and Korea. 

The Ministry of Health, 
Republic of Indonesia 
 
The WHO 
 
US NAMRU-2 
 
SEARO (South East Asean 
Regional Office) 
 
WPRO (Western Pacific 
Regional Office) 
 
http://www.opbu.org/new 
process/mx2004/bwc msp.2004 
mx wp27 E.pdf 
 
http:/www/asean-disease-
surveillance.net/ASNHistory.as
p 
 

Asean countires 
Vietnam 
Brunei 
Darussalam#Cambodia 
Indonesia 
Laos 
Malaysia 
Philippines 
Singapore 
Thailand 
 
Asea + 3 
 
China  
Japan  
Korea. 

EWRS 
(European Union Early Warning 
and Response System) 

This sytem allows for 
immediate information on 
events that could indicate a 
European Union health threat. 
EWRS is supported by EUPHIN 
(The European Union Public 
Health Information Network). 

The European Union 
 
http://www.europa.eu.int/idabe/
en/documents/2259/580 
 

European Union member 
countries. 

ISS 
 
(The Instituto Superiore di 
Sanita) 
 

The Instituto Superiore di 
Sanita is the Italian Public 
Health Research Centre 
appointed to the Ministry of 
Health to improve the quality of 

Italian Government 
 
http://www.iss.it 
 
http://stratfeed.cra.wallonie.be/

Italy. 
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The Italian National Institute of 
Health (ISS [Sa[:1). 

the welfare states. The 
laboratory of Veterinary 
Medicine is charged with the 
risk assessment of zoonotic 
agents transmissible directly or 
via foods of animal origin, to 
humans. Laboratories are fully 
equipped. 

Public Web Ste/ Participants 
consortium/consortium.dfm?id/i
nstitution=5&id unit=6&id 
participant-0 

*(HSTAT 2005:1-5)    
**(NNDSS Assessment 2004:1; NNDSS Assessment 2001:1-2 ; CDC l NCID 2004:5) 
***(Nelson  2005) 
 
 
Table 4.33 provides information on the eight emerging infectious diseases researched in 

this thesis. The information provided includes diseases caused by the EID, case fatality 

rates, distribution of disease, reservoir and EID classification.  

 
 
Table 4.33  Comparison of emerging infectious diseases that have been researched  in this thesis 

Emerging 
Infectious 

Disease (EID) 

Disease Caused 
by EID 

Case Fatality Rate 
(CFR %) 

Distribution of 
disease 

Reservoir EID Classification 

HIV (Human Immu-
nodeficiency Virus) 

AIDS (Acquired Im-
munodeficiency 
Virus) 

As of year end 2003 
 
61,3% 

Pandemic Cynomolgus 
Monkeys (Macaca 
fascicularis) 

Zoonotic 

Monkeypox Virus Monkeypox 2001 – 16% 
2003 – 0% 

Endemic 
 
Equateur, 
Administrative 
Region, Democratic 
Republic of Congo 
 
Outbreak in the 
Western hemisphe-
re 

Gambian rats Zoonotic 

SARS-CoV Cirona-
virus 

SARS (Severe 
Acute Respiratory 
Syndrome) 

From 1 November 
2005 to 7 August 
2003 – 11% 

Epidemic Masked Palm Civet 
Cats 

Zoonotic 

Ebola Virus Ebola Haemorrha-
gic Fever 

From 1976 to May 
2004 
 
69,5% 

Endemic but also 
outbreaks in Italy, 
England, and USA. 
 
Outbreaks caused 
by imported 
monkeys. 

Unknown. 
 
Possible reservoirs 
include non-human 
primates, bats, 
plants, birds, 
insects and soil 

Probable zoonotic 

Nipah Virus Viral Encephalitis 1999 - 48% 
 
March 2004 – 77% 

Endemic: 
Malaysia 
Bangladesh 

Fruit bats Zoonotic 

Dengue Virus Dengue Fever (DF) From 1995 to 2000 Epidemic Invertebrate Vector Zoonotic 
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And Dengue 
Haemorrhagic 
Fever (DHF) 

 
0,44% 

 
Tropical Asia 
Eastern and Wes-
tern Africa 
Polynisia and 
Micronesia 
The Caribbean 
Central America 
Much of South 
America 
Australia 
Western Pacific 
Region  
(These statistics 
reported in this 
thesis) 

 
Mosquitoes: 
 
Aedes aegypti 
 
Aedes albopictus 
 
Aedes Niveus 

West Nile Virus Meningo-
encephalitis 

2003 – 2% Epidemic 
 
USA 
 
(Statistics reported 
in this thesis) 

Invertebrate Vector 
 
Genus 
Culix Mosquitoes 

Anthroponotic 

Group B Strepto-
coccus 

Early onset septi-
caemia, pneumonia 
and meningitis 
 
Delayed onset cha-
racterised by 
menin-gitis 

2002 – 10% Epidemic 
 
Active bacterial 
core surveillance 
areas  
(Statistics reported 
in this thesis) 

Human female Anthroponotic 

 
 
 
 
 
4.2.2 ANSWERS TO  RESEARCH QUESTIONS: 
 
 
The following questions were used as benchmarks during this research. These questions 

were developed as a direct result of scientific curiosity that sparked interest in the field of 

emerging infectious diseases  and led directly to this research.  

