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Learning Outcomes

At the end of the lecture, the students should
be able to:

A. Knowledge & understanding

Al Differentiate between types of samples

A2. Differentiate between different types of variables
A3. Recognize measures of central tendency

A4. Recognize measures of dispersion

B. Intellectual:

B1. Select appropriate sampling technique

B2. Select summary measure in quantitative data

B3. Choose the best summary measure for qualitative data
c. Practical

C1.Solve problems related to sampling techniques

C2. Calculate simple measures of central tendency

C3. Interpret summary measures



e Def of medical statistics

e |t is the study of methods of collecting, presenting
(descriptive statistics), analysing and evaluating
conclusions from data (inferential statistics).



Science of Statistics

v

v

Theoretical statistics

Clinical statistics
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Descriptive statistics

Inferential statistics

used to describe basic features
of the data in a study.

Provide simple summary about
the sample & the measures

used to reach conclusions that
extend beyond the data alone.
It is the process of inferring
from a sample to the
population.




Importance

* [t presents facts

* |t simplifies mass of figures

* It reduces the volume of data

[t facilitates comparison

* |t helps in:

« formulating and testing hypothesis
« formulation of suitable policies.

* measuring the standard of health.




Learning

Outcomel

, ‘ Sa fipling

Sample is a subset of population that is used to gain information about the
entire population.

A good sample :representative-adequate-unbiased

Why Sampling?

Lower cost

Saves time

Provides more intensive and accurate investigations and information.

What happens when there is no sampling ?

Selection Bias (non representative sample):

systematic difference between the characteristics of the people selected for a study
and those who are not.



Classification of Sampling
Methods

i

ﬂ ﬂ

Simple

Some units of the population
have no chance of selection
or where the probability of
selection can't be accurately
determined.

Sampling
Methods

Every unit in the population
has a chance (greater than
zero) of being selected in the
sample




Population & sample

Who do you want to The Theoretical
generalize to? Population
What population can The Study
you get access to? Population
How can you get The Sampling
access to them? Frame
Who is in your study? ‘ The Sample




Population characteristics Appropriate sampling technique

I. Population is a homogeneous mass of individuals Simple Random Sample

=)

I1. Population is heterogeneous, consists of definite Stratified Random Sample
strata each of which is different, characteristics '
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I11. Sample unit is a group not an individual Cluster Sample

*They are selected randomly from all groups of same -

type

*All members of selected group will be included in the

study

V. Population is a confined community - Systematic Random Sample

V. Population is distributed over a large geographical ‘ Multistage Random Sample
area as In national surveys

Reference:



1. Simple random sample

List of Clients

mAdeng ot in
1
Random Subsample m*

Using random number table or computer programs
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Reference:



2.Stratified Random Sample

A stratified sample is obtained by separating the population
Into non-overlapping groups called strataand then
obtaining a proportional simple random sample from

each group.
Jroup Strata

The individuals within each group should be similar in
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o
—
o

some way. Stratification according to sex, place of

residence(urban-rural), regions of country; year of study

Reference:
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3. Cluster sampling:

* Sample unit is a group not an individual (family,
school class, department ....)

: _from all groups of the
same type

* All members of the selected group will be

included in the study.
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4. Systematic Random sampling

A list of sampling units (sampling frame)
Select sample units at regular intervals from this

= list every 3" or 5t ot 10 th
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http://www.socialresearchmethods.net/kb/sa
mpprob.php
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5. Multistage random sampling

Target population

f_’ pistrict District District

a

(D)

: il . : . b

% Village village vnllage Tl 5
= Village
=
M House hold

3

(7p]

(D)

B House hold
§ House hold House hold [ ]
, House hold H hold
o /[ House hold ] [ } [ ouseho ]
[}
>
g | Househoid |
Different sampling techniques can be

used in this type

Reference:



Data and Information

Data consist of discrete observations of variables that carry

no or little meaning when considered alone.

Data need to be transformed (manually or by computer
programs) into information by reducing them and adjusting

them for variations in age and sex and others.

Information support decision-makers, policy makers and

planners to take proper action in their works.

