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Abstract

Introduction. Statistics play a crucial role in clinical practice,
enabling the comprehension of professional and scientific litera-
ture. A fundamental understanding of variables, data, and both
descriptive and inferential statistics is essential. Variables. Var-
iables represent characteristics that differ between subjects. They
are measured, and their values are expressed by data. Scales of
measurement. There are four measurement scales: nominal, or-
dinal, interval, and ratio. The nominal scale classifies qualitative
variable into distinct categories without any inherent order. The
ordinal scale categorizes qualitative variables in a specific se-
quence, though the differences between categories lack a defined
numerical meaning. The interval scale applies to quantitative
variables, ensuring that the differences between successive values
are equal, but it lacks an absolute zero. The ratio scale also fea-
tures equal intervals between values but includes an absolute zero,
allowing for meaningful ratio comparisons. Descriptive statis-
tics. Descriptive statistics summarize and numerically represent
data to enhance clarity and interpretability. This includes meas-
ures of frequency, central tendency, variability, and distribution
shape, alongside tabular and graphical data presentations. Con-
clusion. This article outlines fundamental concepts related to
variables, data, and descriptive statistics, providing practical ex-
amples to illustrate their application.

Key words: Statistics as Topic; Data Collection; Normal Distri-
bution; Clinical Medicine

Introduction

Statistics are an essential component of clinical
research [1, 2]. But why is this the case? Why it is sta-
tistical analysis indispensable? Clinicians work with
biological systems that are inherently variable. For
instance, when healthy individuals are exposed to a
virus such as severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), their response can vary sig-
nificantly - from no infection to asymptomatic, mild
or moderate infection, to severe disease with poten-
tially fatal outcomes [3, 4]. Consider a scenario where
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Sazetak

Uvod. Statistika je neophodna u klinickoj praksi zbog pracenja
strucne i naucne literature. Stoga, treba poznavati osnovne kon-
cepte povezane sa varijablama, podacima, deskriptivhom te in-
ferencijalnom statistikom. Varijable. Varijable su obelezja koja se
mogu menjati od jednog ispitanika do drugog. Mere se i njihove
vrednosti se izrazavaju podacima. Skale merenja. Postoje Cetiri
skale merenja: nominalna, ordinalna, intervalna i skala odnosa.
Nominalna skala samo rangira kvalitativnu varijablu u kategor-
ije bez bilo kakvog redosleda. Ordinalna skala rangira kvalitativnu
varijablu u kategorije po odredenom redosledu, pri c¢emu rasto-
janja izmedu kategorija nemaju precizno znacenje. Intervalna
skala podrazumeva da su rastojanja izmedu uzastopnih vred-
nosti kvantitativne varijable uvek jednaka, ali da ne postoji apso-
lutna nulta tacka. Skala odnosa, pored jednakosti rastojanja
izmedu uzastopnih vrednosti kvantitativne varijable, ima i apso-
lutnu nulu. Deskriptivna statistika. Deskriptivna statistika je
oblast statistike koja se bavi sumiranjem i numerickim opisivan-
jem podataka kako bi bili jasni i razumljivi. Numericko opisivan-
je podataka se ocituje u merama ucestalosti, merama centralne
tendencije, merama varijabilnosti, merama oblika raspodele te
tabelarnom i grafickom predstavljanju podataka. Zaklju¢ak. Ovaj
strucni rad, kroz primere, opisuje osnovne koncepte koji se odnose
na varijable, podatke i deskriptivnu statistiku.

Kljucne reci: statistika; prikupljanje podataka; normalna dis-
tribucija; klinicka medicina

an individual receives a vaccine prior to viral exposure
and does not develop an infection. Given the natural
variability in immune responses, it would be difficult
to conclude that the vaccine was protective based on
a single case. To address this, clinical studies compare
two groups: one receiving the vaccine and the other
not. By monitoring infection rates in both groups and
applying statistical analysis, researchers can deter-
mine whether observed differences are due to chance
or a true effect of the intervention.

