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CHAPTER 3 

RESEARCH METHODOLOGY 

 
This research is a 

Quantitative observational study 
of previously captured 

textural and numeric data. 
 
 
 
 
 
 
 
3.1 INTRODUCTION 
 
This research is an empirical study of the number of different types of surveillance systems 

and the effects, if any, on case fatality rates. Additionally, it is a study of correlations 

between incidence rates and case fatality rates, and incidence rates and prevalence rates. 

This research is a nonexperimental design that is observational and quantitative. It is a 

study undertaken to determine if: 

 

  there are any statistically significant differences between the number of 

surveillance systems and case fatality rates 

 

  there were any statistically significant differences in correlationships between 
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incidence rates and the number of surveillance systems 

 

  there were any statistically significant differences in correlationships between 

incidence rates and prevalence rates. 

 

 The only data collected for this research were the data that had theoretical significance 

to the hypothesis. Utilisation of secondary data can have the effect of resulting in new and 

innovative findings. Quantitative data are characterised by their numerical values that are 

not simply labels. 

 

Two broad classes of quantitative data are recognised: 

 

 Discreted (MMU Research Design 2005:1). 

 

 Continuous (MMU Research Design 2005:1). 

 

  

The following definitions apply to the two broad classes of quantitative data: 
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 Discreted data have distinct integers (whole number) values like (1,2,3,4….)(MMU 

Research Design 2005:1).  

 

 Continuous data describe variables that are measured and can take any value 

within limits of the precision of the measuring apparatus. Thus one could measure 

the length of something using a ruler to the nearest millimetre (MMU Research 

Design 2005:1). 

 

 Quantitative data falls into four categories as developed by Stevens and published 

in 1946: 

o Nominal data 

 

o Ordinal data 

 

o Interval data 

 

o Ratio data 
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Note the terms scale, data, and variable are used interchangeably without changing the 

meaning of the terms defined. The following definitions apply to each type of data: 

 

 Nominal data - assigning responses to categories; categories have 

no mathematical significance (Corley [Sa]:1). The nominal level of 

measurement classifies data into mutually exclusive (nonoverlapping), 

exhaustive categories in which no order or ranking can be imposed on 

the data (Blumann 1995:8-10). Some examples of nominal-level 

data include zip codes, gender, and eye colour. 

  

 Ordinal scale (data) - values have an ordered relationship; intervals   

between values are not necessarily equal (Corley [Sa]:1). The ordinal 

level of measurement classifies data into categories that can be 

ranked; however, precise differences between the ranks do not exist 

(Blumann 1995:8-10). Some examples of ordinal-level data include 

letter grades (A, B, C, D, F), and judging (1st place, 2nd place). 

 

 Interval scale (data) - values have an additive relationship; equal 

differences between scores are treated as equal units (Corley [Sa]: 1). 

The interval level of measurement ranks data, and precise differences 
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between units of measure do exist; however, there is no meaningful 

zero (Blumann 1995:8-10). Some examples of interval-level data 

include temperature and IQ. 

 

 Ratio scale (data) – values have a multiplicative relationship; scale 

has a true zero (Corley [Sa]:1). The ratio level of measurement 

possesses all the characteristics of interval measurement, and there 

exists a true zero. In addition, true ratios exist between different units 

of measure (Blumann 1995:8-10). Some examples of ratio-level data 

include case fatality rates, prevalence rates, and incidence rates. 

 

Knowledge of the type of data one is working with is critical, since certain computations 

cannot be analysed correctly using the wrong type of data (GrapPad.com 2004:1). 

 

The type of data that has theoretical significance to this research is Ratio data. All the data 

used in this research is Ratio data. A ratio variable has a clear definition of 0.0. (Blumann 

1995: 8-10; Corley [Sa]:1). 

. 

When the variable equals 0.0, there is none of that variable. Variables like height, weight 
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enzyme activity, case fatality rates, numbers of surveillance systems, incidence rates, 

prevalence rates, incidence and prevalence are all ratio variables. A weight of 4 grams is 

twice the weight of 2 grams because weight is a ratio variable. A temperature of 100 

degrees centigrade is not twice as hot as 50 degrees centigrade because temperature is 

not a ratio variable. A pH of 3 is not twice as acidic as a pH of 6 because pH is not a ratio 

variable. A case fatality rate of 100% is twice that of a case fatality rate of 50% because 

case fatality rate is a ratio variable. 