 
 
 
 

 Are zoonosis and anthroponosis more prevalent in the human population because  
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active surveillance is lacking? 

 

This research focused more specifically on the number of surveillance systems in place and 

on active surveillance.  Data analysis utilised the number of surveillances in place and not 

specific types of surveillance systems. Prevalence refers to the current number of people 

suffering from an illness in a given year.  Many variables are involved in gauging zoonosis 

and anthroponosis in the human population: 

 

•  the action of patients in keeping on a drug regime 

 

•  the age of the patients 

 

•  comorbidity factors 

 

•  climatic changes in the environment  

 

•  the patients’ current health status and immunogenicity. 

 

 



 193

The South Asian population is at greater risk of developing infectious diseases and dying 

from them than people in industrialised countries. Lack of public health and surveillance 

ystems delay the progress in infectious disease control in South Asia (Zaida et al 004:811-

15).  It is worse for Sub-Saharan Africa, with the highest number of HIV/AIDS cases in the 

world (World HIV 2003:1). Based on the research findings, the number of surveillance 

systems does have a direct effect in reducing case fatality rates, prevalence rates and 

incidence rates. The direct result of this study led to the conclusion that the number of 

surveillance systems in place has a direct relationship to the reduction in case fatality rates 

of emerging infectious diseases.  In conclusion, zoonoses and anthroponosis are more 

prevalent in a population when the number of surveillance systems are inadequate to cope 

with the emerging infectious disease, indicated by an increased or elevated case fatality 

rate. Since active surveillance is more effective against emerging infectious diseases than 

passive or sentinel surveillance systems, it may be more effective to have several active 

systems in place than several passive systems(Lilienfeld and Stolley 1994:104-105).   

 
 
 

 Is thwarting a disease at pre-emergence or at outbreak a possibility? 
 

If there were any possibility of this, surveillance would need to be epizootic, meaning of the 

animal population. The potential for Simian Foamy Virus (SFV) to cross species from non- 

human primates to humans is currently under research investigation (Wolfe et al 2004:932-
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937). Eating less bushmeat may reduce SFV seroconversion. Some non-human primates 

have both SFV and Simian Immunodeficiency Virus (SIV) creating a greater possibility of 

cross species transmission to humans.   

 

Nipah Virus was responsible for 229 cases of febrile encephalitis, of which 111 (48%) were 

fatal. The dominant similarity of the cases was that they were mostly men who worked with 

pigs, in which there was a concurrent outbreak of disease causing illness and death. This 

was a new virus similar to but not identical to Hendra. Fruit bats were the suspected 

intermediate hosts. The culling of one million pigs ended the epidemic in 1999 (Meng 2003; 

Disease Archive 2003b:1; Lashley and Durham 2002:374-375,414). Recently in March 

2004 there was an outbreak of confirmed cases of Nipah in Bangladesh. This 

recrudescence is still unexplained (Disease Archive 2003b:1; Meng 2003; Lashley and 

Durham 2002:374-375; WHO/CSR 2004:1).  Monkeypox was also stopped in the western 

hemisphere in 2004 through a quick response to control the outbreak once the etiologic 

agent was known (Meyer et al 2002:2919 ; CDC/OC 2003:1; Human Monkeypox 1997:1). 

To date there has been no research found that specifically states that an EID was 

prevented from outbreak at the pre-emergent stage. 

 
It takes an outbreak of disease to initiate a response.   
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 Is there a statistical significance between the types of surveillance and the EID's? 
 
 
This research tested for statistical differences between the number of different types of 

surveillance systems in place and their case fatality rates.  In their book ‘Foundations of 

Epidemiology‘, Lilienfeld and Stolley (1994) have specifically stated that an active 

surveillance system is the most effective system when compared to other types of systems 

(Lilienfeld and Stolley 1994:104-105).   

 
 

 
 Does the type of surveillance have any effect on disease incidence, disease prevalence, 

and/or case fatality rates? 

 
 
This research tested for the statistical significance between the number of surveillance 

systems and case fatality rates for specific EIDs.  Dr. Heymann from WHO, in an e-mail 

correspondence,  agrees with the statement that active surveillance can have an effect on 

case fatality rates (Heymann 2004a).  Since active surveillance is the most effective 

surveillance system (Lilienfeld and Stolley 1994:104-105), it should have a greater effect on 

decreasing disease incidence, disease prevalence and/or case fatality rates than a passive 

system or sentinel surveillance system.  

 
 
It is hoped that the research questions were answered satisfactorily. The answers were 
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in direct response to the research findings. All the answers to the research questions are 

based on documented evidence and data which is found within this thesis.  

