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Session Objectives
DOMAIN CONTENT

KNOWLEDGE  identify appropriate numerical and graphical summaries for a specific variable type

 identify appropriate statistical tool for data analysis

 interpret confidence interval for a variety of parameters

 interpret p-values in making statistical inferences

SKILLS  calculate and interpret descriptive measures

 apply the basic principles of estimation and hypothesis testing using a software

ATTITUDE  understand how to reduce data sets into a useful descriptive measure



Outline
 Introduction

 Statistical Tables

 Graphical Presentation of Statistical Data

 Summary Measures and Descriptive Statistics

 Inferential Statistics: Estimation and Hypothesis Testing
 One Sample with Continuous Outcome
 One Sample with Dichotomous Outcome
 Two Independent Samples with Continuous Outcome 

 Two Independent Samples with Dichotomous Outcome 

 Chi-square test

 Analysis of Variance

 Linear Regression

 Summary



Research Steps

Type of 
Formatting

Type of 
Analysis

Type of 
Data

Research Question

Method Selection & 
Sample Selection

Data Collection

Plan for Data Analysis

Data Analysis & 
Presentation



Statistical Table
 a common way of organizing 

and presenting statistical data

 the categories of the variables 
and their corresponding 
counts, percentages, and other 
statistical measures are 
presented in rows and columns

 One of the variables recorded was sex (nominal, 
qualitative)

 Frequency distribution tables are a common and useful 
way of summarizing discrete variables

 Relative frequencies

 Divide the frequency in each response category by the 
sample size (e.g., 1,625/3,539 = 0.459).

 With dichotomous variables, the relative frequencies are 
often expressed as percentages (by multiplying by 100).



Frequency Distribution
 a special kind of statistical table

 data on the number or the percentage of observations falling in 
different categories of the variable are presented

With categorical variables
 e.g. marital status, handedness, smoking 

status
 Responses are unordered
 the order of the responses or categories in 

the summary table can be changed
 present the categories alphabetically or 

perhaps from the most frequent to the least 
frequent.



Frequency distribution table
 For discrete variables 

which are inherently 
ordinal

 Ordered categories (e.g., 
excellent, very good, 
good, fair, poor)

 Continuously distributed 
measures, but then 
categorized for decision 
making 
e.g. blood pressure, body 

mass index



EXAMPLE. 
A study identified the nutritional status and 
type of feeding of infants in Municipality X. 
The table below summarizes the 
distribution of infants according to their 
nutritional status and type of feeding.

Cross-tabulation
 a frequency distribution showing 

the simultaneous categorization 
of two or more variables
 to determine whether the 

variables being considered are 
related to each other



Computing for Percentages
 Computed percentages are important when making 

comparisons, especially when the totals of the groups 
being compared are very different from each other

Question: 
Which type of mothers are more 
likely to be breastfeeding their 
baby, working or non-working?



Types of Graphs Commonly Used



Histogram
 Continuous quantitative

 To present a frequency distribution 
of a quantitative continuous variable 
like age, height, etc.



Frequency polygon

 Continuous quantitative

 The same use as the histogram

 Better when presenting more than 
one frequency distribution in the 
same graph (ex. comparison of the 
weights of male and female children)



Bar chart (horizontal or vertical)
 Qualitative, or discrete quantitative

 To show or compare absolute counts or relative figures 
(percentages, rates, etc.) of qualitative or discrete 
quantitative variables



Line diagram
 Absolute counts as well as relative or 

summary figures of both quantitative 
and qualitative variables for which the 
analysis of trends is relevant

 To show trends in absolute counts, rates, or 
means with respect to time, age, etc.



Pie chart
 Qualitative, or broad categories of 

quantitative variables

 To show how a total is divided into sub-
categories (when the number of categories 
is not too many)



Component Bar
 Qualitative, or broad categories of 

quantitative variables

 Same as the pie chart, but is better to 
use when presenting or comparing two 
or more sets of data



Scatterplot
 Quantitative (discrete or continuous)

 To show the nature and the strength of 
the relationship between two continuous 
quantitative variables



Descriptive Statistics for Continuous Variables
 Sample Mean
 Median
 Mode
 Range
 Variance and Standard Deviation
 Inter-quartile Range



Measures of Central Tendency

MEAN
 statistical measure 

derived by dividing the 
sum of all observations 
by the total number of 
observations included in 
the computations
 is easily affected by 

outliers with extremely 
high or low values – not 
recommended in the 
presence of extreme 
values