 

Quantitative data is useful for objectively testing hypothesis…. (Corley 2005:1). The 

statistical tools utilised to analyse the data are: 

 

 One-way Analysis of Variance 

 F test 

 Correlations. 

One-way analysis of variance (ANOVA) is one statistical method used to analyse the data. 

It is considered one-way because there is only one independent variable with two or more 

groups in relationship to a dependent variable. The numbers of different types of 

surveillance systems were treated as independent variables while case fatality rates were 

treated as dependent variables. The English statistical pioneer Sir Ronald Fisher developed 



 160

Analysis of Variance.  It is a general method that compares differences among means and 

assesses whether the differences are larger than may be due to chance alone. The ANOVA 

allows one to test whether differences among groups are significant relative to random 

variation estimated by within-group means (Valiela 2001:50-55). The one-way ANOVA 

permits the null hypothesis to be tested. Additionally, analysis of variance was developed to 

help avoid Type I errors. A type I error is the mistake of rejecting the null hypothesis when 

it is actually true. The symbol α (alpha) is used to represent the probability of a type I error. 

One step in the standard procedure for testing a hypothesis involves the selection of the 

level α, which is the probability of a type I error. For type I errors with more serious 

consequences, smaller values of α are selected. The level of significance selected for this 

research is α=.05, which is a common choice for a significance level. An additional level of 

significance was also selected α=.01. Note that only one level of significance needs to 

be satisfied for controlling a type I error. 

 

There is also a Type II error which is the mistake of failing to reject the H0 (null hypothesis) 

when it is false. The β ( beta) symbol is used to represent the probability of a type II error. 

 

The usual practice in research is to select values of α and n (number of samples), so that 

the value of β is determined (Triola 2001:367-378).  A level of significance for β is not 
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selected for type II error. This research has taken into account controlling type I and type II 

errors by selection of a level of significance for α = .05. Another method of statistical data 

testing is factorial design or two-way analysis of variance, which is used to study the 

relationship of two or more independent variables called factors to a dependent variable, 

where each has two or more levels (Welkowitz et al 1991:270). Still another statistical 

technique for research evaluation is meta-analysis, which is a technique for encoding, 

analysing and summarising quantitative findings from research studies (Wilson 1999:1-13). 

Meta-analysis does not focus on statistical significance testing. It changes the direction and 

magnitude of the effects across studies. It is the effect size that makes meta-analysis 

possible as long as it meets the following criteria: 

 

 It is comparable across studies (generally requires standardisation) 

 

 It represents the magnitude and direction of the relationship 

 

 It is independent of sample size 

(Wilson 1999:1-13). 
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The F ratio will be used to determine statistical significance.  The decision of whether or not 

to reject the null hypothesis is determined by the relative size of the F ratio. The critical 

values for the level of significance used were α = .05 and α = .01. Larger values of the F 

ratio tend to discredit the H0 (null hypothesis) (Brase and Brase 1991:564). 

 

Correlations will be looked for between incidence rates and prevalence rates, and incidence 

rates and the number of different types of surveillance systems. Correlation is a measure of 

the degree to which two variables vary together (Valiela 2001:63).  

 

A correlation exists between two variables when one of them is related to the other in some 

way, meaning that there is a linear relationship between the two variables. As an example, 

the Doctrine of Signatures, championed by Swiss physician Paracelsus (1493-1541) and 

later into the 1600’s, held that the similarities in shape and markings of herbs were 

‘correlated’ to their medical usefulness (Valiela 2001:15). 

 

There are five types of possible correlations: 

 Negative correlation  

 

 Positive correlation 
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 Uncorrelated 

 

 Nonlinear correlations 

 Spurious correlations 

 (Triola 2001:506-507)  

 

 

The following definitions apply to correlations: 

• Negative correlations exist when there is an inverse linear relationship between 

the two variables. When one variable increases, the other variable decreases.  

 

• Positive correlations exist with a direct linear relationship: when one variable 

increases, the other variable also increases. There is linearity. 

 

• Uncorrelated means that the two variables are not related. 

 

• Nonlinear correlation means that a relationship may exist between two variables 

but there is no linearity. 
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• Spurious correlation means that a direct relationship may seem implausible, at 

least to the neutral observer, but nonetheless there is a relationship between two 

variables. One example of a spurious correlation is the increase in telephone poles 

in the United States of America during the early twentieth century, and the parallel 

decline in typhoid fever reports (Valiela 2001:16)  

(Triola 2001: 506-513; Welkowitz et al 1991:175-191). 