Beyond research, statistical literacy is crucial for
clinicians to understand and critically evaluate sci-
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Abbreviations
SARS-CoV-2 - Severe Acute Respiratory Syndrome
Coronavirus-2

COVID-19 - Corona Virus Disease of 2019

entific literature [1]. Medical knowledge is rapidly
evolving, with new diagnostic techniques, therapies,
and even emerging — such as COVID-19 - continu-
ally reshaping clinical practice. Relying solely on
textbook knowledge, while disregarding the latest
clinical evidence, is professionally unacceptable. A
lack of statistical understanding may hinder clini-
cians from correctly interpreting study findings,
potentially preventing patients from receiving the
most effective and safest treatment. Therefore, fa-
miliarity with fundamental statistical concepts - in-
cluding variables, data types, descriptive and infer-
ential statistics is essential [5].

However, research indicates that many clinicians
have a limited grasp of basic statistical principles [6-
8]. For example, a study by Alomi et al. found that
pharmacists scored an average of 64.6% on statistical
knowledge test [6]. Similarly, Collins et al. highlight-
ed a lack of statistical proficiency among surgeons
and emphasized the importance of continuing educa-
tion [7]. In another study, Jahan et al. reported that
73.6% of primary care physicians rated their statisti-
cal knowledge at or below 5 on a 10-point scale and
expressed interested in improving it [8].

This article provides an overview of fundamental
concepts related to variables, data, and descriptive
statistics.

Variables

Variables are characteristics that vary between
subjects, with their values represented as data. For
example, sex is a variable, while is the classification
of an individual as male or female constitutes data.
Before conducting a clinical study, it is essential to
consider the nature and type of variables, as they in-
fluence how data is described and analyzed.

The two primary types of variables are qualitative
and quantitative, as illustrated in Figure 1 [9, 10].

Qualitative variables categorize characteristics
into distinct groups and are often referred to as cat-
egorical variables. Their measurement provides in-
formation about the frequency of characteristics
within a group. These variables can be nominal or
ordinal (Figure 1). Nominal variables classify data
into categories without an inherent order, such as sex
(male or female), marital status (single, married, or
divorced), or presence of osteoporosis (yes or no). Or-
dinal variables have categories arranged in a mean-
ingful order. Examples include educational level (el-
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Figure 1. Types of variables

ementary, high school, or college), pain intensity
(rated on a 0-10 scale), and symptom frequency (nev-
er, rarely, sometimes, often, or always).

Quantitative variables are measured using a device
or standardized evaluation method and are often
termed numerical variables. They provide informa-
tion about the quantity of a characteristic and can be
classified as discrete or continuous (Figure 1). Dis-
crete variables assume specific numerical values,
typically integers. Examples include age, number of
students in a classroom, and number of hospitaliza-
tions. Continuous variables can theoretically take any
value within a given range. However, measurement
precision is limited by the accuracy of the instrument.
For instance, a patient’s actual blood glucose level
might be 5.2372 mmol/L, but a device may only
record it as 5.2 mmol/L. Examples of continuous
variables include body mass and height and blood
glucose concentration.

In addition to their classification as qualitative or
quantitative, variables are also categorized as de-
pendent or independent based on their role in a study
[10]. The dependent variable is the outcome being
studied - it is a characteristic that researchers aim to
explain or predict. The independent variable is the
factor manipulated or observed to determine its ef-
fect on the dependent variable. For example, in a
study examining the relationship between sex and
cardiovascular morbidity, the dependent variable is
cardiovascular morbidity, while the independent
variable is sex. Typically, studies have a small number
of dependent variables (one or, in some cases, a few),
whereas the number of independent variables can be
extensive.



Med Pregl 2024; LXXVII (9-12): 325-330. Novi Sad: septembar-decembar.

Scales of measurement

There are four primary scales of measurement:
nominal, ordinal, interval, and ratio [9, 10].

