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Statistics and Biostaftistics
What is statistics sleo 3\

i
Statistics as a discipline is the development and application of
methods to collect, analyze and interpret data. Modern statistical
methods involve the design and analysis of experiments and surveys,
the quantification of biological, social and scientific phenomenon and
the application of statistical principles to understand more about the
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Biostatistics is the branch of statistics responsible for the proper

interpretation of scientific data generated in the biology, public health
and other health sciences (i.E., The biomedical sciences).

Statistical glossarv link:

https://hbiostat.org/glossary/



http://www.stats.gla.ac.uk/steps/glossary/alphabet.html
https://hbiostat.org/glossary/

Biostatistics is a word made from biology and statistics, the
application of statistics to a wide range of topics in biology.

It is the science which deals with development and application of
the most appropriate methods for the:

Collection of data.

Presentation of the collected data.

Analysis and interpretation of the results.
Making decisions on the basis of such analysis
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To present and mterpret the results to researchers and other
decision makers


http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Biology
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Data Types

S
Variables anld Constants c=° L) PP
In many intrgductory courses you will come ag¢ross characteristics or elements such as [ates,

Qutputs, income, etc., measured by s. Some of these will_glways remain the
same, ard some wil change. The“characteristicror-element that remains the same is called

= constant. For example, the number of donuts in a dozen is always 12. That means the

number of donuts in a dozen is a constant.

While some of these characteristics or elements remain the same, some of these values can
(e.g., the price of a_dozen donuts can change from $2. 50 to $3.00), we call these

characteristics or elements variables. Variablesis:thesgeneric term for anyseharacteristic or

element that changes: You should be able to determine which characteristics or elements are

constants and which are variables.

Example /,“”

Which of the follgMing are varlables and which are constants?

The temperature outside your house. This is :

5
;‘3' The number of square feet in a room that is 1_2_1:’5 by 12 ft. This is(a constant. )
e" fl The noise level at a room. This is W
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Variables Types Cont.

A variable is a characteristic which shows variability or variation they are two
types of variables:

1. Quantitative variable is numerical; there are two types of quantitative variables:

can only take specific numeric values: e.G. Number of

broth% number of cars in a car park.

variables can take any numerical value: e.G. Height, mass, length

2. Qualitative variable is data that is not given numerically: e.G. Faveritescolor, place
ofsbinthy, faVeFitesfeod, Wpesafear. Qualitative variables may be nominal & ordinal.

E.G of nominal variable; sex male or female.
E.G of ordinal variable;

1=very low 2= low 3= medium 4= great 5= very great
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Numerical Presentafion

Example no. One simple tabular presentation : table of distribution of 50 patients at

the surgical department of EL nor hospital in august 2012 according to their age:




Numerical Presentation Conft®

Example no. Two complex tabular presentation : table of distribution of 20
lung cancer patients aitfeReResiaenartment of EL nor hospital and 40

conftrols in august 2012 according o smoking:




¢ P v+ Graphical Presentation
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This techniques is to present the data in pictorial form so the readers may readily
appreciate and understand the essential features of frequency distribution.
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1. Bar graph or bar chart:

=)
This type is a graphic device employed 1o represent data that are either nominally or

,,r,s ordinally scaled. The area of each bar may be used to represent the freauency for
s theREE cafegory, thus the fotal area of the bars is equol to N.

Bars chart: Prevalence Of Schistosoma Mansoni
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2. PIE CHART:

This type is a graphic device employed to represent data that are
either nominally or ardingly scaled. The number of individual in each
category are represented by the size of slice of the pie, thus the
total area of the pie is equal 1o N. =

Example:

The table below show the result of a student in different subjects.

Result
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3. Histogram:

This type is a graphic device employed to represent scale data. The
frequency may be represented either by the area of the bar or by
it’s_ height. The histogram for the grouped age data can be drawn
either showing the class inferval or by using ’rhe mdeom’r

o"’u 3 D'r" ‘.l"‘J Y
The odvdn’rdge of a histogram iw’r one can readily see how the
dafa are organized. The disadvantage is that we pay a price for
grouping the data, thus the wider the i-n-’r-ervcl ’rhe more information
iS|OST.’ ,_q’,.\/ \..-bud\ t.a,’.s_; ("N""' Qu)/ UTU_ MU\
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Example:

The fable below show the ungrouped data for the age of the
children in months.

Frequency



HISTOGRAM OF AGE OF CHILDREN H
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4. FREQUENCY CURVE:

This type is a graphic device employed to represent scale data. The
frequency can be represented by fhe frequency curve by joining
the midpoint of the bar (in_histogram) with straight lines

WisvoGran g TG Jel mamt) aasd @5 SY= Se o
Example: ~ e

The table below show the ungrouped data for the age of the
children months.

Frequency 4



FREQUENCY CURVEGIEEEEIEC HILDREN
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4. CUMULA“VE FREQUENCY CURVE;-
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This type is a graphic device employed to represent scale data. The
frequency can be represented by the c;mulc:’nv#fmqu.ena\z curve
by joining the midpoint of the bar WITh straight Imes
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Example: & ’

The table below show the ungrouped datfa for the age of the
children.

Frequency O 4 1117 25 35 42 55 64 72 79 84 89 92 96 99
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99.5 945 89.5 845 795 745 69.5 645 59.5 545 495 445 39.5 345 295 245



Children Age and Weight
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Picture
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Questions

Question 1:

What type of variablese

U O st

height measured in number of feet
weight measured in number of pounds
number of days it snowed

hair color

gender

average daily temperature




Questions Cont.

Question 2;

Indicate the best type of graph to use in each of the following: (put @
circle)

1) You want to show the frend of maternal mortality rate of (country),

1960-2000

a. pie chart  b. bar chart . histogram

2) You want to show the Distribution of 45 patients at (place) , in (time)
by age
a.pie chart  b.barchart  c.line graph &histogramd

3) You want to show the Distribution of 100 cholera patients at (place) ,

in (time) by age group
Q. ple chicr C. line graphd. histogram




Questions Cont.

Question 3:

Indicate the best type of graph to use in each of the following: (put
a circle)

1) You want to show how the marital status is divided among single,
married, divorced and widowed by sex.

C. line graph d. histogram

2) You want to show how the total number of people living in Saudi
ic_ divided among Saudi, Arab and None-Arab

b. barchart c.line graph d. histogram




Questions Cont.

Question:
Frequency Distributions, Present the math score in a Bar chart.

Frequency




Questions Cont.

Question:

The areas of the various confinents of the world (in millions of square
miles) 7 are as follows:11.7 for Africa; 10.4 for Asia; 1.9 for Europe; 9.4
for North America; 3.3 Oceania; 6.9 South America; 7.9 Soviet Union.

Draw a bar chart representing the above data and where the bars
are horizontdl:

The population (in millions) of the US for the years 1860-1950 is as
follows: 31.4 in 1860; 392.8 in 1870; 50.2 in 1880; 62.9 in 18%90; 76.0 in

1900; 92.0 in 12 1O GOSN IRNE=__——————_—— 50, 131.7 in 1940; and
151.1 InfSs

Make a time plot showing this information using line graph



Questions Cont.

Question:

Problem 30.21) Ten people were surveyed about their favorite pets
and the result is shown in the table below.

Make a bar & Pie chart fortnefollowing table of data





https://www.youtube.com/watch?v=v-jvFrxhjkw