The Pearson correlation coefficient r, computed from sample data, measures the strength 

and direction of a relationship between two variables (Blumann 1995:383). The Pearson 

correlation coefficient r will be determined and tested at a level of significance for two-tailed 

test at α  = .05 and α = .01 (The tails in a distribution are the extreme regions bounded by 

critical values). One should reject H0 (null hypothesis) if the results of ANOVA are unusually 

deviant (high or low). This is called a “two-tailed” test of the null hypothesis using the .05 

criterion (level) of significance. At the 5% or .05 criterion of significance an observed 

probability of .05 or less is sufficiently unlikely. The value of α specifies the probability of 

making a Type I error (Triola 2001:373; Welkowitz et al 1982:129-132,170-186,237-

256,353). A Type I error occurs if one rejects the null hypothesis when it is true (Blumann 

1995:304). To reject or not reject the null hypothesis does not prove anything since the 

entire population was not used in this research. The decision then is made on the basis of 
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probabilities (Bluman 1995: 304). A large difference between the sample mean and the 

hypothesised mean indicates that the null hypothesis is probably not true. How large of a 

difference is necessary to reject the null hypothesis is based on the level of significance 

used. The level of significance is the maximum probability of committing a Type l error and 

is symbolised by the Greek letter alpha (α) (Blumann 1995:304). 

 
 
All mathematical calculations were done manually and verified correct using Excel 

Microsoft Office 2003 with its data analysis tools. 

 

 
Utilising the following statistical tables found in Welkowitz et al: 
 

 Critical values of F 
 

 Critical values of the Pearson r 
 
 
 
a decision was made to either reject the H0 (null hypothesis) in favour of the H1  (alternative 

hypothesis) or fail to reject the H0 (null hypothesis).  

 
 
Hypothesis to be tested:  
 
 
Active surveillance will have an effect on zoonoses and/or anthroponosis in that it 
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will prevent or at least limit emergence.  

 
 
 
 
3.2 MATERIALS AND METHODS EMPLOYED IN THIS STUDY 
 
 
This research is an empirical quantitative study, which consists of analysing previously 

gathered and captured textural and numeric data.  

 

Primary research data that is generated has potential utility beyond the original hypothetical 

design.  Secondary data analysis provides a cost effective means to test an hypothesis not 

previously tested because data gathering is an expensive process.  This may lead to new 

research questions and to developing a new knowledge base. 

 

 

3.2.1 TEXTUAL ANALYSIS 

The form of textual analysis used in this research is discourse analysis, defined as the 

analysis of language beyond the sentence.  Larger chunks of language are studied.  More 

specifically, surveillance systems are exposed as to their goals, objectives, purpose and 

aims.  The myriad number of surveillance systems adds to the complexity of this research.  

Country of origin, sponsoring organisations and government agencies are also cited. 
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Surveillance system information was gathered by this researcher via the Internet, and 

library research of scientific journals and books. The agencies predominantly researched 

include: the Center for Disease Control and Prevention (CDC), and the World Health 

Organization (WHO).   

 
 
 
 
3.2.2 NUMERICAL ANALYSIS 
 
Secondary data were primarily used as a source of numerics because: 

 it saved time, costs and resources 

 

 it gave the researcher the ability to study eight EIDs 

 

 it afforded an opportunity to examine data from different perspectives, 

which included a study undertaken to determine if there were any 

statistically significant differences between surveillance systems and 

case fatality rates and if there were any statistically significant 

differences in correlationships between incidence rates and the 

number of different types of surveillance systems. Additionally, it 

afforded an opportunity to test if there were any statistically significant 

differences in correlationships between incidence rates and 
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prevalence rates.    

 

 the data are timelier because research has already been completed 

and the data captured.   

 

 

Case fatality rates, incidence, incidence rates, prevalence and prevalence rates are the 

predominant numeric data collected and analysed.  Sources of data include Internet web 

sites, scientific journals, articles and books. 

 

Trustworthiness can be ensured because randomisation was used in data selection to 

reduce bias. Data was selected from reputable and reliable sources such as the Center for 

Disease Control and Prevention, the World Health Organization, medical journals, 

governmental Agencies, and e-mail correspondence with various scientists. Consistency 

was used throughout this research. 