 
 
 
 
4.3 ANALYSIS OF DATA 

Data has been analyzed using one-way analysis of variance.  The F ratio is interpreted for 

critical values of α = .05 and α = .01. The Greek letter α, pronounced “alpha”, is used to 

denote the level of significance, which is the probability with which one is willing to risk a 

type I error (Brase and Brase 1995: 533). A type I error is defined as the mistake of 

rejecting the null hypothesis when it is true (Triola 2001:812). 

 

Four diseases, organised by country, were analysed by number of surveillance systems 

and the case fatality rates:  AIDS, SARS, Ebola, and Group B Streptococcus (GBS). GBS 

is anthroponotic, while the other diseases are zoonotic. The case fatality rates were treated 

as dependent variables, while the number of surveillance systems was treated as an 

independent variable. 

 

The F ratio is used to test the Ho (null hypothesis).  If α = .05, the H0 (null hypothesis) is 

rejected in favour of the H1 (alternative hypothesis) and the conclusion is that the two 

variables do indeed differ significantly. 
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4.3.1 Some Definitions Relating to Statistical Terms 

Some definitions of statistical terms are important to better understand the analysis of data 

(Welkowitz et al 1991: 351-357). 

 

4.3.1.1 SS = Sum of Squares 

SS is defined as the sum of the squared deviations of observations from the mean. The 

(SSB) and (SSW) are each divided by the appropriate degrees of freedom. The values thus 

obtained are called mean squares (MS) and are estimates of the population variance. 

 

4.3.1.2 MS = Mean Squares  

In analysis of variance, MS is an estimate of the population variance that is obtained by 

dividing a sum of squares by its associated degrees of freedom. 

 

4.3.1.3 df = Degrees of Freedom 

This is defined as the number of quantities that are free to vary when one estimates the 

value of a parameter from a statistic. 

 

4.3.1.4 F = F test or F ratio or F distribution 

The F ratio is the statistical model used to test hypotheses when the analysis involves the 
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comparison of variance estimates. 

 

4.3.1.5 Mean  

The mean is a measure of the central tendency of a set of scores, obtained by summing all 

scores and dividing by the number of scores. 

 

4.3.1.6 Central Tendency 

This is the general location of a set of scores. 

 

4.3.1.7 Criterion of significance  

This is a numerical value or decision rule that specifies when the null hypothesis is to be 

rejected. 

 

4.3.1.8 Within-group (or “error”) variance estimate 

This estimate is based on how different each of the scores in a given sample (or group) 

is from other scores in the same group. 

 

4.3.1.9 Between-group variance estimate 

This estimate is based on how different the means of the various samples (or groups) 
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are from one another. 

 

 

 

4.4  Discussion of Statistical Analysis 

The F ratio is calculated by dividing the Mean Square of between-group variance estimate 

(MSB) by the Mean Square of within-group (or “error”) variance estimate (MSW).  While the 

shape of an F distribution depends on (dfB) and (dfW), all F distributions are positively 

skewed (Welkowitz et al 1991: 256-257). The expected or mean value of any F distribution 

is 1, so no value of 1 or less can be significant. If the computed value of F is < 1.0, the null 

hypothesis (H0) is retained. 

 

Since all values of F for: AIDS, SARS, Ebola and GBS are ≥ 1 and significant, and larger 

than the critical value α = .05 obtained from table F, one rejects the null hypothesis (H0) in 

favour of the alternative hypothesis (H1). It is generally felt that the .05 criterion of 

significance is sufficiently conservative in terms of avoiding a Type I error. 

  

Although a .01 criterion of significance would reduce the chances of a Type II error, 

which is defined as retaining a null hypothesis that is actually false, it is usually regarded as 
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too likely to lead to a Type I error to be acceptable (Welkowitz et al 1991: 256-259). 

 

Using the degrees of freedom both within-groups and between-groups, a specific 

mathematical table F, found in most statistical texts, is used to calculate the critical values 

of F for α = .05 and α = .01. The smaller of the two values is the .05 criterion of 

significance, the larger is the .01 criterion of significance. Table 4.34 shows AIDS statistical 

results of the one-way analysis of variance and F ratio. The degrees of freedom (df) are 

given for between-groups (1) and within-groups (18). These figures are used to calculate 

the critical values for 1df(B) and 18df(W), which are 4.41 at α = .05 criterion of significance 

and 8.28 at α = .01 criterion of significance respectively. Additionally, Table 4.34 gives the F 

ratio, which is 5.787276124.   

 

Table 4.34  AIDS statistical results of the one-way analysis of variance and the F ratio 

Source of Variation SS df MS F 

Between groups 3160.20 1 3160.20 5.787276124 

Within groups error 9829.01 18 546.06  

 

 

Critical values for 1dfB and 18dfw are 4.41 critical value at α =. 05 criterion of significance 

and 8.28 critical value at α  = .01 criterion of significance. Since the obtained F ratio of 

5.787276124 is greater than the critical value 4.41 using α = .05 criterion of significance, 
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one rejects H0 in favour of H1.  

