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OUTLINE 

 Basic definitions 

 Type of medical variables 

 Stages of scientific information/knowledge 

 Quantification and accuracy 

 Sample and sampling methods 

 

2 13-Oct-14 



©2014 Sorana D. Bolboacă 

BASIC DEFINITIONS 

 A characteristic can be classified in one of two ways: 

 Quantitative: it can be assigned a numeric value (such as 0, 1, 7.5, 
17, or -¼) 

 Qualitative: it cannot be assigned a compelling numeric value (such 
as name, birthplace, or gender) 

 A characteristic is called a variable because its specific value or 
nature is not known before the item is examined. 

 We determine a value for a characteristic or variable by making 
a measurement of it using an instrument (e.g. weight) or by 
making an observation of it by examining it (e.g. the color of the 
skin). The value for a characteristic of a specific item is called a 
datum. 
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TYPES OF MEDICAL DATA ? 
 Male / Female 

 1 = Male; 2 = Female; 3 = Transgender (Transgender is the state 
of one's gender identity (self-identification as woman, man, 
neither or both) not matching one's assigned sex (identification 
by others as male, female or intersex based on physical/genetic 
sex)). 

 Married / Single 

 Married / Single / Separated / Divorced / Widowed 

 Smoker / Non-smoker 

 Blood group:  0 / A / B / AB 

 Index of Orthodontic Treatment Need (IOTN): 1-5 where 1 = the 
lowest need for treatment, 5 = the highest need for treatment. 

 Number of visits to the dentist 

 Number of episodes of mouth ulcerous 
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TYPES OF MEDICAL DATA 

 Excellent / Good / Fair / Poor (oral hygiene) 

 Mild / Moderate / Severe (periodontitis) 

 Number of cigarettes lit in a day 

 Number of pregnancies 

 Number of teeth 

 Height 

 Weight 

 Systolic blood pressure (mmHg) 
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STAGES OF SCIENTIFIC KNOWLEDGE 

1. Description: describe the medical event 

 Case reports (detailed report of an individual 
patient) and case series (group of patients) 

 Cross-sectional surveys: reports a status of an 
individual with respect to the presence or absence 
of both exposure and disease assessed at one point 
in time. 
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STAGES OF SCIENTIFIC KNOWLEDGE 

2. Explanation: explain these events 

 Analytic studied: had an appropriate 
comparison group → test a hypothesis 

 

3. Prediction: predict the occurrence of 
these events 
 Measure of association → predict the 

occurrence of these events 
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QUANTIFICATION AND ACCURACY 

 Knowledge gained from data are more informative 
and accurate if the data are quantitative. 

 Statistics: development of probabilistic knowledge 
using observed quantities: 

 Counting the number of patients with heart disease 

 Is interested in the process that generate the data 

 Quantification: 

 Quantitative form naturally. 

 Measurement base 
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MEASUREMENTS 

 Accuracy: refers to how 
well the data-gathering 
intent is satisfied 

 Precision: refers to 

consistency of 

measurement 
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MEASURING HEAD SIZE  

• Instrument: flexible metal tape measure 

• 2 groups of 1 volunteer to take measurements & 1 

volunteers to be measured 

• Methodology: 

• Wrap the tape snugly around the widest possible 

circumference - from the most prominent part of 

the forehead (often 1-2 fingers above the eyebrow) 

around to the widest part of the back of the head. 

• Try to find the widest way around the head 
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MEASUREMENTS SCALE: PROPERTIES 

Ordinal 

 Data are classified in 
conformity with an order 
or preferences 

 Could be compared in term 
of “greater than”, “smaller 
than”, or “equal” 

Nominal 

 Identity: expressed the 

membership of an element to a 

category 

 Suppose a classification of 

variable without indication an 

order or an quantity 

 Could be noted with numbers 

(0-feminine; 1-masculine) 

BUT could NOT be processed 

in terms of quantity or ordered 

values. ordine. 
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Ratio 

 Quantitative data 
 Has an 0 absolute that 

means the absence of the 
characteristic 

Interval 

 Quantitative data 

 Identity and order 

 Distance between two 
numbers has significance 
(allows comparison 
between numbers) 

 0 point is arbitrary 
chosen 

 

 

 13-Oct-14 

MEASUREMENTS SCALE: PROPERTIES 

Quantitative 



©2014 Sorana D. Bolboacă 13 

Variables: Type & Scales of Measurements 

 APGAR score: is a test used to measure the vital signs of 
a baby at birth 
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Variables: Type & Scales of Measurements 

 Bleeding (ml) 

 Bleeding (yes/no) 

 Trauma (absent / minor 
/ major / extended) 

 Fever (°C) 

 Medication (yes/no) 

 Periodontal pocket 
depth (mm) 

 Alveolar bone height 
(mm) 

 Infectious illnesses (measles / 
mumps / Parvovirus / rubeolla 
/ etc.) 

 Illegal drugs (A, B, C) 

 Class A: Ecstasy, LSD, heroin, 
cocaine, crack, magic 
mushrooms, amphetamines 
(i.v.) 

 Class B: Amphetamines, 
Cannabis, Methylphenidate  

 Class C: Tranquilisers, some 
painkillers, Gamma 
hydroxybutyrate (GHB), 
Ketamine 
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INDEPENDENT OR DEPENDENT? 

• Increase sugar intake increases numbers of carious teeth: 

• No carious: dependent 

• Sugar intake: independent 

 

 Dental treatment cost: ? 

 Amount of materials used: ? 

 

 Breast cancer rates are higher in females than in males 

 Gender: ? 

 Breast cancer: ? 
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WHAT DOES IT MEANS? 

 Xu WH, Guo CB, Wu RG, Ma XC. Investigation of the psychological 
status of 162 female TMD patients with different chronic pain 
severity. Chin J Dent Res 2011;14(1):53-7. 

16 
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SAMPLE CHARACTERISTICS 

 Representative for the population: 

 Size 

 Characteristics 

 Sample size calculation: 

 The risk of rejecting the null hypothesis if it is 
corrected (significance level; alfa, α = 5% = 0.05) 

 The power of the study (probability of rejecting the 
null hypothesis when it is true) 
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SAMPLE SIZE: EMPIRICAL RULES 

Size of population Size of sample (% from size of 

population) 

0 – 100 100 

101 – 1000 10 

1001 – 5000 5 

5001 – 10000 3 

> 10000 1 
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SAMPLING METHODS 

Probabilistic 

 Simple random sample 

 Systemic random 
sample 

 Stratified random 
sample 

 Cluster sample 

 

Non-probabilistic 

 Convenience 
sampling 

 Snowball sampling 

 Purposive sampling 

 … 
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SAMPLING METHODS 
Simple random sample Stratified sampling 
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Random sampling vs. Random asignment 

 Random sampling → generalizability 

21 

 Random assignment → causality 
Sample 

Population 

Sample 

Treatment 

Placebo 
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DATA MATRIX 

ID Gender 
(F/M) 

Smoking 
(yes/no) 

Weight 
(kg) 

.... Count
y 

Malign stage 

001 F Da 56 ... Cluj 1 

002 M Da 85 ... Cluj 0 

003 M Da 120 ... Sălaj 4 

... ... … … ... ... ... 

199 M Nu 75 ... Maram
ureș 

2 

22 

variable 

Observation/ 
Case 

Higher value indicate 
the extension of 

malignancy 
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? ? ? ? ? 
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? ? ? ? ? 
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