Nominal scale measurements classify qualitative
characteristics into distinct categories without any
inherent order. These categories are entirely different
from one another, and any numerical or alphabetical
coding assigned to them serves only as a label rather
than representing actual quantities (e.g., 1 - female,
2 - male). A nominal scale with only two categories
is referred to as a dichotomous or binary scale.

Ordinal scale measurements categorize qualitative
characteristics in a ranked order, but the differences
between categories do not have a precise numerical
meaning. For example, pain intensity rated on a 0-10
scale follows an ordinal structure (category 2 < category
4 < category 8), but the difference between 4 and 8 does
not imply that pain is twice as intense as category 4.

Interval scale measurements ensure that the dif-
ference between successive values is always equal, but
they lack an absolute zero point, only an arbitrary one.
A classic example is temperature measured in degrees
Celsius, where the difference between 10°C and 20°C
is the same as that between 30°C and 40°C; however,
40°C is not twice as hot as 20°C, as zero degrees does
not represent the complete absence of heat.

Ratio scale measurements have an equal distance
between successive values but also include an absolute
zero, making meaningful ratio comparisons possible.
For example, temperature in Kelvin is measured on
a ratio scale, where 0 Kelvin represents the absence
of molecular motion [10].

Categorical variables are measured using nominal
or ordinal scales, whereas continuous variables are
measured on an interval or ratio scales [10].

Descriptive statistics

Descriptive statistics summarize and numerically
represent data, making statistical summarization es-
sential for meaningful analysis.

Numerical data description is categorized into
several groups: measures of frequency, measures of
central tendency, measures of variability, measures
of distribution shape, and tabular and graphical data
presentation [9].

Measures of frequency

Measures of frequency indicate how often a value
appears within a dataset. These include count, per-
centage and frequency, which are primarily used for
categorical data measured on nominal and ordinal
scales. For example, Nikoli¢ et al. presented in Tables

2-5 in their article drug interactions data in terms of
frequency and percentage [11].

Measures of central tendency

Measures of central tendency describe how data
cluster around a central value, providing a represent-
ative metric for comparison across groups. The three
most commonly used measures are the mean, me-
dian, and mode [12, 13].

The mean (arithmetic mean) is an appropriate
measure for data measured on an interval or ratio scale
with a normal distribution. It is calculated by dividing
the sum of all values by the total number of observa-
tions. However, it is highly sensitive to outliers, i.e. data
with extremely low or extremely high values.

The median is the middle value when data are
arranged in ascending order. It is suitable for ordinal
data, datasets with outliers, and continuous data that
do not follow a normal distribution. It is the value
that divides the series, where data is sorted by size,
into two equal parts. There is an equal number of data
(50%) above and below the median. If there is an odd
number of observations, the median is the middle
value. If there is an even number, it is the average of
two central values.

The mode represents the most frequently occur-
ring value in a dataset and is primarily used for nom-
inal data. A variable may have one mode, two modes,
multiple modes, or no mode at all.

Measures of variability

While measures of central tendency summarize
data with a single representative value, they do not
provide insight into how individual data points devi-
ate from the mean or from each other. This variabil-
ity, also referred to as dispersion, is crucial for under-
standing the distribution of data. Several statistical
measures quantify variability, the most common be-
ing range, interquartile range, variance, and standard
deviations [12, 13]. Broadly, range and interquartile
range assess the spread of data points relative to each
other, while variance and standard deviation measure
how data points deviate from the mean.

Range is a measure of variability applicable to or-
dinal, interval, and ratio scale. It is calculated as the
difference between the maximum and minimum val-
ues. However, due to its sensitivity to extreme values
(outliers), the range is generally unsuitable for clinical
studies, where outliers frequently occur.