MEDIAN
middlemost value in a set 

of observations

 not affected by outliers

 choice for the measure of 
central tendency when the 
distribution is skewed

MODE
most frequently 

occurring observation in 
the data set
 possible for an absence 

of mode or presence of 
several modes



Range
 A relatively crude, yet important, measure

of variability
 Difference between the highest and the

lowest value in the data set
 Sample Range = Maximum – Minimum

 Easily affected by outliers with extremely
low or high values

Variance and Standard Deviation
 Average of the squared deviations from the 

mean of a given data set

 Units of the computed value of the variance 
are in squared units

 Standard deviation is the square root of the 
variance

Measures of Dispersion

Coefficient of Variation (CV)
 Computed by expressing the standard 

deviation as a percentage of the mean

 Comparing the variability of two variables 
with different units of measurement



If I will be asked to describe the data by using just 
one value, what will that value be?

 It is not recommended to describe the data using the mean if
the data set has extreme values.

 It is more appropriate to use the median when the distribution
is skewed or there are outliers which are extremely low or high
values.

 If it is to identify the value which occurs most frequently in the
data, use the mode.



If I will be asked to describe how different are the 
data from one another by using just one value, 
what will that value be?

 In the absence of outliers, standard deviation or variance is
the most appropriate measure of dispersion

 Usually employed in more advanced statistical analysis like 
hypothesis testing

 Interquartile range replaces standard deviation or variance
in the event the data set contains outliers



Descriptive vs Inferential Statistics

 Descriptive Statistics
Methods for organizing and summarizing information

 Inferential Statistics
Methods for drawing and measuring the reliability of conclusions 

about a population based on information obtained from a sample 
of the population
 Concerns with the techniques applied when making conclusions 

about a target population



Examples of Research Objectives Involving the 
Application of Inferential Statistics
 To compare the psychological distress and anxiety levels of 

COVID-19 patients, medical staff, and medical students

 To determine if there is an association between smoking and 
substance abuse among college students

 To determine if the proportion of suicide cases differs 
between geographic residence (urban vs rural) and between 
sex group (male vs female)



Inferential Statistics: 
Estimation and Hypothesis Testing

 One Sample with Continuous Outcome

 One Sample with Dichotomous Outcome

 Two Independent Samples with Continuous Outcome 

 Two Independent Samples with Dichotomous Outcome 



One Sample with Continuous Outcome
 According to the latest WHO* data published in 2018 life 

expectancy in Philippines is: Male 66.2, female 72.6, and 
total life expectancy is 69.3.
 Suppose in a 2020 study involving life expectancy of 

individuals in the Philippines, a sample of 4,532 individuals 
had an average life span of 70.5 years with a standard 
deviation of 12.1 years. 
 Does this data provide evidence that the life expectancy of 

Filipinos has increased? 
 Obtain the 95% confidence interval for the mean life span.

*https://www.worldlifeexpectancy.com/philippines-life-expectancy



Openepi*
 a free online 

statistical software

 offers an array of 
inferential statistics 
tools

*www.openepi.com



 Given:
 Total life expectancy is 

69.3.
 sample of 4,532 
 average life span of 70.5 

years
 standard deviation of 

12.1 years. 

 Does this data provide 
evidence that the life 
expectancy of Filipinos 
has increased? 
 Obtain the 95% 

confidence interval for 
the mean life span.



Interpretation
 The point estimate for the true mean life expectancy in the 

population is 70.5.
 The 95% CI is (70.15,70.85).
We are 95% confident that the true mean is between 70.15 

and 70.85 years. 
 Given that the total life expectancy is 69.3, which is outside 

the interval and is lower than the left endpoint of the interval, 
this suggests that the mean life expectancy of Filipinos had 
increased compared with the 2018 data.



One Sample with Dichotomous Outcome
 In 2006, there were approximately 1.4 million hospitalizations 

specifically for MH conditions*. In total, 21.3% of hospital stays 
included some mention of a MH condition as either a principal or 
secondary diagnosis.
 Does the data in 2018 provide evidence that there is a change in 

this proportion when 1,208 of the 4,516 of hospital stays included 
some mention of a MH condition as either a principal or secondary 
diagnosis? 
 Obtain the 95% CI for this proportion.

https://www.hcup-us.ahrq.gov/reports/statbriefs/sb62.pdf



 The sample proportion 
is p=26.75%.
 Point estimate, i.e., 

our best estimate of the 
proportion of the 
population. 
We are 95% confident 

that the true proportion 
lies between 25.47% 
and 28.06%. 
 The proportion has 

significantly increased 
vs 21.3% which lies 
outside the confidence 
interval.