Information

Processed Data
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1: Researcher 1 Yigihle: 124 of 128 Yariables
‘ Researcher serial ‘ gender | school_year ‘ pre_university_education father_education mather_education | access_t
1 Hala 1.00 farnale second year nurging technical school primary secondary (general/ technical) d
2 Hala 200 famala second year health institute primary preparatory
3 Hala 3.00 farnale second year nursing technical institute illiterate illiterate I
4 Hala 4.00 famala second year general secondary schoal  secondary (generalf technical) postyraduate
& Hala 5.00 male second year nursing technical institute primary secondary (generalf technical)
B Hala B.00 female second year general secondary schoal  secondary (generalf technical) secondary (general/ technical)
7 Hala 7.00 farnale second year nursing technical institute  secondary (generalf technical) secondary (generalf technical)
g Hala 8.00 farnale second year health institute primary read and write
9 Hala 9.00 farnale second year health institute  secondary (yeneralf technical) secondary (yeneralf technical)
10 Hala 10.00 farnale second year nursing technical institute primary secondary (generalf technical)
11 Hala 11.00 male second year general secandary school postgraduate postyraduate
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1. Population Census

2- Registration of vital events e.qg.
Births and deaths, marriage
3-Notification of diseases (Disease
Registers)Communicable and non-
communicable diseases.

4- Hospital Records

5- Epidemiological surveillance

6- Health Service records

7- Environmental Health data

8- Health Surveys (100 million health)
9- Published articles and reports

Sources of Data

Egypt
Demographlc Indicators

Population
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Types of variables

Definition: Is a characteristic or attribute that vary from person to person, from time to

time and from person to person.

ol =

O Variable

©

(D)

7))

()

x

Q@

% categoricat | _ | Numerical

‘23 (qualitative) (quantitative)

:0—3

¢ Nominal Ordinal Discrete I Continuous
=

5 Categories Categories Integer values, Takes any value
. are mutually are mutually tyvpically inNn a range of
N exclusive and exclusive and counts values

F>) unordered ordered

3 e.g. e.g. e.g. e.g.

Sex (male/
female)
Blood group
(A/B/AB/O)

Disease stage
(mild/moderate/
severe)

Days sick
per yvear

Weight in kg
Height in cm

Reference:




Analyzing & Summarizing qualitative data (by
number or frequency and percent)

Table (2) : Barriers to hand hygiene among dentists
(nominal variable)

Level 2- Semester 4- Module Research

Lack of facilities 20 20
Priority to patients 30 30
needs

Fear of dry hands 10 10
Forgetfulness 40 40
Total 100 100

Reference:



Analysis of guantitative data

Measures of central tendency or averages.

» Mean
> Median
> Mode

1) Measures of dispersion (spread)

Range

Level 2- Semester 4- Module Research

Mean deviation
Variance Standard deviation

111) Measures of location Percentile Quartile
Reference:




Mean

Mean (Average): Is obtained as sum of all values
divided by the no. of values.

Mean = 2 x/n

Reference:



The Arithmetic Mean

B =X
X —

11

Example, the body weight for five boys may be 34, 41, 37, 32,
36 Kg.
Arithmetic mean will be:
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¥X 34+41+37+32+36 180

<l
1
]
]

) 5 5 ke

Reference:
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Reference:

Used in e
guantitative
continuous

data

[ )

Advantages

Mean

p
e affected by

extreme values

e & it should not
be used for non
narametric or

BINELERIETES

Best o
summarizing
value for
normally
distributed data

Importance



2.
(50t percentile)

The median is the value that lies in the middle of the ordered
observations.

A) When sample size is odd number:
1- The observations are ordered according to an ascending or descending
magnitude.
2- Determine the rank of the median given by

n+1 /2
3- Using the obtained rank and referring back to the ordered or arranged
observations and find the value of median.

Level 2- Semester 4- Module Research

Reference:



b) When sample size Is even:

 — |n a distribution with even no. of total values: Such a
distribution has 2 middlemost values; median is the average
of two middlemost values when arranged in an ascending or
descending order of values.