 

Table 4.35 shows AIDS data by year, country, number of different types of surveillance 

systems and case fatality rates. This table ties in with table 4.36, which specifically shows 

the different types of surveillance systems. The number of surveillance systems ties in with 

the different types of surveillance systems.  

 

Table 4.35  AIDS data by year, country, number of different types of surveillance systems and case 
fatality rates 

Year Country Disease Country 

Number 

Number of 
Surveillance 

Systems 

CFR % 

2000 USA AIDS 1 7 37 

2001 Gambia AIDS 2 3 48 

2002 UK AIDS 3 3 6.1 

2001 S. Africa AIDS 4 3 7 

1997 Korea AIDS 5 4 80.7 

1998 Laos AIDS 6 5 87.5 

2001 Argenti AIDS 7 3 1.3 

2001 Peru AIDS 8 3 7.4 

2001 Brazil AIDS 9 3 1.4 

2001 Haiti AIDS 10 3 12 

(Table 21 2000:1; United Kingdom 2003:1; UNES 2001:1 
CAP 1999:76-79; PAHO 2001:1-33; HIV & AIDS in Latin America and the Caribbean 2003:1; 
HIV & AIDS in Africa 2004:1-4; The Body: UNAIDS 2001:1; Kaisernetwork 2003:1) 
NOTE: Argenti = Argentina 
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Table 4.36 shows the number of different types of AIDS surveillance systems for different 

countries. This table ties in with Table 4.37, which provides the number of surveillance 

systems by country. 

 

 Table 4.36  Number of different types of AIDS surveillance systems for different countries 
USA 

 
NNDSS 

Second Generation 
Surveillance 

IDPA 
Promed 
GOARN 

Local Health Authorities 
(Health Dept.) 

UK 
 

European Union 
Early Warning 

System 
Promed 
GOARN 

REPUBLIC OF KOREA 
 

Ministry of Republic 
Health 

GOARN 
Promed 

GEIS 
 

ARGENTINA 
 

Sentinel 
Surveillance 

Promed 
GOARN 

BRAZIL 
 

Sentinel 
Surveillance 

Promed 
GOARN 

GAMBIA 

Ministry of Health 
Promed 
GOARN 

SOUTH AFRICA 
 

Promed 
GOARN 

Ministry of Health 

LAOS 
 

Promed 
GOARN 

GEIS 
Ministry of Health 

National HIV/AIDS/STI 
Plan (1997-2001) 

PERU 
 

Sentinel 
Surveillance 

Promed 
GOARN 

HAITI 
 

Sentinel 
Surveillance 

Promed 
GOARN 

 

 

Table 4.37 shows SARS statistical results of the one-way analysis of variance and F ratio. 

The degrees of freedom (df) are given for between-groups (1) and within-groups (18). 

These figures are used to calculate the critical values for 1df(B) and 18df(W), which are 4.41 

at α = .05 criterion of significance and 8.28 at α = .01 criterion of significance respectively. 

Additionally, table 4.37 gives the F ratio, which is 5.249083982. 
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  Table 4.37  SARS statistical results of the one-way analysis of variance and the F ratio 
Source of Variation SS df MS F 

Between-groups 2163.20 1 2163.20 5.249083982 

Within-groups 7417.90 18 412.11  

 

Critical values for 1dfB and 18dfw are 4.41 critical value at α= .05 criterion of significance

 and 8.28 critical value at α = .01 criterion of significance. Since the obtained value of 

the F ratio is 5.249083982, which is greater than the critical value of 4.41, one rejects H0 in 

favour of H1. 

 

Table 4.38 shows SARS data by country, number of surveillance systems and case fatality 

rates for the period beginning with the start of the SARS epidemic until the end of the 

epidemic, 1 November 2002 – 7 August 2003. This table ties in with Table 4.39, which 

specifically shows the different types of surveillance systems by country. 

 

Table 4.38  SARS data by country, number of different types of surveillance systems and case fatality 
rates  (1 November 2002 – 7 August 2003) 

Country Disease Country 

Number 

Number  of 
Surveillance 

Systems 

CFR% 

Canada SARS 1 3 17 

China SARS 2 5 7 

Taiwan SARS 3 3 27 

Singapore SARS 4 3 14 
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Thailand SARS 5 4 22 

USA SARS 6 6 0 

Vietnam SARS 7 5 8 

France SARS 8 3 14 

South Africa SARS 9 4 100 

Malaysia SARS 10 5 40 

 
 

 
Table 4.39 shows the number of different types of SARS surveillance systems for different 

countries. This Table ties in with Table 4.38, which specifically shows the number of 

surveillance systems by country. 

 
Table 4.39    Number of different types of SARS surveillance systems for different countries 

 

 

 

Table 4.40 shows Ebola statistical results of the one-way analysis of variance and F ratio. 

The degrees of freedom (df) are given for between-groups (1) and within-groups (20). 