Two Independent Samples with Continuous Outcome
 According to the latest WHO* data published in 2018 life 

expectancy in Philippines is: Male 66.2, female 72.6, and total life 
expectancy is 69.3.
 Suppose we want to calculate the difference in the mean life 

expectancy between men and women, and we also want the 95% 
confidence interval for the difference in means. 
 The descriptive statistics are given below.

*https://www.worldlifeexpectancy.com/philippines-life-expectancy



With 95% confidence, the 
difference in mean life 
expectancy between men 
and women is between -6.71 
and -2.49. 

 Our best estimate of the 
difference, the point 
estimate, is -4.6 years.



Two Independent Samples with Dichotomous Outcome
 The following table contains data on the prevalent substance abuse  among 

participants who were non-smokers and those who were smokers at the 
time of the study.

 The point estimate of prevalent substance abuse among non-smokers is 
126/1,864 = 0.0676 = 6.76%.
 The point estimate of prevalent substance abuse  among smokers is 

235/1,086 = 0.2164 = 21.64%. 
 Does the proportion of prevalent substance abuse in smokers differ as 

compared to non-smokers?



 The 95% confidence 
interval on the difference 
does not include zero. 
 The difference in 

prevalent substance abuse 
between smokers and 
non-smokers is statistically 
significant.



p-value
 probability of obtaining a result as extreme or more extreme than the actual 

sample obtained, given that the null hypothesis is true

p-value Interpretation

p<0.05 The null hypothesis is rejected unless the level of significance was set at 0.01, 
and the results are said to be statistically significant

0.01<p<0.05 The results are significant, and is usually denoted by one asterisk (*)

0.001<p<0.01 The results are highly significant, and is usually denoted by two asterisks (**)

p>0.05 The results are not statistically significant, unless level of significance was set 
at 0.10

0.05<p<0.10 There is a trend towards statistical significance.
Borderline significance, usually due to sample size problems



Chi-square test for independence
In an experiment to study the dependence of substance abuse on 
smoking habits, the following data were taken on 180 individuals:

Test the hypothesis that the presence or absence of substance abuse 
is independent of smoking habits at 5% level of significance.

Nonsmokers Moderate smokers Heavy smokers

Substance abuse 21 36 30

No substance abuse 48 26 19



Chi-square test for independence
Nonsmokers Moderate smokers Heavy smokers

Substance abuse 21 36 30

No substance abuse 48 26 19

 Statistical decision:
The p-value (0.001) is less than 
α=0.05, reject Ho.

 Conclusion:
The presence or absence of 
substance abuse is not 
independent of smoking habits. 



Analysis of Variance
 Objective: To measure and 

compare the severity of 
psychological distress which 
includes anxiety, stress, and 
depression among four 
groups of an Iranian 
population.
 ANOVA test was used to 

compare the severity of 
stress, anxiety, and 
depression among the four 
study groups.
 Is there a statistically 

significant difference in the 
mean psychological stress 
score among the four 
population groups?

Vahedian-Azimi, A., Moayed, M.S., Rahimibashar, F. et al. Comparison of the severity of psychological
distress among four groups of an Iranian population regarding COVID-19 pandemic. BMC
Psychiatry 20, 402 (2020). https://doi.org/10.1186/s12888-020-02804-9





Linear Regression
 A study determined the relationship 

between nutrient intake and the academic 
performance of grade school pupils. 
 The specific variables considered are the 

mental ability scores and caloric intake, 
measured in terms of the percentage of 
the required daily allowance (%RDA) for 
their age and sex. 
 The researchers wanted to derive a 

formula which will enable them to predict 
the mental ability score of a pupil given his 
%RDA for calorie.

Mental ability %RDA for 
calories

65 73.2
30 74.9
28 75.7
64 98.3
38 44.4
71 60.7
48 73.1
69 98.8
30 52.6
59 85.8



Scatterplot with the best-fit line
Mental ability %RDA for 

calories
65 73.2
30 74.9
28 75.7
64 98.3
38 44.4
71 60.7
48 73.1
69 98.8
30 52.6
59 85.8



Regression Equation

Mental ability = 15.227 + 0.474 (%RDA)



Appropriate Types of Analysis



Summary
 Computer and statistical software as tools for calculating descriptive 

measures and constructing various distributions from large data sets
 Confidence intervals are useful for comparing means or proportions 

and can be used to assess whether there is a statistically meaningful 
difference 
 Check if the confidence interval includes the null value (e.g., 0 for the 

difference in means, mean difference and risk difference or 1 for the 
relative risk and odds ratio).
When tests of hypothesis are conducted using statistical computing 

packages, exact p-values are computed




