Epidemiology And Biostatistics Exam
Questions 1

Epidemiology And
Biostatistics Exam

Questions

Epidemiology
And
Biostatistics
Exam
Questions

INTRODUCTION:
NAVIGATING THE
INTERSECTION OF
DATA AND
DISEASE

Downloaded from
www.remodelicious.com
by Beck & Caleb

For students of public
health, medicine, and
the life sciences, few
academic hurdles feel
as daunting as a
comprehensive

examination in
epidemiology and
biostatistics. The
pairing of these two
disciplines is
intentional; they are
the twin pillars upon

which evidence-based
medicine and
population health
research are built. This
article serves as a
deep, practical guide
to understanding
Epidemiology And
Biostatistics Exam
Questions. We will
explore not just what
you need to know, but
how to think critically,
interpret data, and
communicate findings
effectively. Whether
you are preparing for a
graduate-level

comprehensive exam,
a certification test, or a
final course
assessment, mastering
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these question types is
essential for your
academic success and
future career.

WHY THESE TWO
SUBJECTS ARE
ALWAYS TESTED

TOGETHER
Before diving into
specific question

formats, it is crucial to
understand the
symbiotic relationship
between the two fields.
Epidemiology is the
science of
understanding the
distribution and
determinants of health-
related states in
populations.

Biostatistics provides
the mathematical
toolkit to analyze that
distribution and infer
causation. An exam
question will rarely test

the context of a case-
control study design
(epidemiology). This
integrated approach is
why Epidemiology
And Biostatistics
Exam Questions
often feel complex;
they require dual
fluency in both the
conceptual framework
of study design and the
mathematical rigor of
data analysis.

CORE TOPICS
COVERED IN
TYPICAL EXAM
QUESTIONS

To prepare effectively,
you must know the
terrain. Most
examinations draw
from a well-established
set of core topics.
Below, we break down
the most common
domains you will

one in isolation. You encounter.

will be asked to

interpret an odds ratio

(biostatistics) within

2 Epidemiology And Biostatistics Exam 2024-01-04

Questions



Epidemiology And Biostatistics Exam

Questions

Study

Design:

The

Foundatio

n of

Every

Question

A significant portion of
any exam focuses on
the ability to identify,
critique, and compare
different study designs.
You will often be
presented with a short
scenario and asked to
determine the best
design to answer a
specific research
question. Key designs
include:

¢ Cross-sectional
studies:

Measuring
exposure and
disease at a
single point in
time. Exam
questions often
focus on their
utility for
estimating
prevalence but
their weakness in
establishing
temporality.
Cohort studies:
Following a
group of people
forward in time.
Look for
questions about
relative risk,
incidence rates,
and loss to
follow-up bias.
Case-control
studies: Starting
with the outcome
(disease) and
looking backward
for exposure. Be
prepared to
answer about
odds ratios,



selection bias,
and the
limitations of
recall bias.

* Randomized
Controlled
Trials (RCTs):
The gold
standard for
causality.
Questions here
often focus on
randomization
techniques,
blinding,
intention-to-treat
analysis, and
placebo effects.

Measures
of
Disease
Frequenc

y

You must be
comfortable calculating
and interpreting basic
epidemiologic
measures. Exam
questions frequently
ask you to compute
these from a simple
2x2 table or from a
narrative description.
The most critical
measures include:

 Incidence: The
number of new
casesina
population over a
specific time
period.

e Prevalence: The
total number of
existing cases at
a specific point in
time.

e Mortality rates:
Crude, specific,
and standardized
mortality ratios.
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Measures
of
Associati
on and
Impact

This is where
epidemiology meets
biostatistics directly.
You will be expected to
not only calculate
these values but to
interpret their meaning
in plain language. Key
metrics include:

e Risk Ratio (RR)
and Odds Ratio
(OR):
Understanding
when to use
each, how to
calculate them,
and how to
interpret a
confidence

interval that
crosses 1.0.

e Attributable
Risk (AR): The
difference in risk
between the
exposed and
unexposed
groups.

e Population
Attributable
Fraction (PAF):
The proportion of
disease in the
population that
could be
prevented if the
exposure were
eliminated.