CANADA 
 

CIPHS 
Promed 
GOARN 

 

TAIWAN 
 

Promed 
GOARN 

GEIS 
 

THAILAND 
 

Asean Disease 
Surveillance 

GEIS 
Promed 
GOARN 

VIETNAM 
 
Promed 
GOARN 
Asean Disease 
Surveillance 
IDSR 
GEIS 

SOUTH AFRICA 
 
IDSR 
Promed 
GOARN 
Ministry of Health 

CHINA 

Reactive 
Promed 
GOARN 

GEIS 
Chinese Ministry of 

Health 

SINGAPORE 
 

GEIS 
Promed 
GOARN 

 

USA 
       IDPA 

NNDSS 
Promed 
GOARN 

Local Health Depts. 
State Health Depts. 

 

FRANCE 
 
European Union Early 
Warning System 
Promed 
GOARN 

MALAYSIA 
 
Asean Disease 
Surveillance 
Promed 
GOARN 
IDSR 
GEIS 
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These figures are used to calculate the critical values for 1df(B) and 20 df(W) which are 4.35 

at α = .05 criterion of significance and 8.10 at α = .01 criterion of significance respectively. 

Additionally, table 4.40 gives the F ratio, which is 6.354258103. 

 
 
 
  Table 4.40  Ebola statistical results of the one-way analysis of variance and F ratio 

Source of Variation SS Df MS F 

Between-groups 4,339.72 1 4,339.72 6.354258103 

Within-groups error 13659.25 20 682.96  

 

Critical values for 1 dfB and 18 dfw are 4.35 critical value at α =.05 criterion of significance 

and 8.10 critical value at α = .01 criterion of significance. Since the obtained F ratio of 

6.354258103 is greater than the critical value of 4.35, using α = .05 criterion of significance, 

one rejects H0 in favour of H1. 

 

Table 4.41 shows Ebola data by country, sub-type, number of surveillance systems and 

case fatality rates. This table gives Ebola sub-types, which include: 

  
 Ebola-Zaire 

 
 Ebola-Sudan 

 
 Ebola-Reston 

 
 Ebola-Ivory Coast 
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Table 4.41 also ties in with Table 4.42, which specifically shows the various types of Ebola 

surveillance systems by country, while Table 4.41 gives the specific number of number of 

surveillance systems by country and sub-type.  

 

Table 4.41  Ebola data by country, sub-type, number of surveillance systems and case fatality rates 
Year and Country Disease with Sub-types Country Number of Surveillance 

Systems 
CFR% 

1996 Zaire EBO-Z 1 2 88 
1976 England EBO-S 2 1 0 
1979 Sudan EO-S 3 2 65 
1989 USA EBO-R 4 3 0 
1992 Italy EBO-R 5 3 0 
1994 Gabon EBO-Z 6 2 48 
1994 Cote d’Ivoire EBO-Cl 7 2 0 
1996 Philippines EBO-R 8 2 0 
1996 South Africa EBO-Z 9 2 0 
2000 Uganda EO-S 10 5 53 
2003 DRC EBO-Z 11 4 83 
EBOLA Subtypes 
EBO-Z – EBOLA-Zaire 
EBO-S – EBOLA-Sudan 
EBO-R – EBOLA-Reston 
EBO-CI – EBOLA-Ivory Coast 
 
 
 
 
 
 
Table 4.42 shows the number of Ebola surveillance systems by country. This table ties in 

with table 4.41 which the specific number of surveillance systems by country and sub-type.  
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Table 4.42  Ebola surveillance systems by country  

ZAIRE 
 

Reactive 
Ministry of Health 

SUDAN 
 

Ministry of Health 
Reactive 

ITALY 
 

Local Health Units 
Regional Health Units 

National Institute of 
Health 

IVORY COAST 
 

Reactive 
Ministry of Health 

SOUTH AFRICA 
 

Reactive 
Ministry of Health 

ENGLAND 
 

International 
Surveillance 

 

USA 
 

Local Department of 
Health 

State Department of 
Health 

NNDSS 

GABON 
 

Reactive 
Ministry of Health 

PHILIPPINES 
 

Philippine Dept of 
Health 

National Epidemic 
Sentinel Surveillance 

System 

UGANDA 
 

Reinforced Active 
Surveillance 

Ministry of Health 
Promed 
Reactive 
GOARN 

 
DRC 

Reactive 
Ministry of Health 

Promed 
GOARN 

    

 
 
 
 
Table 4.43 shows Group B Streptococcus statistical results of the one-way analysis of 

variance and F ratio. The degrees of freedom (df) are given for between-groups (1) and 

within-groups error (18). These figures are used to calculate the critical values for   

1df(B) and 18df(W), which are 4.41 at α = .05 criterion of significance and 8.25 at  α = ,01 

criterion of significance respectively.  Additionally, Table 4.43 also gives the results of the F 

ratio, which is 14.58409229.  
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Table 4.43  Group B Streptococcus statistical results of the one-way analysis of variance and F ratio  

Source of Variation SS df MS F 

Between-groups 1681.40 1 1681.40 14.58409229 

Within-groups error 2075.18 8 115.29  

 

 

Critical values for 1 dfB and 18 dfw are 4.41 critical value at α = .05 criterion of significance 

and 8.28 critical value at α =.01 criterion of significance. Since the obtained F ratio of 

14.58409229 is greater than critical value of 4.41, using α =.05 criterion of significance, one 

rejects H0 in favour of H1.   

