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Biostatistics  stands  as
one of the most critical
p i l l a r s  o f  modern
medical  and biological
research,  yet  it  often
i n t i m i d a t e s
newcomers. If you are

stepping into the world
of public health, clinical
trials, or epidemiology,
y o u  h a v e  l i k e l y
searched for a reliable
in t roduct ion  to
b i o s t a t i s t i c s
q u e s t i o n s  a n d
answers  to  demystify
the subject. This article
i s  des igned  to  do
exactly that: provide a
clear,  human-friendly,
and  comprehensive
overview  of  the  core
concepts  through  a
question-and-answer
framework. By the end,
y o u  w i l l  n o t  o n l y
understand the "what"
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a n d  " w h y "  o f
biostatistics  but  also
feel  confident  applying
its  basic  principles  in
y o u r  s t u d i e s  o r
professional  work.
Whether  you  are  a
graduate  s tudent
preparing for an exam,
a  h e a l t h c a r e
professional diving into
data  analysis,  or  a
curious  learner,  this
guide will  address the
most  frequent  and
important  questions
t h a t  a r i s e  w h e n
beginning your journey
with  biostatistics.  Let
us start from the very
beginning.

WHAT EXACTLY IS
BIOSTATISTICS
AND WHY IS IT
IMPORTANT?

The Core

Definition
of
Biostatisti
cs
Biostatistics  is  the
a p p l i c a t i o n  o f
statistical  methods  to
t h e  a n a l y s i s  o f
biological  and  health-
related  data.  It  is  the
science  of  extracting
meaningful  insights
from data that involves
variability, uncertainty,
and randomness. While
general  statistics  can
be applied to any field,
biostatistics specifically
a d d r e s s e s  t h e
complexities  inherent
in living systems, such
as  genetic  variation,
e n v i r o n m e n t a l
influences,  and  ethical
c o n s t r a i n t s  o n
experimentation.
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Why Do
We Need
a
Separate
Introducti
on To
Biostatisti
cs
Questions
And
Answers?
Many  students  find
that  general  statistics
courses  do  not  fully
prepare  them  for  the
unique  challenges  of
biological  data.  In

biology  and  medicine,
data rarely follow neat,
t h e o r e t i c a l
distributions.  You  will
encounter  missing
values,  outliers,  small
sample  s izes,  and
correlated observations
from the same subject
measured over time. A
d e d i c a t e d
in t roduct ion  to
b i o s t a t i s t i c s
q u e s t i o n s  a n d
answers  helps  bridge
t h e  g a p  b e t w e e n
abstract  statistical
theory and the messy
reality  of  research
data.  Furthermore,
biostatistics is essential
for  evidence-based
m e d i c i n e ,
environmental  health
studies ,  and  even
agricultural science.

KEY QUESTIONS
ABOUT
BIOSTATISTICS
FUNDAMENTALS
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What Are
the Two
Main
Branches
of
Biostatisti
cs?
When  you  begin  an
in t roduct ion  to
b i o s t a t i s t i c s
q u e s t i o n s  a n d
answers, the very first
distinction you need to
understand is between
d e s c r i p t i v e  a n d
inferential biostatistics.

Descriptive
biostatistics
involves
summarizing and
organizing data.
Common tools

include measures
of central
tendency (mean,
median, mode)
and measures of
dispersion
(range, variance,
standard
deviation).
Descriptive
statistics help
you understand
what your data
looks like at a
glance.
Inferential
biostatistics
uses sample data
to draw
conclusions
about a larger
population. This
involves
hypothesis
testing,
confidence
intervals, and
regression
analysis.
Inferential
methods allow
researchers to



Introduction To Biostatistics Questions And
Answers 5

5

determine
whether
observed effects
are likely real or
simply due to
chance.

