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Clinical Statistics 

for Non-Statisticians



2Medical Affairs Professional Society | 2018

Introduction

Firas Dabbous, MS, PhD 
Associate Director of HEOR 
Abbvie



3Medical Affairs Professional Society | 2018

Disclaimer

The views expressed in this Webinar are those 
of the presenters, and are not an official 
position statement by MAPS, nor do they 
necessarily represent the views of the MAPS 
organization or its members. 
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Objectives 
• To define some terminologies in statistics
• To explain different types of data (quantitative vs. 

qualitative)
• To describe different ways in presenting summary 

data (such as proportions, means, medians, range 
and standard deviation) 

• To explain 95% confidence intervals
• Bivariate analyses and appropriate statistical testing 

for quantitative and qualitative variables
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Biostatistics
• Defined by Merriam-Webster as “the statistical 

processes and methods applied to the collection, 
analysis, and interpretation of data and especially 
data relating to human biology, health, and 
medicine”

• Statistical analyses are used to manipulate,
summarize, and investigate data, so that useful
decision-making information are generated
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Types of Statistics
• Descriptive statistics are used to describe the 

population of interest 
– Summary outcomes include proportion, mean, standard 

deviation, median, etc..
• Inferential statistics are used to make general 

conclusions using study samples about populations 
of interest 
– Because it is often too expensive and not-feasible to study 

the general population, statistical method are used to 
make inferences on the larger population. 

– Samples are usually part of the large population and 
sample statistics are imperfect representations of the 
corresponding population.
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Population and Sample
• Population is the entire group of patients

– Example, a researcher is interested in studying 
smoking (variable 1) and lung cancer 
(variable 2) in Medicare patients

• Sample is representative of the larger 
population 
– Should have similar characteristics as the 

population it is representing 
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Variable types
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Qualitative (categorical) 
variables
• Measures non-numeric qualities and take category 

or label value: 
– Dichotomous or binary variables, those that have only two 

categories
• E.g. Presence of a certain disease (yes, no)

– Nominal variables have three or more mutually exclusive 
categories without an apparent order 
• E.g. Hair color, race/ethnicity, blood type 

– Ordinal  variables have three or more categories and are 
ordered such that values in one category are larger or 
smaller that those in another
• E.g. visual analog Scale,  Cancer staging
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Proportions 
• Proportion is the number of patients with a certain 

characteristic of interest divided by the total sample 
of patients  (in other words prevalence)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑠𝑒 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑖𝑛 𝑡𝑒ℎ 𝑠𝑎𝑚𝑝𝑙𝑒
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Bar Chart
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Area Chart
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Pie Charts



16Medical Affairs Professional Society | 2018

Population pyramid 
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Ratio
• Is the relative magnitude between two quantities

– E.g. Number of obese in males/ number of obese in 
females 

– E.g number of cases to controls or in an analytical setting 
odds ratios, risk ratios or rate ratios (to be defined in later 
webinars)
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Presenting Ratios in table format
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Forest Plot
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Rate

• Is another measure of frequency of an 
event in a certain population over a certain 
period of time. (i.e. Incidence rate)
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Line Graph
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Line Graph



23Medical Affairs Professional Society | 2018

Time series 
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Incidence rates and mortality 
rates in the USA
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Stacked Bar Chart
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Numerical variables 
• Variables that take numerical values: 

– Continuous when the variables can take any value within a 
certain range, i.e. include decimal values 
• E.g. weight (lbs), height (inches), blood pressure, age as 

measured on a continuous scale
– Discrete: observations take only a certain numerical value

• E.g. Number of prescriptions, number of pills per day or 
age in years  
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Measurement of central 
tendency
• Assumptions made around the distribution (normal 

or non-normal) of the data, determines which 
measure of central tendency to use 

• Histograms are very powerful in summarizing the 
distribution of a univariate dataset 
– center (i.e., the location) of the data
– spread (i.e., the scale) of the data
– skewness of the data
– presence of outliers
– presence of multiple modes in the data.
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Mean (average)

• Mean (average) is used when the data are 
assumed to be normally distributed 

Mean = Σ1
2

– Very sensitive to outliers and is not a true representation of 
the data if such outliers exist