 

Table 4.44 gives GBS data by year, country, number of surveillance systems and case 

fatality rates. This table ties in with Table 4.45, which specifically lists the different GBS 

surveillance systems by country.     

  

Table 4. 44  Group B Streptococcus (GBS) data by year, country, number of different types of surveillance 
systems and case fatality rates 

Year Country Disease Number of   
Surveillance 

Systems 

CFR% 

2002 USA GBS 4 10 

2001 Finland GBS 1 0 

2001 Norway GBS 1 0 
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2001 Iceland GBS 1 0 

10/98-3/99 Argentina GBS 1 13.5 

1992 Canada GBS 1 16.2 

2001 UK GBS 1 10.3 

1999 Brazil GBS 0 40 

1/01-9/02 Czech Republic GBS 0 0.7 

Early 1990s Mexico GBS 1 38.5 

 
 
 
 
Table 4.45 shows GBS surveillance systems by country, which ties in with Table 4.44, 

which shows the number of surveillance systems by country.  

 

Table 4.45  Group B Streptococcus surveillance systems by country  
USA 

 
ABCs 
IDPA 

Local Health Authorities 
State Health Depts. 

NORWAY 
 

ICS 

ARGENTINA 
 

Sentinel Surveillance 
 
 

UK 
 

Ministry of Health 

CZECH REPUBLIC 
 

0 

FINLAND 
 

ICS 

ICELAND 
 

ICS 

CANADA 
 

Ministry of Health 

BRAZIL 
 

0 

MEXICO 
 

Ministry of Health 

 
 

Notes: 
 
Argentina – Based on a six-month multi-center study on invasive infections due to Group B 

Strep in Argentina. 

 

Neither Brazil nor the Czech Republic did any GBS surveillance during the time period 
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referenced in this study. 

 

Data for Brazil are based on a survey of the incidence of neonatal sepsis by Group B 

Streptococcus during a decade in a Brazilian maternity hospital. 

 

International data on GBS are sparse and surveillance appears to be minimal, especially for 

case fatality rates.  

 

Using Excel Microsoft Office 2003, with its data analysis tools, correlations were performed 

specifically on Acquired Immunodeficiency Syndrome (AIDS) in the USA.  Incidence rates 

were treated as dependent variables, while the number of surveillance systems was treated 

as an independent variable. Using specific years in addition to 1983-1990 incidence rates 

and 1991-1995 incidence rates, correlation studies were completed. The results of the 

analyses are as follows: 

 

Table 4.46 shows AIDS incidence rate analysis. This table was used for correlation studies. 

Incidence rates were treated as dependent variables while the number of  surveillance 

systems was treated as an independent variable. A negative correlation was observed. 
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Table 4.46  AIDS incidence rate analysis 
Year Incidence Rate Number of 

Surveillance Systems 
1983 - 1990 19.9 5 
1991 - 1995 28,1 5 
1996 22,9 6 
1997 18,2 7 
1998 15,1 7 
1999 13,5 7 
2000 8,5 7 
2001 14,6 7 
2002 15 7 

 

 

Table 4.47 gives the computerized results of the correlation, obtained by using Excel 

Microsoft Office 2003. Column1/Column2 gives the Pearson r value of -0.79673. This is 

the Pearson coefficient. The negative sign indicates a negative correlation.  

 

Table 4.47  Computerised results of incidence rate analysis correlation, using Excel Microsoft Office 2003  
 Column 1 Column 2 

Column 1 1  

Column 2 -0.79673 1 

(AIDS Incidence Rate [Sa]: 1-2) 

 

 

The result of the correlation: 

“There is a negative correlation between incidence rates and the number of surveillance 
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systems regardless of type.” 

 

Table 4.48 shows the various HIV/AIDS incidence rates by South African (SA) provinces. 

Total population data from 2002 was used in the calculation of the correlation.  

 

Table 4.48  HIV/AIDS incidence rates (July 2002) 
  Indicator Data View by [Ethnic] [Geographic (SA provinces) [International] [District] 
HIV Incidence rate 

[Definition] 
EC FS GP KZN LP MP NC NW 

2002 Adult men (18-
64) 

1.5 1.7 1.5 1.6 1.5 1.7 0.9 1.6 

2002 Adult women 
(18-64) 

3/2 2.9 2.4 2.5 2.6 2.9 2.0 2.6 

2002 Adults (18-64 3.4 3.4 2.9 3.3 3.1 3.5 2.0 3.2 
2002 Mother’s Milk (of 
infants) 

3.5 4.1 3.5 5.4 3.2 4.4 2.1 3.7 

2002 Perinatal (births) 5.5 6.5 5.6 8.3 5.2 6.9 3.4 5.9 
2002 Total Population  2.1 2.3 2.1 2.3 1.9 2.3 1.3 2.1 
EC: Eastern Cape FS: Free State  GP: Gauteng  KZN: KwaZulu-Natal 
LP: Limpopo  MP: Mpumalanga NC: Northern Cape NW: North West 
WC: Western Cape ZA: South Africa 
(Health Systems Trust 2004: 1-2) 
 
 
Table 4.49 shows HIV/AIDS prevalence rates for South African (SA) provinces. Total 

population prevalence rates were used in the calculation of the correlation. 

