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Thanks: From the Kerns River APIC chapter



● The primary purpose of epidemiology is to aid in the understanding of 
the causes of a disease by knowing its distribution; determinants in 
terms of person, place, and time; and natural history.

● Understanding the elements involved in the transmission of infection 
enables infection preventionists (IPs) to develop strategies that target 
specific areas in the transmission process.

● Selecting the appropriate study design is an essential step in answering 
questions important to IPs.

● IPs should understand the meaning of commonly used epidemiology 
terms and know how to apply basic epidemiology skills.

● Correct presentation of data allows the IP to demonstrate outcomes 
and relationships in a manner that will likely encourage collaboration 
and support among stakeholders.

● Risk: The probability or likelihood of an event occurring.
● Risk factor: A characteristic, behavior, or experience that increases the 

probability of developing a negative health status (e.g., disease, 
infection).

● association: The relationship between a risk factor and an outcome, 
such as a disease.

● Causation: A determination that a particular risk factor results in an 
outcome, such as a disease.

● Epidemiology: The study of the distribution and determinants of disease 
and other conditions in human populations.

● Hypothesis: A theory developed with current information regarding a 
risk factor or set of risk factors, which can be tested using statistics.
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Surveillance Ch 11 
Calculated incidence or prevalence (in the now, or previous to now)

Calculated specific infection rates /ratios

Provider specific, unit specific, device specific, procedure specific, standardized infection ratio

Interpretation of surveillance data (descriptive statistics)

Syndromic surveillance (symptoms before the lab result usually)

Sentinel Surveillance (often larger places with an enhanced surveillance like flu)

Pseudo outbreaks (cohorts coming in for school from another country with bulk testing?)





Chapter 13 of APIC text







So many variables!











M&M’ +M

Mean-average

Median-half above, half below

Mode-Most frequent 



 Standard deviation is a summary measure of how far the data points spread out around the mean



A (very) little statistics overview

Measures of Central Tendency: Mean, median, and 
mode
Measures of Dispersion (spread): Standard deviation, 
variance, range, quartiles
Normal distribution: symmetric around the mean
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discrete data

Fisher’s test for small # 

N=< 20

< 5 per cell

Small fish







Many of the following definitions are adapted or borrowed from the glossary in Principles of Epidemiology in Public Health Practice. 
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● 2 by 2 table: a table with two outcome columns (e.g., disease and no disease) and two exposure rows (e.g., exposed and not 
exposed).  See Table 13-1.

● Categorical data:  variables with data split into mutually exclusive categories (also known as qualitative data).
● Denominator: the lower portion of a fraction; used in calculating ratios, proportions, and rates.
● Quantitative data: variables with numeric data that represents counts or values on a numeric scale.
● Incidence: a measure of the frequency with which new cases or events occur among a population during a specified period.
● Numerator: the upper portion of a fraction.
● Population: the total number of people in a particular group.
● Prevalence: the number or proportion of cases or events present in a given population.
● Ratio:  a comparison of two quantities, calculated by dividing one quantity by the other.
● Sensitivity:  the ability of a test or other surveillance method to identify true cases.
● Specificity:  the ability of a test or other surveillance method to exclude persons who are not cases.
● Validity:  the degree to which a screening test or other data collection tool measures what it is intended to measure.
● Variable:  any characteristic or attribute that can be measured and can have different values.

https://text.apic.org/toc/epidemiology-surveillance-performance-and-patient-safety-measures/descriptive-statistics/#book_section_references
















Watch for bias like rose colored glasses and head in the sand



Questions

Identify the median in the following list of numbers: 6, 2, 9, 7, 1, 4

a. 9
b. 7
c. 5
d. 4



Question #22

In any normal distribution, the proportion of observations that are within 
two standard deviations of the mean is closest to: 

a. 0.50
b. 0.68
c. 0.95
d. 0.98



Question #23

The most important feature of nonparametric tests is that they: 

a. Make no assumption about variance in the populations
b. Can only be used with ordinal levels of measurements
c. Require normal distribution
d. Require equal population variances



Question #23, Answer/Rationale

Answer: A, Make no assumption about variance in the populations

Rationale: Non-parametric data make no assumption about the distribution of the 
population values and can be used with discrete, nominal, ordinal, or interval data. 