– e.g. the mean of this dataset {1,2,3,4,5,6,7,8} is 4.5
– whereas the mean of {1,2,3,4,5,6,7,25} is 6.6. 
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Bar Chart
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Median & Range
• Median Describes the center of the data . By 

definition, 50% of the data resides below and the 
other 50% above the median
– It is not impacted by outliers

• It mostly used to describe non-normally distributed 
data such as costs 
– e.g. the median of this dataset {1,2,3,4,5,6,7,8} is 4.5
– And remains the same after replacing 8 with an outlier 

{1,2,3,4,5,6,7,25}
• Range is the difference in maximum and minimum 

values in a dataset 
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Tabular presentation

Trogdon JG, Murphy LB, Khavjou OA, Li R, Maylahn CM, Tangka FK, et al. Costs of Chronic Diseases at the State Level: The Chronic 
Disease Cost Calculator. Prev Chronic Dis 2015;12:150131. DOI: http://dx.doi.org/10.5888/pcd12.150131

http://dx.doi.org/10.5888/pcd12.150131
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Or presented graphically
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Standard deviation
• Standard deviation is most commonly used and 

defined as the average distance from the mean

• In the normal distribution 99% of the values should 
fall within 3 SDs, 95% within 2 SDs and 68% within 1 
SD. 

SD= (14µ)6
247
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Standard error (SE) of the mean
• It is basically the standard deviation of all sample 

means if we were to repeatedly sample from the 
population

• SE of the mean describes how closely the sample 
mean approximates the population mean

SE=SD/ 𝑛

• SE inversely associate with the sample size. 
• SE is useful when statistically comparing two means 

from two different samples to make inferences 
whether they represent similar populations 
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Confidence interval (CI)
• Gives a range and specifies probability that the true 

parameter value falls within this range
• Interpretation: If we were to repeat the experiment 

100 times and compute 95% confidence intervals 
for each sample, then approximately 95 of the 100 
CIs will include the true population estimate 

• In practice, we only sample once and make 
inferences about the true population mean, 
therefore, we may or may not capture the true 
mean

• 95% probability that the confidence interval will 
contain the true population mean
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Means and CIs

Wacker, Margarethe & Hunger, Matthias & Karrasch, Stefan & Heinrich, Joachim & Peters, Annette & Schulz, Holger & Holle, Rolf. (2014). Health-related quality 
of life and chronic obstructive pulmonary disease in early stages – longitudinal results from the population-based KORA cohort in a working age population. 
BMC pulmonary medicine. 14. 134. 10.1186/1471-2466-14-134. 
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Types of Analyses
• Univariate analyses

– when describing one variable such as histograms or 
graphs.

• multivariate analyses
– when more than one measurement is made on each 

observation
• Bivariate analyses 

– When only two measurements are made on a single 
observation 
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TTEST
• One sample TTEST is used to test whether the sample mean is 

different from a hypothesized value
– The mean BMI of a diabetic sample of patients differs from 

27.0

• Two independent samples TTEST is used to compare the means 
of a variable of interest between two groups 
– Test whether the mean BMI for diabetic female patients is 

similar to the mean BMI for diabetic male patients 

normality assumption of the variable of interest should always be 
met before running the TTEST 
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Example (Independent TTEST)
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Not-parametric tests
• Wilcoxon-Mann-Whitney test is used when the 

normality assumption is not met
– The variable is at least ordinal
– Widely used in skewed data for example health care 

resource utilization and cost data 
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Tests for categorical data 
• Chi-square is used to test whether there is an 

association between categorical variables
– E.g. prevalence of a certain disease by gender
– Generates a contingency table with the assumption that 

each cell should include 5 or more observations 
• Fishers exact test is used to test whether there is an 

association between categorical variables but 
relaxes the 5 observations per cell
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Example 
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Take Away
• Data should be presented in an organized manner 
• Data figures should be easy to understand 
• Label axis and indicate source of the data 
• Include footnotes as need for additional 

explanation 
• Statistical tests have assumptions and depend on 

the type of data 




