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Sampling Strategy and Sample Size for a Quantitative Research Plan: Bioterrorism Preparedness 

and Response to Brucella species  

Introduction 

This quantitative experimental study will be conducted in two parts. The first part entails 

testing randomly chosen samples from three clusters of a 270 Brucella species population. 

Representative samples of each cluster will be tested in a controlled laboratory environment to 

establish test and time comparison methodology of fast and accurate reporting identification and 

speciation of the organism. The testing methodologies used for comparison are conventional 

microbiology methods and novel technologies to identify and speciate Brucella spp. to genus and 

species.  These methods include biochemical reactions, polymerase chain reaction (PCR), and 

Matrix Assisted Laser Desorption/ Ionization Time of Flight Mass Spectrometry (MALDI –TOF 

MS) Technology (MALDI TOF MS). The second part of the study will be based on Test-Retest 

method for survey results of a calculated sample size population. The population will consist of 

first responders drawn from available lists with the goal to assess preparedness and response. 

The survey will be based on the responses obtained from a questionnaire to a bioterrorism attack 

scenario. Preparedness and response to a Brucella species organism used as a biothreat will be 

assessed before and after the information and results obtained from the first part of the study is 

provided to the survey participants. 

The goal of any sampling technique is to maximize the generalizability of the sample to 

the population (Crosby, DiClemente, and Salazar, 2006). Probability sampling techniques is the 

most rigorous because the sampling strategies employ a random selection technique. In this 

research study, random assignment of the samples will be used whenever possible to ensure that 

each element has an equal probability of being selected. Random selection is essential to 
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minimizing bias and therefore enhancing generalizability of the findings (Crosby, DiClemente, 

and Salazar, 2006).   

Population and Sampling Strategy 

The total number of Brucella species isolates is 270 which comprise the population (N) is 

equal to the number of available samples to date for this study. A purposive sample with 

established criteria; isolated from Los Angeles County residents from a period of ten years from 

2003 to 2012 and identified to genus and species by conventional microbiological or serological 

methods. Population N is composed of three clusters or groups which will be used for method 

comparison. Cluster 1 designated BM (Brucella melitensis) composed of 172 isolates. Cluster 2 

designated BA (Brucella abortus) has 90 isolates, and cluster 3 designated BS (Brucella suis) is 

composed of only 8 organisms. Simple random samples of n = 20 (due to reagent cost 

constrains) will be selected from BM and MA clusters. Appendix D table found in Frankfort-

Nachmias & Nachmias (2008) or similar method to Frankfort-Nachmias & Nachmias (2008) on 

how to draw a random sample will be used for sample randomization. The entire cluster BS will 

be tested. The sample size to be tested will be 48. Comparison will be based on conventional and 

MALDI TOF MS methodology to identify and speciate the 48 randomly selected isolates and the 

time spent to accurately identify the organism and report its findings.  

For the second part of this research study on Emergency Preparedness and Response to a 

potential bioterrorism attack using Brucella species to be successful, I have to first choose a level 

of probability that a significant result might be found in the study. This level is called the power; 

the probability that a test will detect real relationship (Burkholder, 2012). Power is 

predetermined, and it is usually chosen to be between 80 percent and 90 percent. I have chosen 
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80 percent. The sample size needed to achieve that level of power needs to be calculated. The 

other two key elements in calculating the sample size are the degree of difference that is 

expected, called the effect size, and the alpha level (α) (Frankfort-Nachmias & Nachmias, 2008). 

Cohen’s d is one measure of effect size. Cohen specified small, medium, and large effect size 

conventions (Burkholder, 2012). The medium effect size convention will be used for this study. 

This difference will be based on the degree of difference between test and retest survey 

(questionnaire) data (Issel, 2009). The alpha, like power, is predetermined in standard practice to 

be 0.05 which will be used to estimate sample size (Burkholder, 2012). 

Sample size 

As stated in the sample strategy the sample size to be tested for conventional and MALDI 

TOF MS comparison will be 48. Given the following parameters; Alpha = 0.05, Power = 0.80, 

medium effect size Cohen’s d = 0.50 to 0.80 and using the table labeled “t test for Two 

Independent Samples” (Burkholder, 2012). The sample size for the second part of the study 

would depend on the d value chosen. Choices of sample size are illustrated in the following 

table:  

d sample size 

0.40 100 

0.50 64 

0.60 45 

0.70 34 

0.80 26 
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The sample size chosen for the Test-Retest method based on the chosen effect size 

Cohen’s d most likely to be chosen for the study will be somewhere in between 0.40 or 100 

maximum number of samples to a minimum 0.50 or 64 respondents sample size. The samples 

will be chosen randomly from various list of first responders obtained from the Los Angeles 

County Department of Public Health, health care providers, and law enforcing agencies.  Some 

of the representative first responders participating in the Test-Retest survey will be from 

environmental health, surveillance, epidemiological investigation, laboratory, disease prevention, 

surge capacity, risk communication, physicians, nurses, pharmacist, clinical laboratory scientist, 

fire department, law enforcing agencies, FBI, and HazMat.  

A power analysis will be conducted which is defined by Issel (2009) as the statistical 

process of analyzing the relationship among the power of a study, the type of statistical tests to 

be done, the number of variables, the effect size, and the sample size.  

Conclusion 

In order to determine the appropriate sample size in this research; statistical power, alpha, 

and effect size must be established. In this research study to assess bioterrorism preparedness and 

response to a potential attack with Brucella species I must demonstrate statistical power; 

likelihood that the statistical tests conducted will detect the real relationship between the 

variables and that the findings are not due to chance alone. Adequate sample size determination 

is essential to accomplish the level of accuracy I seek to accomplish. 
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