What Is a
Variable,
and How
Do We
Classify
Types of
Data?
O n e  o f  t h e  m o s t
fundamental  concepts
c o v e r e d  i n  a n y
in t roduct ion  to
b i o s t a t i s t i c s
q u e s t i o n s  a n d
a n s w e r s  i s  t h e
classification  of
variables. Variables are

characteristics that can
vary  among  subjects.
They  are  generally
divided into  two main
types:

Quantitative1.
(Numerical)
Variables -
These represent
measurable
quantities. They
can be further
divided into:

Continuous
variables
(e.g., blood
pressure,
weight,
height)
Discrete
variables
(e.g.,
number of
hospital
visits,
number of
children)

Categorical2.
(Qualitative)
Variables -
These represent
categories or
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groups. They
include:

Nominal
variables
(e.g., blood
type, race,
treatment
group)
Ordinal
variables
(e.g.,
disease
stage I, II,
III; pain
level on a
scale)

Understanding variable
t y p e s  i s  c r u c i a l
because  it  determines
which  statistical  tests
y o u  c a n  u s e .  F o r
example,  you  would
not  calculate  a  mean
for blood type, but you
could  calculate  the
proportions  of  each
blood type in a sample.

FREQUENTLY
ASKED QUESTIONS

ABOUT
DESCRIPTIVE
BIOSTATISTICS

How Do I
Choose
Between
Mean and
Median?
This is one of the most
common  questions  in
any  introduction  to
b i o s t a t i s t i c s
q u e s t i o n s  a n d
answers  discussion.
T h e  m e a n  i s  t h e
arithmetic average and
is sensitive to extreme
values or outliers. The
median,  on  the  other
hand,  is  the  middle
value  when  data  are
o r d e r e d  a n d  i s
resistant to outliers.  If
your data are normally
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distributed  (i.e.,  the
bell  curve),  the  mean
and  median  wil l  be
similar,  and the mean
is  of ten  preferred
b e c a u s e  i t  h a s
desirable mathematical
properties. However, if
your  data  are  skewed
(e.g.,  income  data,
hospital  length-of-
stay),  the  median  is
u s u a l l y  a  m o r e
r e p r e s e n t a t i v e
measure  of  central
tendency.

What
Does
Standard
Deviation
Actually

Tell Me?
Standard  deviation
measures the average
distance of data points
from the mean. A small
standard  deviation
indicates  that  data
points  are  clustered
closely  around  the
mean,  while  a  large
standard  deviation
i n d i c a t e s  w i d e
v a r i a b i l i t y .  I n
biostatistics,  standard
deviation  is  essential
for  understanding  the
p r e c i s i o n  o f
measurements and for
calculating effect sizes.
It is also the foundation
for  many  inferential
statistics, including the
calculation of standard
error  and  confidence
intervals.

INFERENTIAL
BIOSTATISTICS:
QUESTIONS EVERY
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RESEARCHER ASKS

What Is a
Null
Hypothes
is and
Alternativ
e
Hypothes
is?
In  hypothesis  testing,
which  is  central  to
inferential biostatistics,
the  null  hypothesis
(H0) is a statement of
no  effect  or  no
difference.  For
example,  "There is  no
difference  in  blood
pressure  between
patients receiving drug

A and those receiving a
p l a c e b o . "  T h e
a l t e r n a t i v e
hypothesis  (H1  or
Ha)  is  the  opposite:
"There is  a difference."
Your goal in statistical
testing is to determine
whether  the  evidence
is  strong  enough  to
r e j e c t  t h e  n u l l
hypothesis  in  favor  of
the alternative.

What Is a
P-Value,
and How
Should I
Interpret
It?
The p-value is perhaps
t h e  m o s t  w i d e l y
misinterpreted concept
in all of biostatistics. A
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p - v a l u e  i s  t h e
probability of observing
y o u r  d a t a  ( o r
s o m e t h i n g  m o r e
extreme)  assuming
that the null hypothesis
is true. A small p-value
(typically  less  than
0.05)  indicates  that
such an extreme result
is  unlikely  under  the
n u l l  h y p o t h e s i s ,
leading researchers  to
r e j e c t  t h e  n u l l .
However,  a  p-value
does not  tell  you the
probability that the null
hypothesis is true, nor
does  it  tel l  you  the
magnitude of an effect.
It is a tool for decision-
making, not a measure
o f  p r a c t i c a l
significance.  This
n u a n c e  i s  o f t e n
emphasized  in  any
thorough introduction
to  b iostat ist ics
q u e s t i o n s  a n d
answers  resource.

