


Overview of biostatistics

The epidemiological 
measurements
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The contents of this  chapter

2.1 Measures of disease frequency





What are statistics and biostatistics?

❖Biostatistics is the 
application of statistical 
techniques to scientific 
research in health-
related fields, including 
medicine, biology, and 
public health, and the 
development of new 
tools to study these 
areas.

❖Statistics is the 

practice or science of 
collecting and analyzing 
numerical data in large 
quantities, especially for 
the purpose of inferring 
proportions in a whole 
from those in a 
representative sample.



▪Biostatistics deals with the study and methods of collection, 
presentation, analysis, and interpretation of data for 
biological research.

Biostatistics

▪ Biostatistics is considered one of the foundational 
disciplines in public health. 

▪ Biostatisticians conduct quantitative and 

qualitative research to help identify population 
health trends and risk factors.



Types of biostatistics

Descriptive 

statistics
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Inferential statistics have two main 
uses: 
1. Making estimates about populations
2. Testing hypotheses to draw conclusions 

about populations

✓ Hypothesis tests 
✓ Confidence intervals 

อา้งอิง

พรรณนา

Descriptive statistics 
summarize and organize the 
characteristics of a data set.
A data set is a collection of 

responses or observations 
from a sample or entire 
population (ประชากรทัง้หมด).



Source: https://www.pinterest.com/pin/326299935485508303/

Inferential 
Statistics

Inferential statistics help you to make predictions (“inferences”) 
from that data. With inferential statistics, you take data from 
samples and make generalizations about a population.



Types of data

Qualitative or 
Categorical data

Normal scale
Ordinal or 

Ranking scale

Quantitative or 
Numeric data

Interval scale Ratio scale

✓ Gender 
✓ Home town

✓ Socio-economic status (“low”,” middle”,” high”)
✓ Education level (“high school”,” BS”,”MS”,” Ph.D.”)

✓ Temperature 
✓ pH
✓ SAT score 

✓ Pulse 
✓ Weight
✓ Length



There are four steps of the statistical process:

1. data collection,
2. data analysis, 
3. data presentation, and 
4. interpretation.

Statistical Process



data analysis

Descriptive 

statistics
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➢ Mean (ค่าเฉลี่ย)

➢ Median (มธัยฐาน)
➢ Mode (ฐานนิยม)

➢ Standard deviation
➢ Range (พิสยั)

อา้งอิง

พรรณนา

➢ Variance (ความแปรปรวน)



Source: 
HYPERTENSION CARE IN THAILAND - WHO | 
World Health ...https://apps.who.int 



Source: 
HYPERTENSION CARE IN 
THAILAND - WHO | World Health 
...https://apps.who.int 



1.2





1. Measures of disease frequency

2. Measures of association

3. Measures of potential impact

Types of epidemiological measurements

EP.1

EP.2

EP.2



Basic tools for epidemiological measurements

* สุพรรณี ธรากุล, 2562; วิฑูรย์ โล่ห์สุนทร, 2561; Jekel, Katz, Elmore, & Wild, 2007

1. Count 
number or 
frequency

2. Ratio 
(อัตราส่วน) 

3. Proportion or
Proportional 
Rate  (สัดส่วน) 

4. Rate (อัตรา)5. Index (ดัชนี) 

6. Risk Ratio, or 
Relative Risk, 

Odd Ratio

(ความเสี่ยงสัมพัทธ์) 



Basic tools for epidemiological measurements

1. Count number or 
frequency

Counting the number of actual events in the population 
of interest or have some characteristics in common at a 
given area and during the study period.

2. Ratio (อัตราส่วน) 

The relationship between two groups or amounts expresses how 
much bigger one is than the other
The ratio formula for any two quantities say a and b is given as,

a : b = a / b. 

Since a and b are individual amounts for two quantities, the total 
quantity combined is given as (a + b)

3. Proportion or Proportional 
Rate (สัดส่วน)

Proportion, in general, is referred to as a part, share, or 
number considered in comparative relation to a whole, 
(total value) Proportion =

𝑎

a+b+c+ ………..(total)

or Proportion =
𝑎

a+b+c+ ………..(total)
× 100



Basic tools for epidemiological measurements

4. Rate
(อัตรา)

Rate =
𝑎

𝑎+𝑏
x 𝑘

𝑎 = Numerator (เลขตัวตั้ง)
𝑎 + 𝑏 = Denominator (เลขตัวหาร) 

The value of 𝑘 (constant) can be 100, 1,000, 10,000, 100,000.



Basic tools for epidemiological measurements

5. Index 
(ดัชน)ี 

is an approximate value of the rate
➢It is often used only when the true 
denominator cannot be found. 
➢The value of something else that is relevant 
must be used instead.
❑ Maternal death rate = 0.08/100 live births/year
❑ Death rate = 5.16/1,000 population/year



Relative Risk (ค่าความเสี่ยงสัมพัทธ)์

Relative Risk (RR)
A relative risk (RR), also called risk ratio, compares the risk of a health event 
(disease, injury, risk factor, or death) among one group with the risk among 
another group. 

