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Statistics

* Statistics — A scientific discipline which is concerned
with systematic collection, compilation, processing,

.« 2 analysis, interpretation and presentation of data.
Statistics )
(Daniel W, 2005)
* Biostatistics — The application of statistics in biological
Dr. Htike Myat Phyu sciences and medicine

* Medical Statistics — applications of statistics
to medicine and the health sciences

Biostatistics

* The science of quantifying relationships observed in public
health and medical statistics can be assumed in two senses. Descriptive Statistics
1) Descriptive Statistics - Summarization of data describing in or

statistical idea Data Summarization
2) Inferential Statistics - Making of inferences about a

population based on information contained in a sample
* Estimation - Point estimation, Interval estimation

* Hypothesis testing
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Learning Outcomes

1. Describe data (mean, median, standard
deviation, IQR)

2. Present the results in a proper table or figures

Data summarization

Percentages, ratios, proportions and
rates

Frequency measures

Measures of central tendency
Measures of dispersion

Measures of location

Measures of skewness
Measures of peakedness

Categorical vs. Numerical

» Categorical — frequency, proportion, ratio, rate,
%

* Numerical - measures of central tendency
(mean, median, mode) & dispersion (SD, IQR)
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Summarizing Categorical data

Ratio — x/y [e.g. Male-female ratio = 1:5]
Proportions - x/(x+y) [e.g. Proportion of male
=5/30]

Rate [e.g. Crude Birth rate]

Frequency [e.g. no. of males = 5]

Percentage - x/(x+y) * 100 [e.g. % of males =
(5/30) * 100 = 16.67 %]
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A.

Summarizing numerical data

Measures of central tendency

o Mean - Calculated by adding up all the values and dividing
this sum by the number of values in the set

o Median - middle most value of arranged data

o Mode — the value that occurs most frequently in the data
set

Measures of dispersion

o Standard deviation (SD) & variance

o Range (Min — Max) & Inter-quartile range (IQR)

Measures of location

* Percentiles
* Quartiles
* Quintiles
* Deciles

Xsmallest Q1 Median Q3 >(Iargest

| | | ‘ Box Plot
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Measures of skewness

Skew refers to the symmetry of a distribution
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Measures of peakedness

Kurtosis
* describe the peakedness of a curve or the rate
at which the curve rises : L
* Laptokurtosis

* Mesokurtosis
* Platykurtosis
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How to describe data

Frequency, %
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DATA PRESENTATION BY TABLES

Example

3.1 Sociodemographic characteristics of study sample

From the 102 selected residents, 100 (98% response rate) had agreed to participate.
Details of the sociodemographic characteristics of study respondents are shown in

Table 3 1.

Table 3.1: Sociodemographic characteristics of study sample (100 respondents)

Variable

Mean (SD)

Median (IQR)  Freq. (%)

Age (year)
Family income (RM)
Gender

Male

Female
Ethnicity

Malay

Chinese

Indian

Others
Education level

No schooling

Primary school

Secondary/higher

40.6 (5.36)

2500 (2000)*

48 (48.0)
52 (52.0)

76 (76.0)
13 (13.0)
10 (10.0)

1(1.0)

34 (34.0)
32 (32.0)
34 (34.0)

SD = Standard Deviation;

IQR =Interquartile range;

@ The distributionis skewed to the right

Freq. =frequency
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Example

Table 2 Prevalence of the MS by age group and age standardized prﬁn
IDF criteria
Men Women P Total M
9 (60% 065 20 (56%)
47 (89%) 0.002

o
Total

P 078 0.02

a crude prevalence.
b age standardized prevalence.
< p-value for the difference by age group within a subgroup.
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DATA PRESENTATION BY USING
FIGURES/GRAPHS/CHARTS

How to display data

* Categorical
— Pie
— Bar chart - Simple or Multiple or composite
(stacked), Horizontal or vertical

* Numerical
— Dot plot or Scatterplot
— Histogram
— Line graph
— Box & whisker plot

CATEGORICAL DATA PRESENTATION
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Pie chart

City of Tallahassee FY02
Revenues from All Sources

O Utilities (66%)

H Interdept (7%)

O Cap Bdgt OH (1%)
O Taxes (8%)

B InterGvtl (4%)

E Fund Balance (1%)
B Misc (12%)

O Interest (1%)

Taxes (8%)

Cap Bdgt OH (1%)
Interdept (7%)

Utilities (66%)
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Bar Chart

Value of New Commercial Permits

$120,000,000
$90,000,000
$60,000,000 1 B2001 Dollars

$30,000,000

Bar Chart

Percent Change in Fo})ulation Size by Race and
Hispanic Origin: 1980-2000

Taken from the Tallahassee Statistical Digest, 2001

204.0
141.7
127.3
87.7
743
2.2 308 o
= ‘ 7.
—
Total White  Black American Asian  Some  Hispanic Non- White, Minority
Indian  and other Hispanic Non-
and  Pacific  race Hispanic
Alaska Islander
Native

Source: U.S. Census Bureau, decennial census of population, 1980 and 2000.

Clustered Bar Chart

Clustered Bar Chart

Percent over age

90%
80%
70%
60%
50%
40%
30%
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25 with degree

Educational Attainment for Bay County
and the State of Florida, 2000

@ Bay County

@ State of Florida

Census

HISTORICAL AND PROJECTED CAPITAL EXPENDITURES

446,991,850
255,088.700

Transportatior

Transportation - Aviation & Mass Transit

Nz323500
]4.&50‘100

24,183,500
Leisure 430, EFY2003-07

Public Safety

OFY2002-06

CGeneral Govemment Activity

Economic Development

Percent HS Grads (25+)
Degree Type

Percent College Grads (25+)

Source: Tallahassee 2003 CIP
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Stacked Column Chart

Composition of Infrastructure Stocks
by National Income Level
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NUMERICAL DATA PRESENTATION
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Histogram

No. of patients

W

100 150 200 250 300 350 400 450 500
Serum E; (pmoll)

Figure 4.2 An example of positive skew. Serum E2 levels in 45 patients in a study of HRT for the
prevention of osteoporosis. Reproduced with permission of the British Journal of General Practice (1997,
Vol. 47, pages 161-165)

Line Chart

Total Population by Reglon: 1900 to 2000

Millions
120 —
100 [—
80 |—
Midwest
40 f—
Hortheast
20—
™ West
0 | 1 L I 1 1 1 1 1 1 I
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Source: U.S. Census Bureau, decennial census of population, 1900 to 2000.

Line-Column Chart Example

Population

Figure 2.1 Walton County Population Growth, 1940-2000
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Box plot

Often called a box-and-whisker plot
Graphical display of data using 5-Number Summary
A vertical or horizontal rectangle

The ends of the rectangle = the upper and lower
quartiles

Aline drawn through the rectangle=median value

Q, Median

smallest 3 largest
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Take Home Message

Descriptive Statistics

Categorical
Numerical

Frequency

Percentage

|
—

Bar
Pie
|

Mean (SD)
Median(IQR)

| —
—

Histogram, Line,

Dot, Box plot

| S —

Thank you
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