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Undergraduate Certificate in International Health Consultancy

Epidemiology and Biostatistics

Epidemiology

Epidemiology is the study of the distribution and determinants of health-related states or events in
specified populations and the application of this study to control health problems. It is a crucial field in
public health as it helps identify patterns and causes of diseases to develop strategies for prevention and
control.

Epidemiologists collect and analyze data to understand the factors influencing the occurrence of diseases in
populations. They study various aspects such as the frequency and distribution of diseases, risk factors, and
social determinants of health. By studying populations, epidemiologists can identify trends, patterns, and
associations that can help in making informed decisions about public health interventions.

There are several key terms and concepts in epidemiology that are essential for understanding the field and
interpreting research findings. These terms play a vital role in the design, conduct, and interpretation of
epidemiological studies.

Key Terms in Epidemiology

1. Population: The group of individuals under study in epidemiological research. It can be defined based on
various characteristics such as age, gender, geographical location, or health status.

2. Incidence: The rate of occurrence of new cases of a disease in a population over a specified period. It is a
measure of how quickly a disease is developing in a population.

3. Prevalence: The proportion of individuals in a population who have a particular disease at a specific point
in time. It provides information about the burden of disease in a population.

4. Risk Factor: Any attribute, characteristic, or exposure that increases the likelihood of developing a disease
or injury. Common risk factors include smoking, obesity, and high blood pressure.

5. Confounding Variable: A variable that distorts or confuses the relationship between the exposure and
outcome of interest in epidemiological studies. Controlling for confounding variables is essential to obtain
accurate results.

6. Relative Risk: The ratio of the risk of developing a disease in individuals exposed to a particular factor
compared to those not exposed. It is used to measure the strength of association between exposure and
disease.
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7. Attributable Risk: The difference in the risk of disease between individuals exposed to a risk factor and
those not exposed. It quantifies the proportion of disease that can be attributed to a specific risk factor.

8. Outbreak: The occurrence of more cases of a disease than expected in a specific area or population over a
defined period. Outbreak investigations are conducted to identify the source and control the spread of the
disease.

9. Herd Immunity: The protection of a population against a particular disease due to a sufficient number of
individuals being immune to the disease, either through vaccination or previous exposure.

10. Surveillance: The ongoing systematic collection, analysis, and interpretation of health data for the
planning, implementation, and evaluation of public health interventions. Surveillance helps in monitoring
disease trends and detecting outbreaks early.

Biostatistics

Biostatistics is the application of statistical methods to biological and health-related data. It plays a crucial
role in epidemiological research by providing tools and techniques for data analysis, interpretation, and
inference. Biostatisticians collaborate with epidemiologists to design studies, analyze data, and draw
meaningful conclusions from research findings.

Understanding key terms and concepts in biostatistics is essential for conducting sound epidemiological
research and interpreting study results accurately. Biostatistics provides a framework for quantifying
uncertainty, assessing associations, and making inferences about the relationships between exposures and
outcomes.

Key Terms in Biostatistics

1. Descriptive Statistics: Methods used to summarize and describe the main features of a dataset.
Descriptive statistics include measures such as mean, median, mode, standard deviation, and range.

2. Inferential Statistics: Methods used to make predictions or inferences about a population based on
sample data. Inferential statistics help test hypotheses and draw conclusions about the relationships
between variables.

3. Hypothesis Testing: A statistical method used to determine whether an observed difference between
groups is significant or due to chance. Hypothesis testing involves setting up null and alternative
hypotheses and calculating p-values to make decisions.

4. Confidence Interval: A range of values that is likely to contain the true value of a parameter with a certain
degree of confidence. Confidence intervals provide a measure of the precision of an estimate.

5. Regression Analysis: A statistical technique used to model and analyze the relationships between one or
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more independent variables and a dependent variable. Regression analysis helps in predicting outcomes
and understanding the effect of variables on the outcome of interest.

6. Chi-Square Test: A statistical test used to determine whether there is a significant association between
categorical variables. The chi-square test compares observed frequencies with expected frequencies to
assess the independence of variables.

7. Survival Analysis: A statistical method used to analyze time-to-event data, such as the time until death or
recurrence of a disease. Survival analysis helps in estimating survival probabilities and comparing survival
curves between groups.

8. Correlation Coefficient: A measure of the strength and direction of a linear relationship between two
variables. The correlation coefficient ranges from -1 to 1, with 0 indicating no correlation, -1 indicating a
perfect negative correlation, and 1 indicating a perfect positive correlation.

9. Power Analysis: A statistical method used to determine the sample size needed to detect a significant
effect with a certain level of confidence. Power analysis helps in designing studies that have sufficient
statistical power to detect meaningful differences.

10. Randomization: The process of assigning study participants to different treatment groups or exposures
at random. Randomization helps in reducing bias and ensuring that study groups are comparable, allowing
for valid comparisons between groups.

Understanding these key terms and concepts in epidemiology and biostatistics is essential for students
pursuing the Undergraduate Certificate in International Health Consultancy. These terms provide a
foundation for conducting research, analyzing data, and interpreting findings in the field of public health. By
mastering these concepts, students will be better equipped to address global health challenges, develop
effective interventions, and contribute to improving population health outcomes worldwide.
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