Relative Risk (RR) =  
𝑅𝑖𝑠𝑘 𝑜𝑓 𝑑𝑖𝑠𝑒𝑎𝑠𝑒 (𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛,𝑎𝑡𝑡𝑎𝑐𝑘 𝑟𝑎𝑡𝑒)

𝑖𝑛 𝑔𝑟𝑜𝑢𝑝 𝑜𝑓 𝑒𝑥𝑝𝑜𝑠𝑒𝑑 (𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡)
𝑅𝑖𝑠𝑘 𝑜𝑓 𝑑𝑖𝑠𝑒𝑎𝑠𝑒 (𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛,𝑎𝑡𝑡𝑎𝑐𝑘 𝑟𝑎𝑡𝑒)

𝑖𝑛 𝑔𝑟𝑜𝑢𝑝 𝑜𝑓 𝑢𝑛𝑒𝑥𝑝𝑜𝑠𝑒𝑑 (𝑐𝑜𝑚𝑝𝑎𝑟𝑖𝑠𝑜𝑛 𝑔𝑟𝑜𝑢𝑝)

The formula for RR is:

6. Relative Risk or Risk Ratio (RR) Odd Ratio (ค่าความเสี่ยงสัมพัทธ)์





Measurement of disease frequency (Measure of morbidity..การป่วย..)

1. Prevalence rate

(อัตราความชุก)

2. Incidence rate
(อัตราอุบัติการณ)์

• Incidence rate

• =
จ านวนของผูป่้วยใหมท่ี่เกิขึน้ในระยะเวลาท่ีท าการศกึษา

ประชากรทัง้หมดท่ีเส่ียงตอ่การเป็นโรคในระยะเวลาเดียวกนั
× 𝑘

• Incidence refers to the occurrence of 
new cases of disease or injury in a 
population over a specified period of 
time.

= X Kis the proportion of persons in a 

population who have a 

particular disease or attribute at 

a specified point in time or over 
a specified period of time.

= X K
The value of 𝑘 (constant) can be 100, 1000, 10,000



❖Period prevalence is 
the number of 
individuals identified 
as cases during a 
specified period of 
time, divided by the 
total number of 
people in that 
population.

❖ Point prevalence is a 

measure of the 

proportion of people in a 

population who have a 

disease or condition at a 

particular time, such as 

a particular month or 

date. It is like a snapshot 
of the disease in time.



Prevalence Rate

1. Point prevalence 2. Period prevalence 

• Prevalence is a useful 
measure to quantify the 
burden of disease in a 
population at a given point in 
time.

➢ Point prevalence measures 

the proportion of existing 

people with a disease in a 

defined population at a 
single point in time.

= X K
The value of 𝑘 (constant) can be 100, 1000, 10,000



Incidence Rate

• =
จ านวนผูท่ี้เริ่มป่วยในชว่งระยะเวลาท่ีท าการศกึษา

จ านวนประชากรเม่ือเริ่มตน้การศกึษา∗
1. Cumulative 
Incidence (CI): 

• Incidence Density (ID) = จ านวนผูท่ี้เริ่มป่วยในระยะเวลาท่ีท าการศกึษา
จ านวน person−time at risk∗ ตลอดระยะเวลาท่ีท าการศกึษา

× 𝑘

* person-time at risk = ผลรวมของระยะเวลาที่สงัเกต (หรือระยะเวลาที่สัมผสัปัจจยัเสีย่ง) ของผู้ถูกสังเกตแต่ละราย 

2. Incidence Density (ID) 
or Person-time Incidence 

Sum of the person-time of the at-risk 

population (Person-time at risk) 
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=
จ านวนผู้ป่วยรายแรก ๆ (∗) ท่ีเกิดขึ้นในช่วงเวลาท่ีศึกษา

จ านวนประชากรท่ีเสี่ยงในระยะเวลาเดียวกัน
× 100

(*) หมายถึง ผู้ป่วยรายแรกที่พบและน าโรคเข้ามาในครอบครัวหรือชุมชน

3.1 Primary Attack Rate

=
แล้วเกิดการป่วยขึ้นภายในช่วงระยะฟักตัวของโรค∗
จ านวนผู้ท่ีมีภูมิไวรับท่ีสัมผัสกับผู้ป่วยรายแรก∗∗

× 100

* กลุ่ม ผู้ป่วยท่ีอาจได้รับเช้ือจากกลุ่มผู้ป่วยปฐมภูมิ
** ไม่นับผู้ป่วยรายแรก (หรือชุดแรก) และรายท่ีมีภูมิต้านทาน 

3.2 Secondary Attack Rate

Source: 
https://www.cdc.gov/c
sels/dsepd/ss1978/les
son3/section2.html

=

=
*

**

Incidence Rate



3. Attack Rate

Primary attack rate



The Population at Risk (ประชากรกลุ่มเสี่ยง)

The population at risk
(ประชากรกลุ่มเสีย่ง)
The term population-at-risk 
refers to the group of 
individuals susceptible to the 
event of interest (e.g., infection, 
disease, death) at or during the 
time period of interest.



The Population at Risk (ประชากรกลุ่มเสี่ยง)

mid-year population calculation

1. Mid-year 
populatio
n (July 1) 
of a given 

year

2. National 
mid-year 

population 
estimates are 
made every 

10 years.

3. Based on the 
calculation of data 

from the civil 
registration of the 

Ministry of Interior. 
(กระทรวงมหาดไทย)

3.1 Mid-year population
= (population on January 1) + 1/2 of number of 

births - number of deaths + Number of people 
moving in - Number of people moving out) of the 
given year

3.3 Mid-year population
= 1/2 (population on December 31 of the previous 
year + population on December 31 of the given year)

3.2 Mid-year population
= (population on December 31) - 1/2 of number of 

births - number of deaths + Number of people moving in 
- Number of people moving out) of the given year



Summarize epidemiological measurements

Period 
prevalence 
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2. Incidence rate
3. Attack Rate (อตัราโจมจบั)

3.1 Primary

3.2 Secondary

1. Cumulative incidence (CI) 

2. Incidence density (ID) or 
Person-time incidence 