TYPES OF EXAM
QUESTIONS YOU
WILL ENCOUNTER

Understanding the
format of
Epidemiology And
Biostatistics Exam
Questions is half the
battle. Examiners
typically use a mix of
question styles to
assess different levels



of cognitive skill, from
basic recall to high-
level synthesis.

The Data
Interpreta
tion
Question

This is perhaps the
most common and
challenging type. You
will be presented with
a table or figure
showing the results of
a study. You must
answer several
questions about it. For
example:

"A case-control study
was conducted to
examine the
relationship between a
high-sugar diet and
pancreatic cancer. The
results are shown
below. Calculate the
odds ratio and

interpret the 95%
confidence interval
(1.8 - 4.2)."

How to approach it:
First, identify the study
design. This tells you to
use the odds ratio, not
the risk ratio. Second,
construct the 2x2 table
mentally if it is not
provided. Third,
calculate the OR
(ad/bc). Fourth, and
most importantly,
interpret the result. An
OR of 3.0 with a CI of
1.8 to 4.2 means that
individuals with a high-
sugar diet have 3 times
the odds of having
pancreatic cancer, and
this result is
statistically significant
because the interval
does not include 1.0.

The
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Methodol

ogical
Critique

Question

These questions
present a short
description of a study
and ask you to identify
its major strengths and
weaknesses. They
require you to think
like a peer reviewer.

How to approach it:
Listen for keywords.
Does the study claim
causation from a cross-
sectional design? That
is a flaw. Did the study
have a high dropout
rate? That threatens
internal validity. Is the
sample all from one
city? That limits
generalizability. Always
structure your answer
around the pillars of

validity: internal
validity (bias,
confounding) and
external validity

(generalizability).

The
Calculatio
N
Question

These are
straightforward but
require precision. You
might be asked to
calculate sensitivity,
specificity, positive
predictive value (PPV),
or a standardized
mortality ratio (SMR).

How to approach it:
Memorize the formulas
early. Sensitivity =

a/(a+c). Specificity =
d/(b+d). PPV
a/(a+b). Pay close

attention to what the
question is asking. A



common trick: asking
for PPV when the
prevalence of the
disease is very low. In
that case, even a test
with good sensitivity
and specificity may
have a low PPV.

MASTERING
BIOSTATISTICAL
CONCEPTS FOR
EXAM SUCCESS

Biostatistics is often
the area where
students feel the most
anxiety. However, the
exam questions are
designed to test your
understanding of core
principles, not your
ability to perform
complex calculus.
Focus on these key
areas.

Understa

nding p-
values
and
Confidenc
e
Intervals

This is the heart of
inferential statistics.
You must be able to
explain these concepts
in plain English. A p-
value is the probability
of observing your data
(or something more
extreme) if the null
hypothesis is true. A p-
value < 0.05 s
conventionally
considered
"statistically
significant." However,
modern exam
questions increasingly
ask you to focus on
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confidence intervals
instead. A 95%
confidence interval
gives you a range of
plausible values for the
true effect. If the
interval for a risk ratio
includes 1.0, the result
is not statistically
significant, regardless
of the p-value.

Types of
Variables
and
Appropria
te Tests

You should know the
difference between
continuous,
categorical, and ordinal
variables. From there,
you should be able to
select the correct
statistical test.

e t-test:

Comparing
means between
two groups.
ANOVA:
Comparing
means between
three or more
groups.
Chi-square
test: Testing
association
between two
categorical
variables.
Pearson
correlation:
Measuring the
linear
relationship
between two
continuous
variables.
Regression
analysis:
Modeling the
relationship
between a
dependent

variable and one

or more
independent



variables.