What Is
the
Differenc
e
Between
Statistical
Significan
ce and
Practical
Significan
ce?
Statistical  significance
m e a n s  t h a t  a n
observed  effect  is
unlikely  to  be  due  to
chance  alone,  given
t h e  s a m p l e  s i z e .
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Practical  significance,
somet imes  ca l led
clinical  significance  in
medical  research,
refers  to  whether  the
effect  is  large  enough
to be meaningful in the
real world. With a very
large  sample,  even  a
t iny ,  b io log ica l ly
irrelevant  difference
c a n  b e c o m e
statistically  significant.
C o n v e r s e l y ,  a
potentially  important
effect  might  not  reach
statistical  significance
i n  a  s m a l l  s t u d y .
Researchers  must
always  consider  both
dimensions.

COMMON
STATISTICAL
TESTS AND WHEN
TO USE THEM

What Is a

T-Test,
and
When
Should I
Use It?
The  t-test  is  used  to
compare the means of
two groups. There are
several variations:

Independent
samples t-test:
Compare two
distinct groups
(e.g., treatment
vs. control).
Paired t-test:
Compare two
measurements
from the same
subjects (e.g.,
before and after
treatment).
One sample t-
test: Compare a
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single group
mean to a known
population mean.

The  t-test  assumes
tha t  t he  da ta  a re
a p p r o x i m a t e l y
normally  distributed
and that the variances
of the two groups are
equal (though there is
a Welch's correction for
unequal variances).

What Is
ANOVA,
and Why
Not Just
Use
Multiple
T-Tests?
Analysis  of  Variance
(ANOVA) is used when

compar ing  means
among  three  or  more
groups.  You  might
wonder why not simply
perform  multiple  t-
tests.  The  problem  is
that  every  time  you
run a test,  you risk a
Type  I  error  ( fa lse
p o s i t i v e ) .  I f  y o u
compare  four  groups
with t-tests, you would
need  s ix  pa i rw ise
comparisons, and your
overall  chance  of  at
least one false positive
rises  dramatically.
ANOVA  controls  this
family-wise  error  rate
by  testing  the  global
hypothesis  that  all
g r o u p  m e a n s  a r e
equal .  I f  ANOVA  is
significant,  post-hoc
tests  ( l ike  Tukey's
HSD)  can  ident i fy
which  specific  groups
differ.
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What Is a
Chi-
Square
Test, and
When Is It
Appropria

te?
The  chi-square  test  is
used  for  categorical
data ,  typ ica l ly  to
compare  observed
f requenc ies  w i th
expected  frequencies.
The  most  common
vers ion  is  the  chi -
s q u a r e  t e s t  o f
independence,  which
determines  whether
t w o  c a t e g o r i c a l
v a r i a b l e s  a r e
a s s o c i a t e d .  F o r
example,  you  might

use it  to test whether
smoking  s tatus  i s
independent  of  lung
cancer  diagnosis.  The
test  compares  the
observed  counts  in  a
contingency  table  to
the counts expected if
t h e r e  w e r e  n o
association.

When
Should I
Use
Nonpara
metric
Tests?
Parametric  tests  like
the  t-test  and  ANOVA
assume that  the  data
follow  a  specific
distribution  (usually
no rma l )  and  tha t
variances  are  equal.
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W h e n  t h e s e
a s s u m p t i o n s  a r e
v i o l a t e d ,
nonparametric  tests
offer  a  safer
alternative.  Common
nonparametric  tests
inc lude  the  Mann-
W h i t n e y  U  t e s t
( a l t e r n a t i v e  t o
independent  t-test),
the  Wilcoxon  signed-
rank  test  (alternative
to  paired  t-test),  and
the Kruskal-Wallis  test
(alternative to one-way
A N O V A ) .
Nonparametric  tests
are  based  on  ranks
rather than raw values
a n d  m a k e  f e w e r
assumptions,  though
they  may  have  lower
statistical  power when
assumptions are met.