 

 

Trustworthiness can be defined as the quality of data analysis (Lingard 2004:1). The 

project's worth is determined by its validity and reliability (Kuhn 2003:29).  Trustworthiness 

can be ensured because randomisation was used in data selection to reduce bias (Valiela 
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2001:84-85). Bias is defined as a property of a statistical sample that makes it 

unrepresentative of the whole population (Dictionary of Mathematics 1981:15). In a random 

sample members of the population were selected in such a way that each had an equal 

chance of being selected (Triola 2001:19).  Biased interpretation of the data through 

selectivity was avoided because random sampling was applied to data collection. Data was 

selected from reputable and reliable sources such as the Centers for Disease Control and 

Prevention, the World Health Organization, medical journals, governmental agencies, and 

scientists. Government or university–run sites are often good sources for scientifically 

sound health and medical information (doegenomes.org 2005:1-5). One criterion to 

evaluate a responsible web site in which to collect data is if it identified and described 

sponsoring organisations as well as provided contact information so that visitors could use 

this to ask questions, request additional information and send comments about site content 

(doegenomes.org2005:1-5). All web sites used met this criterion. Consistency can be 

defined in terms of dependability of findings and refers to whether the findings would be 

consistent if the inquiry were replicated with the same respondents or in a similar context 

(Kuhn 2003:30). Consistency was used throughout this research. The same methodology 

was used to search for data.  A neutral position was taken in data selection and no data 

was discarded because it did not fit with other data. The data used in this research has the 

following qualities: 
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 Consistency, meaning that any subset of observations from the original data should 

produce the same information. 

 

 Inclusiveness, meaning the data contains the information needed for this research. 

 

 Replicability, meaning any researcher should be able to reproduce the collection of 

the data with the same information. 

 

 Extractability, meaning the information needed for this research could be extracted 

from the data. 

(Shugan2002:46-54). 

 

 

The researcher used key words on the Internet to secure data. Some examples of the key 

words used were: 

 

 2001 Ebola virus case fatality rates  

 

 2002 HIV/AIDS Prevalence rates  
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 2002 HIV/AIDS Incidence rates. 

  

This was done consistently throughout the research process. Additionally, hard copies of 

scientific data were copied from scientific journals from medical, university and college 

libraries.  

 
 
 
 
3.3 SCOPE AND LIMITATIONS 
 
The scope of the study will encompass seven zoonoses and one anthroponosis.  The study 

is limited in that it is observational.  It is done through literature reviews of scientific data 

from scientific journals researched at medical, university and college libraries.  

 

E-mail correspondence and applicable Internet web sites were also used. No fieldwork was 

involved because secondary data was captured.  Secondary analysis involves the use of 

existing data, collected for the purposes of a prior study, in order to pursue a research 

interest, which is distinct from that of the original work. In this respect, secondary analysis 

differs from systematic reviews and meta-analysis of qualitative studies that aim instead to 

compile and assess the evidence relating to a common concern or area of practice. 

Secondary analysis can involve use of qualitative and quantitative data sets (Heaton 1998: 
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1-9). Additionally, this researcher chose to do independent analysis using previously 

established quantitative data sets. Research pertains to World Health Organization member 

states only because in most cases more data was available. 

 

 

3.4 APPROACH TO THE RESEARCH 

 

How this research will be conducted is a critically important issue. The following three 

topics will explain how this will be accomplished: 

 
 Research Design 

 
 

 Research Analysis 
 
 

 Research Population. 
 
 
 
 
 
3.4.1 RESEARCH DESIGN 
 
The research design is quantitative.  This research is an empirical study of the number of 

different types of surveillance systems and the effects, if any, on case fatality rates. 

Additionally, it is a study of correlations between incidence rates and case fatality rates, and 
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incidence rates and prevalence rates. This research is a nonexperimental design that is 

observational and quantitative. It is a study of case fatality rates as a primary indicator of 

surveillance system effectiveness, disease incidence rates, and disease prevalence rates.  

Data collection will be done through literature research.  Various types of surveillance 

systems will be addressed. 

 

The statistical tool used to analyse the dat will be the Analysis of Variance, the F ratio, and 

correlations. 