Confound
Ing and
Interactio
n

These advanced topics
separate the novice
from the expert.
Confounding occurs
when a third variable is
associated with both
the exposure and the
outcome, distorting the
true relationship.
Smoking is a classic
confounder in studies
on alcohol and lung
cancer. Interaction (or
effect modification)
occurs when the effect
of the exposure on the
outcome differs across
levels of a third
variable. Exam
guestions will ask you
to identify potential

10

confounders and
distinguish them from
effect modifiers.

STRATEGIES FOR
STUDYING
EPIDEMIOLOGY
AND
BIOSTATISTICS

Effective  preparation
for Epidemiology And
Biostatistics Exam
Questions requires a
strategic approach.
Passive reading is not
enough. You must
engage with the
material actively.

Practice
with Real
Data

The best way to
prepare is to work
through problems. Use
publicly available
datasets or practice
questions from your
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course. Force yourself
to build the 2x2 table, (USE
calculate the measure ,
of association, and V|Sua|
write a complete
interpretation. The I
more you do this, the Alds
faster and more Draw out study

accurate you will
become.

Form a

Study
Group

These concepts often
become clearer when
you explain them to
someone else. In a
study group, take turns
being the "teacher."
Try to explain the
difference between a
risk ratio and an odds
ratio to your peers.
Teaching is a powerful
tool for cementing your
own understanding.
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designs. Sketch causal
diagrams (DAGs) to
understand

confounding. Create
flowcharts for selecting
the correct statistical
test. Visual learning
can help you see the
connections between

different concepts,
making it easier to
answer integrated

exam questions.

SAMPLE EXAM
QUESTION
WALKTHROUGH

Let us apply everything
we have discussed to a
representative

question. This is
exactly the kind of
integrated
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see.
Scenario: A
prospective cohort

study is conducted to
examine whether
physical activity
reduces the risk of type
2 diabetes. 10,000
adults who are free of
diabetes at baseline
are recruited. They are
categorized as "active"
(at least 150 minutes
of moderate activity
per week) or
"sedentary." They are
followed for 10 years.
At the end of the study,
300 people in the
sedentary group
developed diabetes,
while 150 people in the
active group developed
diabetes. The total
number of person-
years at risk was
45,000 for the
sedentary group and
48,000 for the active
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group.
Questions:

1. What is the
incidence rate of
diabetes in the
active group?

. Calculate the
incidence rate
ratio (IRR)
comparing the
sedentary group
to the active
group.

. Interpret this IRR
in plain
language.

. What is one
major potential
source of bias in
this study, and
how could it be
addressed?

Approach and

Answers:

1. Incidence rate in
the active group:
150 cases / 48,000
person-years
0.003125 cases per
person-year, or 3.125
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cases per 1000 person-
years.

2. Incidence rate
ratio: (300/45,000) /
(150/48,000)
(0.00667) / (0.003125)
=2.13.

3. Interpretation:
The incidence rate of
diabetes in the
sedentary group is
2.13 times higher than
the incidence rate in
the active group. This
suggests that physical
activity is protective
against developing
type 2 diabetes.

4. Potential bias:
Information  bias
regarding physical
activity. People may
misreport their activity
levels. This could be
addressed by using
objective measures like
accelerometers or by
validating self-report
data in a subsample.
Another strong answer
would be confounding
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by socioeconomic
status or diet.

COMMON PITFALLS
TO AVOID ON
EXAM DAY

Many students lose
points not because
they do not know the
material, but because
they make careless
errors. Be aware of
these common
mistakes.

e Confusing
incidence and
prevalence:
Incidence is
about new cases;
prevalence is
about all cases.
Misinterpreting
the null value:
Remember, for
RR and OR, the
null value is 1.
For the p-value,
the null value is
usually 0.05. Do
not mix these up.
e Forgetting to
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specify time: must always
When reporting include the time
incidence, you frame
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