The main advantage of non-parametric methods are that assumptions of a normal 
distribution are NOT required, however, they may not provide accurate results 
because they are distribution-free. 



Question #24

Which of the following indicates a strong positive correlation? 

a. r = 0
b. r = -0.993
c. r = 0.603
d. r = 0.45



Question #24, Answer/Rationale

Answer: C, r=0.603

Rationale: Correlation shows whether paired variables are related. The r value 
measures the degree of strength of the relationship. The range of r values is -1to 
1. The closer the value is to 1, the stronger the positive relationship, meaning as 
one variable increases, so does the other. A negative correlation means that as 
one variable increases, the other decreases. 

Note that correlation is not the same as causation! 



Question #26

Which of the following steps are NOT included in hypothesis testing? 

a. State the null and alternative hypothesis
b. Set the significance level
c. Eliminate outliers
d. Compare the probability value to the significance level



Question #26 Answer/Rationale

Answer: C, Eliminate outliers

Rationale: Hypothesis testing is a key part of statistical analysis. It estimates the probability 
(likelihood) that a result did not occur by chance. 

Steps to hypothesis testing include: 

1. State the question
2. Specify null and alternative hypotheses
3. Calculate test statistic (comparison to evaluate relationship to null, e.g. t-test)
4. Compute probability of test statistic (p-value)
5. State conclusions

Outliers are observations that deviate significantly from other observed values. These must 
be investigated to determine their origin and the optimal method of analysis, however, 
simple removal of outliers can drastically change conclusions. 



Question #27

The range of the correlation coefficient is: 

a. -1 to 0
b. 0 to 1
c. -1 to 1
d. None of the above



Question #27, Answer/Rationale

Answer: C, -1 to 1

Rationale: Correlation is used to 
evaluate the direction and 
magnitude of the relationship 
between two variables. The closer 
the value is to +,- 1, the stronger the 
correlation. The association 
decreases as r approaches zero. 

https://sphweb.bumc.bu.edu/otlt/MPH-Modules/PH717-QuantCore/PH717-Module9-Correlation-
Regression/PH717-Module9-Correlation-Regression4.html



Question #28

If the index of kurtosis is -1.99, then the curve is: 

a. Relatively flat
b. Negatively skewed
c. More peaked
d. A typical bell shaped curve



Question #28, Answer/Rationale

Answer: A, Relatively flat

Rationale: Kurtosis is a statistical 
measure used to describe the 
degree to which scores cluster in 
the tails or the peak of a frequency 
distribution. Positive kurtosis 
indicates a high peak with “skinny” 
tails and negative kurtosis indicates 
a flat distribution with “fat” tails. A 
normal distribution has an index of 
zero. 
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CIC Statistics Knowledge and Skills
● Explain the different types of 

quantitative data
● Explain the different types of 

categorical data
● Describe the various measures of 

central tendency
● Describe the various measures of 

spread
● Explain the difference between 

descriptive and inferential 
statistics

● Describe the various measures of 
frequency

● Define null hypothesis
● Define alternative hypothesis
● Explain the concept of p-value
● Explain reliability, sensitivity, and 

specificity
● Differentiate between positive and 

negative predictive value
● Explain what “percentiles” mean
● Define what the Standardized 

Infection Ratio (SIR) reports
● Generate a SIR





Rationale Q3

C- case control studies group by disease status and then investigate past exposures with objective of identifying exposures that are 
most common to cases than to controls.  This is an appropriate study design for this example because there are existing cases, and 
the IP is trying to identify the exposures that are associated with the bloodstream infections.  



Question #25
The Employee Health Service has notified the IP that seven employees have P. 
aeruginosa folliculitis. Initial investigation reveals that six of the seven cases 
belong to the same health club. Working on the hypothesis that the whirlpool at 
the health club is associated with the infections, the IP decides to conduct a 
case-control study using two controls for each case. Which of the following groups 
is the most appropriate control. 

a. Non-ill family members of the ill employees
b. Non-ill hospital employees matched for age and sex
c. Hospitalized patients with P. aeruginosa folliculitis matched for age and sex
d. Non-ill members of the health club matched for age and sex. 
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