 
 
TABLE 4.49  HIV/AIDS prevalence rates (July 2002) in the Provinces of South Africa 

 Prevalence EC FS GT KZ LM MP NC NW 

Total  
Population  

11.3% 16.7% 16.0% 18.4% 11.0% 16.5% 7.9% 15.1% 

Adults (18-84) 20.5% 26.5% 23.8% 31.4% 20.9% 28.1% 12.9% 24.8% 
Adult Men (18-84) 19.0% 27.4% 25.6% 31.6% 20.2% 28.0% 12.4% 25.7% 
Adult Women (18-84) 21.9% 25.5% 21.9% 31.3% 21.5% 28.2% 13.4% 23.9% 
Childbearing age 
Women (15-49) 

23.8% 28.3% 25.0% 34.5% 22.7% 30.2% 14.8% 26.3% 

Youth (15-24) 12.5% 15.6% 13.0% 19.7% 12.1% 15.9% 6.7% 14.4% 
Male Youth (15-24) 4.9% 6.7% 5.9% 9.1% 5.3% 7.0% 2.7% 6.4% 
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Female Youth (15-24) 20.1% 24.1% 19.8 30.2% 19.4% 25.0% 10.6% 22.2% 
Antenatal clinics 26.5% 32.6% 32.6 38.7% 22.3% 33.1% 17.2% 27.7% 

(Dorrington et al 2002:1-35). 

 

Table 4.50 sets up the correlation of South African (SA) Provinces for 2002 HIV/AIDS 

incidence rates and prevalence rates. 

 

Table 4.50 Correlation of South African (SA) Provinces 2002 HIV/AIDS Incidence Rates and 
Prevalence Rates 

SA Province Incident Rates Prevention Rates 

EC 

FS 

GP 

KZN 

LP 

MP 

NC 

NW 

WC 

2.1 

2.3 

2.1 

2.3 

1.9 

2.3 

1.3 

2.1 

0.7 

23.6 

28.8 

31.6 

36.5 

15.6 

28.6 

15.1 

26.2 

12.4 

EC:  Eastern Cape  FS: Free State  GP: Gauteng  LP: Limpopo 
KZN: KwaZulu-Natal  MP: Mpumalanga NC: Northern Cape NW: North West 
WC: Western Cape  ZA: South Africa 

 

 

Table 4.51 provides the computerised statistical results of the correlation of HIV/AIDS 

incidence rates and prevalence rates of South African (SA) Provinces using excel Microsoft 

Office 2003. Column1/Column2 gives the Pearson r value of 0,82553. This is the Pearson 
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coefficient. The positive r value indicates a positive correlation. 

 

 

Table 4.51  Computerised results of the correlation of HIV/AIDS incidence rates and prevalence rates of 
South African Provinces using Excel Microsoft Office 2003 

 Column 1 Column 2 

Column 1 1  

Column 2 0.82553 1 

(Health Systems Trust 2004:1-2)   

 

The statistical result of this correlation is that there is a positive correlation between 

incidence rates and prevalence rates: 

 

 

 

4.5  SUMMARY 

The above referenced tables were used to supply the data for the mathematical 

computations necessary for the one-way Analysis of Variance. A one-way ANOVA was 

performed on four diseases: AIDS, SARS, Ebola virus, and Group B Streptococcus (GBS), 

an anthroponosis, using case fatality rates as dependent variables and the number of 

surveillance systems as an independent variable.  The F ratio was used to test the H0 (null 

hypothesis).  If α = .05 the null hypothesis is rejected.  The one-way ANOVA results were 
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as follows: 

 

 

4.5.1 AIDS 

F Ratio = 5.787276124 

Critical values are 4.41 at α = .05 criterion 

and 8.28 critical value at α = .01 

 

 

4.5.2 SARS 

F Ratio = 5.249083982  

Critical values 4.41 at α = .05 criterion 

and 8.28 critical value at α = .01 

 

 

4.5.3 EBOLA 

F Ratio = 6.354258103 

Critical values are 4.35 at α = .05 criterion  

and 8.10 at α = .01 
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4.5.4 GBS  

F Ratio = 14.58409229 

Critical values are 4.41 at α = .05 criterion  

and 8.28 at α = .01 

 

 

Using the computational tables for critical values of F (α = .05 and α = .01), F values were 

determined for each of the emerging infectious diseases by using the degrees of freedom 

calculated for each emerging infectious disease. That is, degrees of freedom for both 

within-groups and between-groups error. Values of F less than 1.0 would automatically 

indicate that H0 (null hypothesis) should be retained. Since all F values are greater than 

1.0, this indicates that the H0 (null hypothesis) be rejected in favor of the H1 (alternative 

hypothesis). Additionally, since the obtained F values are larger than the critical values (at 

α = .05) obtained from the table, the H0 (null hypothesis) is rejected in favour of the H1 

(alternative hypothesis):   

 

‘Active surveillance will have an effect on zoonoses and/or anthroponosis and will prevent 

or at least limit emergence’ 
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Correlations were also performed using incidence rates as dependent variables and 

the number of surveillance systems as an independent variable.  A negative 

correlation was observed.   

