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Aim of the Course

* The course aims to equip students with fundamental statistical concepts
and techniques.

* The course also aims to develop students’ abilities to solve real life
problems with statistical approaches.



Objectives

At the end of the course, students should have the knowledge
and skills to be able to:

* Use statistical methods in public health research.

* Describe and discuss the role and contribution of statistical
analysis in public health.

* Select, devise and develop appropriate study designs for public
health research.

* Conduct appropriate statistical analyses of public health data.



Assessment Methods

*Quiz (10%) Week 3-4

* Midterm exam (20%) Week 5

* Results of tutorial (30) From Week 1 to Week 10

* Final Examination (40%) Week 12



Required Textbook

* Richard A. Johnson (2019). Statistics: Principles and Methods. ISBN-
10:1119588944; ISBN-13: 978-1119588948




What is Statistics? sle=Jl P
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 Statistics is the science of collecting, organizing,
analyzing, interpreting and presenting data.
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Importance of Statistics in Public Health

P ¢ ol donall (§ sl duanl
* Tracking Disease Outbreaks »
(Monitoring COVID-19 cases to decide on public health measures).

e
* Evaluating Public Health Programs

(Assessing the effectiveness of vaccination programs).

* Making Informed Decisions
(Allocating resources to areas with the highest rates of chronic diseases).
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- Summarize data to describe the characteristics of a group.
Example: Average age of patients in a hospital.

 Inferential Statistics
- Use a sample to make predjctions or inferences about a larger population.

Example: Estimating the percentage of the population with diabetes based
on a survey.
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Descriptive Statistics in Public Health
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- Methods for summarizing the data collected from a population or
sample.

Examples:

Mean: Average number of cigarettes smoked per day by a group of
individuals.

Median: The middle value in the number of doctor visits peryearin a
population.

Mode: The most common blood type in a group of patients.
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Inferential Statistics in Public Health
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Techniques that gllow us to make generalizations about a population
based on sample data t‘“"‘"‘

Examples:

Hypothesis Jesting: Testing whether a new drug reduces blood
pressure more effectively than the current standard treatment based

on sample data.

Confidence Intervals: Estimating the range in which the true average
cholesterol level of a population lies, based on sample data.
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PoEuiatign vs. Sample
s
* Population: The entire group you want to study (e.g., all adults in a
country).

ot
- Sample: A smaller group selected from the population (e.g., 1,000
adults surveyed about their exercise habits).

Example: P

Conducting a survey to estimate the smoking rate among_all adults in
a city by surveying 500 randomlm_almgdmm
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Why Use Samples in Public Health?
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Less expensive than studying the whole population.
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* Faster to collect and analyze data.

* Feasibility
In some cases, it's impossible to study the entire population (e.g.,
tracking every case of a disease).
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* Quantitative Data S e R

Numerical data that can be counted or measured.
Example: Number of children vaccinated, weight, blood pressure.

- Continuous (Cholesterol levels, blood sugar levels).

- Discrete (Number of children in a family, number of new cases of a
disease). e gl Sl
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Descriptive data that can be categorized. . ;a9 da 0 ol sy iudj

Example: Gender, smoking status (yes/no), type of disease.

v 4
= Nominal (Blood type (A, B, AB, O), marital status).
- Ordingl (Stages of cancer (Stage |, I, 1lI, IV)).



MEASURE
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QUANTITATIVE DATA

DATATHAT IS MEASURED IN NUMBERS. IT
DEALS WITH NUMBERS THAT MAKE SENSETO
PERFORM ARITHMETIC CALCULATIONS WITH

’
QUANTITATIVE VARIABLES

HEIGHT

WEIGHT
MIDTERM SCORE

REFERS TO THE VALUES THAT PLACE “THINGS®
INTO DIFFERENT GROUPS OR CATEGORIES

’

HAIR COLOUR
TYPE OF CAT
LETTER GRADE



CATEGORICAL VARIABLE

CATEGORICAL AND ‘J K‘ CATEGORICAL AND

ORDINAL NOMINAL
LOGICAL ORDERING TOTHE NOLOGICAL ORDERINGTO
VALUES OF A CATEGORICAL THE VALUES OF A
VARIABLE CATEGORICAL VARIABLE
EX: LETTER GRADE EX: HAIR COLOUR
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QUANTITATIVE VARIABLE

DISCRETE «J \‘ CONTINUOUS

REFERTO VARIABLES THAT CAN ONLY REFERTO VARIABLES THAT CAN TAKE
BE MEASURED IN CERTAIN NUMBERS ON ANY NUMERICAL VALUE
EX: NUMBER OF PETSYOU OWN EX:  WEIGHT
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Differences between Quantitative and Qualitative
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Qualitative and Quantitative Data

*Example:

*The grade point averages of five students are listed inthe table. Which data are qualitative data and

which are quantitative data?

£

Qualitative data——

Student GPA. &/ ?
Ahmad 3.22
Sulayman |  3.98
Khalid 2.75
Musa 2.24
Hanie 3.84

—— Quantitative data



Levels of Measurement % —L2 -

Nominal Scale (Categories without a specific order). s\
Example: Types of health insurance (public, private. none).
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Ordinal Scale: (Categories with a specific order).

Example: Self-rated health status (poor, fair, good, excellent).
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Interval Scale: (Numerical data with equal intervals but po true zero).
Example: Temperature in Celsius.
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Ratio Scale (Numerical data with a true zero point).
Example: Weight, height.
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Levels of Measurement

Nominal

/
J/ Levels of » Ordinal

Measurement )
\' Interval

Ratio

Lowest
to
highest
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Data Visualization
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* Bar Charts: compare categorical
data: (Number of smokers in
different age groups).
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* Histograms: show the distribution
of continuous data: (Distribution of

cholesterol levels in a population).
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* Pie Charts: show proportions of a
whale” (Proportion of healthcare
spending by different categories
(e.g., hospitals, medications)).
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* Box Plots: display the distribution

of data based on summary

statjstjcs: (Distribution of patient
ages at a clinic).

Symmetric histogram

e

Boxplot of Score

Bews

Bar Chart (Data Visualization)
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