STUDY DESIGN
QUESTIONS IN
BIOSTATISTICS

What Is
the
Differenc
e
Between
Observati
onal and
Experime
ntal
Studies?
This  is  a  foundational
q u e s t i o n  i n  a n y
in t roduct ion  to
b i o s t a t i s t i c s
q u e s t i o n s  a n d
answers  collection. In
e x p e r i m e n t a l
s t u d i e s ,  t h e
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investigator  actively
assigns  interventions
(e.g.,  giving a drug to
o n e  g r o u p  a n d  a
placebo  to  another).
The  gold  standard  is
t h e  r a n d o m i z e d
controlled  trial  (RCT),
where  randomization
helps  balance  known
a n d  u n k n o w n
confounding factors. In
o b s e r v a t i o n a l
s t u d i e s ,  t h e
investigator  simply
o b s e r v e s  a n d
measures  without
i n t e r v e n i n g .
Observational  designs
include  cohort  studies
(following  groups  over
time),  case-control
studies  (comparing
those with a condition
to those without),  and
cross-sectional  studies
(measuring at a single
point in time).

Why Is
Randomiz
ation So
Important
?
Randomizat ion  i s
crucial because it helps
ensure  that  the  only
systematic  difference
between groups is the
intervention  being
s tud ied .  W i thou t
r a n d o m i z a t i o n ,
differences  in
outcomes could be due
t o  p r e - e x i s t i n g
differences  between
groups rather than the
t r e a t m e n t .
Randomization  does
not  guarantee  that
groups  are  perfectly
identical, but it makes
it highly likely that any
imbalances are due to
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chance  and  can  be
a c c o u n t e d  f o r
statistically.

COMMON
MISTAKES AND
MISCONCEPTIONS
IN BIOSTATISTICS

What Are
Some
Frequent
Errors
Beginner
s Make?
As  you  work  through
your  introduction  to
b i o s t a t i s t i c s
q u e s t i o n s  a n d
answers, being aware
of common pitfalls can
save  you  from  major
errors:

Ignoring
assumptions:
Applying a test
without checking
whether its
assumptions
(normality, equal
variance,
independence)
are met.
Data dredging
(p-hacking):
Running many
tests and only
reporting the
significant ones
without
correction.
Confusing
correlation
with causation:
Just because two
variables are
associated does
not mean one
causes the other.
Overlooking
confounding
variables: A
confounding
variable is
associated with
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both the
exposure and
outcome and can
create a spurious
association.
Choosing the
wrong measure
of central
tendency: Using
the mean for
skewed data
without reporting
the median as
well.

PRACTICAL TIPS
FOR STUDYING
BIOSTATISTICS

How Can
I Master
Biostatisti
cs

Effectivel
y?
Biostatistics  is  best
l e a r n e d  t h r o u g h
pract ice.  Reading
about  concepts  i s
valuable,  but  working
through  problems
solidifies
understanding.  Start
by identifying the type
of data you have, then
determine the research
question,  and  finally
select  the  appropriate
statistical method. Use
software  like  R,  SPSS,
SAS, or even Python to
perform  analyses,  as
manual  calculations
are  rare ly  done  in
modern  research.
Additionally, discussing
results  with  peers  or
mentors  can help  you
interpret  findings  in
context. Many students
find  that  creating  a
personal  introduction
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to  b iostat ist ics
q u e s t i o n s  a n d
answers  notebook,
where they write down
key  concepts  and
worked examples, is an
e x c e l l e n t  s t u d y
strategy.

What

Resource
s Are
Recomm
ended