* Median = Mean (average) of (n /2)th and (n/2 + 1)th
value In ascending order

* Practical application



Advantages for Disadvantages for

median : median :
1- It can be used with It cannot be used with
quantitative & qualitative qualitative nominal

ordinal variables (e.g. median variables.

number of patients in cancer ,
2- It is not easy to be

used in statistical
analysis.

stages).

2. Itis useful for summarizing

Level 2- Semester 4- Module Research

data with extreme values as it
is not affected by extreme
values,

Reference:



3. The Mode

The mode is the most frequent observation.

This is done by finding the observation which has the highest
frequency. e.g. weight of five children as follows : 9, 8, 12, 7, 8
KQ.

It Is seen that eight is the observation of highest frequency.

The mode = 8 kg

A similar procedure can be used for finding the mode from
gualitative data.

Level 2- Semester 4- Module Research

Reference:



3.The Mode

Advantages:
* 1. It can be used in all types of variables

e 2. It Is not affected by extremes or out-lying
observation

Disadvantages:

1. Sometimes the mode cannot be determined, this
happens when all observation have the same
frequency (i.e. uniform distribution).

2. Sometimes we may obtain two modes (bimodal)

or more (multimodal) from the same group of data.

e.g. 22, 24, 26, 28, 24, 26 Mode= 24 & 26

Bimodal Distribution

Some score patterns have two (or more) central clusters, rather
than one.



1. Measures of Dispersion

1.Range

3. Variance

Level 2- Semester 4- Module Research

Reference:

2.Mean deviation

4.Standard deviation




Measures of Dispersion

Using measures of central tendency is not enough to
describe completely a mass of data.

For example if we have five persons with age 30 34, 32,
36 and 28 years the mean age Is 32 years.

We get the same mean age of 32 years for other five
persons have their ages as 12, 30, 8, 62 and 48 years but
the two groups are totally different.



1. Range:

It Is a simple measure of dispersion and by
definition range Is difference between the biggest
and smallest observation.

From the above two examples range for first
group = 36 - 28 = 8 years and for second group =
62-8 = 54 years.



2. Mean Deviation

Mnodule Research

3. Variance (S?)

Level 2- Semestpr4

Reference:

> Ix-x1

11

> (x-X)

n- |l

Calculations for

understanding only




It Is the commonly used measure of dispersion
and generally the best.

It measures the deviation of observations from the
arithmetic me

1. obtaining the deviation of each value from the
arithmetic me

2. square the deviation from the mean.

3. The squared deviations are summed and
divided by the number of observations minus

one (n-1)to get the variance (S?)

4. The square root of variance (S%) gives us the
standard deviation(S).

i

Calculation for
understanding

only




I11) Measures of location
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Questions
“sampling”

1.A computer generates 100 random numbers, and 100
people whose names correspond with the numbers on the list

are chosen What is the type of sampling technique?

A.Simple random sample
B.Systematic random sample
C.Cluster sample
D.Multi-stage random sample

E.Stratified random sample

Reference:



Questions

2. A researcher wishes to investigate covid 19

Immunization coverage in Egypt. The best sampling
technique Is:

A.Simple random sample
B.Systematic random sample
C.Cluster sample
D.Multi-stage random sample

E.Stratified random sample

Answer is

Reference:



Questions

3. Number of covid 19 vaccine doses for each health care workers in a set
of data is considered as :

A.quantitative discrete
B.qualitative variable
C.quantitiative continous

D.nominal variable

Level 2- Semester 4- Module Research

E.ordinal variable

Reference:



Questions

4.Heamoglobin variable in blood coded as (Aneamic & normal ) was
examined in two groups. This variable can be represented in tables by :

A. Mean and standard deviation
B. Median and range

C. Number and percent
D. Variance
=

Ratio

Reference:



Questions

5. The best summary measure for body mass index variable in a set of cardiac

patients when the variable is normally distributed is :

A. Median
B. Mean
C. Mode

D. Frequency

E. Percentage

Reference:



Questions

Question 1 Question 2
Question 3 Question 4

A C

Question 5 ....B
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