 
 
 
 
3.4.2 RESEARCH ANALYSIS 
 
Mathematical and statistical methods will be used, specifically one-way Analysis of 

Variance (ANOVA), and calculating and interpreting the F ratio (the ratio of the between 

groups variance to within group variance).  The critical values of F are (α = .05) and (α = 

.01).  The F ratio will be used to determine statistical significance.  ANOVA is based on the 

concept of analysing the variance that appears in the data.  In this research study, the 

variance analysed will be the difference between the number of surveillance systems in 

place and case fatality rates. Correlation studies will be performed to see if there is any 

correlation between disease incidence rates and the number of surveillance systems in 
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place. Case fatality rates will be analysed as the primary indicator of surveillance systems’ 

effectiveness. Additionally, correlation studies will be performed to see if there is any 

correlation between incidence rates and prevalence rates and incidence rates and the 

number of different types of surveillance systems.  

 
 
 
3.4.3 RESEARCH POPULATION 
 
The populations have been drawn from selected WHO member states and include statistics 

of those individuals that are affected by a specific emerging infectious disease and those 

individuals who have died of a specific emerging infectious disease. Table 1.2   is an 

example of data collected on specific populations that have been newly infected with HIV 

during 2003. 

 

Table 1.2 The number of adults and children infected with HIV during 2003 
Region Newly Infects Adults & Children  

with HIV during 2003 
Sub-Saharan African 3.0 - 3.4 million 
North African & Middle East 43,000 – 67,000 
South & South – East Asia 610,000 – 1.1 million 
East Asia & Pacific 150,000 – 270,000 
Latin American 120,000 – 180,000 
Caribbean 45,000 – 80,000 
Eastern Europe & Central Asia 180,000 – 280,000 
Western Europe 30,000 – 40,000 
North America 36,000 – 54,000 
Australia & New Zealand 700 – 1,000 

(World HIV 2003:1) 
 

An example of previous research utlising secondary data was by Breindel (1993). This 
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research was undertaken to fully describe the current and futrue status of the AIDS and 

AIDS Associate Disease market segment and its dynamics and to forecast market size 

through the year 2000 (Breindel, 1993:1-12). 

 

 

3.5 SECONDARY DATA ANALYSIS 

Secondary data analysis involves using previously existing survey data from a prior 

research study in order to pursue a research interest distinct from the original work.  This is 

a commonly used and generally accepted mode of inquiry (Heaton 1998:1). What this 

means for this research is that a body of work, when completed, will be comprehensive in 

scope, timely, significant, and necessary. 

 
 
 
3.6 ASSUMPTIONS 
 
The emerging infectious diseases are either zoonotic, and/or anthroponotic.  Vector-borne 

diseases will be considered as zoonoses based on invertebrate animal vector 

(Hubalek2003:403). Invertebrate vectors such as mosquitoes have no backbones. Doctor 

Hubalek stated that invertebrate vectors are to be classified as zoonoses.  Originally this 

researcher wanted to use the term anthroponosis for vector-borne diseases. Dr. Hubalek 

had said that using this term might be right in some cases, if the source of the infection is 
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human (e.g. in yellow fever the vector mosquito can infect itself with the blood of a viremic 

patient). However, according to Dr. Hubalek, in most cases vector-borne diseases are 

zoonoses (tick-borne encephalitis and borreliosis). Dr. Hubalek would personally prefer to 

call all vector-borne diseases zoonoses based on the animal invertebrate vector (Hubalek 

2003). This researcher follows Dr. Hubalek’s recommendation. 

 

 
 
3.7 SUMMARY 

Both primary and secondary data of a numeric and textural nature have been analysed 

using one-way ANOVA, based on the concept of analysing the variances that appear in the 

data to see if there are any statistically significant differences between the number of 

surveillance systems and case fatality rates. The F ratio is also interpreted for critical values 

of F obtained from statistical tables (Triola 2001:615-638).  Correlation studies were also 

performed to determine the correlation coefficient, if any, for statistically significant 

differences between incidence rates and the number of surveillance systems. Additionally, 

correlation studies were also performed to determine the correlation, if there were any 

statistically significant differences, between incidence rates and prevalence rates (Triola 

2001:506-519). Based on the data analysis it appears that the number of surveillance 

systems is a critical factor in reducing case fatality rates. This researcher did not specifically 
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test for the effectiveness of specific surveillance systems although this research does 

provide sufficient evidence to conclude that having an active surveillance system is more 

effective against infectious diseases than either a passive or sentinel system. The results of 

the data collected and analysed will be further discussed in Chapter 4. 