Interquartile range is a measure of variability used
for ordinal data and continuous data that do not fol-
low a normal distribution. It always includes the me-
dian and represents the range within which the cen-
tral 50% of data points lie. It is calculated as the dif-
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Table 1. Graphical presentation of data: examples

Qualitative data Quantitative data
Pie chart Line diagram
Bar chart Histogram
Pareto chart Frequency polygon
Distribution curve
Box plot
Scatter plot
Survival curve

ference between the third quartile and the first quar-
tile. The third quartile marks the 75th percentile, and
the first quartile marks the 25th percentile. Because
the interquartile range excludes extreme values, it is
preferred over the range in many clinical applications.
For instance, Zdravkovi¢ et al. reported body weight,
height, and body mass index as median and inter-
quartile range in Table 1 of their article [14].

The variance and standard deviation are key sta-
tistical measures used to describe data on an interval
or ratio scale, particularly when the data follows a
normal distribution. Variance represents the average
squared deviation of individual values from the mean,
while standard deviation, the most commonly used
measure of variability, is mathematically derived as
the square root of variance. In Table 1 of the study
by Krishnaveni et al., lipid profile data of patients are
presented using mean and standard deviation [15].

While measures such as range, interquartile range,
variance, and standard deviation express variability
in the same units as the measured characteristic, they
are not suitable for comparing the variability across
characteristics with different units. In contrast, the
coefficient of variation is a unit-free measure that al-
lows such comparison (e.g., newborn body weight
versus newborn body length). Defined as the ratio of
standard deviation to the mean, it is typically ex-
pressed as a percentage. For instance, in Table 1 of
the study by Schmidt et al., glycemic control data are
reported using the coefficient of variation [16]. Gen-
erally, a coefficient of variation of 30% or lower indi-
cates statistical homogeneity, while values exceeding
30% suggest heterogeneity [17, 18].

Measures of distribution shape

Data distributions vary in shape, with normal dis-
tribution being the most significant for continuous
variables [13]. Many biological processes and statistical
analyses assume normality, graphically represented by
a symmetric, bell-shaped curve in which the mean,
median, and mode are identical (Figure 2A) [9].

Skewness and kurtosis are used to assess and de-
scribe the shape of distribution (Figures 2 and 3) [9].
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Figure 2. Distribution shape according to symmetry: A.
normal (symmetric); B. positive skewed (asymmetric); C.
negative skewed (asymmetric)

Skewness measures asymmetry in data distribu-
tion. A positively skewed distribution (right-skewed)
occurs when the mode and median are less than the
mean, shifting the peak leftward, with most values
concentrated on the lower end and a longer right tail
(Figure 2B). Conversely, a negatively skewed distribu-
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Figure 3. Distribution shape according to height and peak
sharpness: A. positive kurtosis; B. negative kurtosis

tion (left-skewed) arises when the mode and median
exceed the mean, shifting the peak rightward, with
most values higher and a longer left tail (Figure 2C).

When skewness is approximately zero, the distri-
bution is symmetric. In clinical studies, perfect sym-
metry is rare. A skewness range of -1 to +1 suggests
minor deviation from normality, though values be-
tween -2 to +2 are often considered acceptable [17].

Kurtosis describes the height and sharpness of the
distribution’s peak. A positive kurtosis value indicates
a high, narrow peak, while a negative value signifies
a flatter, wider distribution (Figure 3).

As with skewness, kurtosis values between -1 and
+1 suggest minor deviations from normality, though
a range of -2 to +2 is generally acceptable [17].

Tabular and graphical data presentation

Once data have been collected and summarized,
they should be presented clearly and concisely. This
is typically achieved using tables and graphs. Tables
provide the most comprehensive data representation
and can be categorized by content (simple, complex,
or combined) and purpose (reference and analytical).
Graphs visually supplement tables rather than replace
them. The choice of graphical representation depends
on data type (Table 1) [9, 19]. Commonly used visu-
alizations include histograms, bar charts, line charts,
scatter plots, and box plots [20].

Conclusion

Statistics are fundamental to clinical research and
essential for interpreting scientific literature. While
an in-depth understanding of complex mathematical
formulas is not required, researchers and clinicians
must grasp key statistical concepts, including variable
classification, data, scales of measurement, descrip-
tive and inferential statistics.
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