 

The correlation coefficient is symbolised by the letter r.  This coefficient is often referred to 

as the Pearson r in honor of Karl Pearson, a British mathematician, who did the early work 

on this measure starting with an idea of Francis Galton (1822-1911), a British 

anthropologist and meteorologist and cousin of Charles Darwin. The correlation coefficient 

has the following desirable characteristics: 

 

• a value of zero indicates no linear relationship between the two variables (that is, 

they are linearly uncorrelated). 

 

• the size of the numerical value of the coefficient indicates the strength of the 

relationship (large absolute values mean that the two variables are closely related). 

 

•  The sign of the coefficient indicates the direction of the relationship. 
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• The largest possible positive value is +1.00 and the largest possible negative value 

is -1.00. 

(Welkowitz et al 1982: 177).    

 

 

There is a negative correlation between AIDS incidence rates and the number of 

surveillance systems: r = -.797 N = 9 critical value = .666 (Level of significance for two 

tailed test at .05 criterion). Note that the sign of r is ignored when comparing the computed 

r to the tabled value of r (Welkowitz et al 1982:170-186, 237-256, 353). Since r is greater 

than the critical value, the null hypothesis (H0) is rejected in favour of the alternative 

hypothesis (H1) as mentioned above. 

 

Excel Microsoft Office 2003, with its data analysis tools, uses the Corel and Pearson 

worksheet functions, Cobolt, to calculate the correlation coefficient. Correlation studies 

were also performed on South African Provinces 2002 HIV incidence rates and prevalence 

rates (Health Systems Trust 2004:1-2). There is a positive correlation between HIV 

incidence rates and prevalence rates: r = .825 N = 9 critical value = .666 (Level of 

significance for two tailed test at .05 criterion). 
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‘As incidence rates decrease so do prevalence rates, and as incidence rates increase so 

do prevalence rates’  

 

If the absolute value of the computed r is smaller than the tabled value, retain H0; 

otherwise, reject H0. The critical value is determined from a table of critical values of the 

Pearson r, where df (degrees of freedom = N-2), is the number of freely varying quantities 

in the kind of repeated random sampling which produces sampling distributions.  Since r = 

.825 and is not smaller than the critical value of .666, the null hypothesis (H0) is rejected in 

favour of the alternative hypothesis (H1). Please refer to alternative hypothesis (H1) above. 

 

Having completed the statistical analysis, including the one-way ANOVA with the F ratio 

and correlations, there is sufficient evidence to reject H0 in favour of H1.  Additionally, there 

is a negative correlation between AIDS incidence rates and the number of surveillance 

systems, which indicates a relationship between these two variables. The negative 

correlation suggests that with a greater number of surveillance systems in place, the 

incidence rates probably will show a decrease; likewise, a decrease in the number of 

surveillance systems will show an increase in incidence rates. There is also a positive 

correlation between HIV incidence rates and prevalence rates.  

In hypothetico-deductive reasoning or hypothesis–driven science, the deductive refers to 
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the use of deductive logic to test hypotheses. In deduction, the reasoning flows from the 

general to the specific. From general premises, one extrapolates to the specific results one 

should expect if the premises are true. In the process of science, the deduction usually 

takes the form of predictions about what outcomes of experiments or observations one 

should expect if a particular hypothesis (premise) is correct. One then tests the hypothesis 

by performing the experiments to see whether or not the results are as predicted (Campbell 

and Reece 2001:17-18). The hypothesis has been tested and may be retained. Although 

specific types of surveillance systems were not tested, the number of surveillance systems 

was tested. Most countries had a number of different systems in place for each specific 

EID, namely passive, sentinel reactive and active surveillance systems. The number of 

surveillance systems was a significant factor in this research because the more surveillance 

systems in place, the greater the decrease in the number of case fatality rates. If the 

number of surveillance systems was a significant factor and active surveillance is more 

effective than passive or sentinel surveillance systems then it can be deduced that: 

 

‘Active surveillance will have an effect on zoonoses and/or anthroponosis in that it 

will prevent or at least limit emergence’ 

 

 

In this chapter the data obtained through in-depth research were presented and discussed. 
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 Mathematical computations were performed using the data to either reject the null 

hypothesis in favour of the alternative hypothesis or to retain the null hypothesis. It was 

statistically proven justified to reject the null hypothesis and retain the alternative 

hypothesis.  As a test for trustworthiness of this research, the literature review done for this 

study was incorporated into the data.  

 

The summary of findings, conclusions, implications and recommendations will be dealt 

with in Chapter 5. 


