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              Biostatistics and Dental Science  

           Epidemiology& biostatistics are sister sciences. The former 

collects facts relating to groups of population in places, times & 

situations, while the latter converts all facts into figures & at the end 

translates them into facts, interpreting the significance of their results. 

Facts are qualitative in nature & do not admit several kinds of statistical 

treatment & hence have to be converted into figures for statistical 

analysis. Both the science of epidemiology & biostatistics deal with fact-

figures-facts, which is termed as quantitative methodology. 

Collection of data  

            To go into the details of collection of data, it is necessary to 

understanding the meaning of the data & the different types of data. A 

collective recording of observations either numerical or otherwise is 

called data. These observations may be collected in a simple way like 

recording the sex of a person in a community or noting down the number 

of cases of an oral disease in a community. 

Depending on the nature of the variable, data is classified into two broad 

categories: 

1- Qualitative data: when the data is collected on the basis of 

attributes or qualities like sex, malocclusions, cavity etc….. 

2- Quantitative data: when the data is collected through 

measurement using calipers, like arch length, arch width, fluoride 

concentration in water supply etc …..  

The main sources of data are  

1- Surveys 

2- Experiments 

3- Records in the dental clinics 

The data can be obtained using any one of the following methods: 

1- Direct personal (face- to- face) interview 

2- Oral health examination  3- Questionnaire method 
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Direct personal (face- to- face) interview 

         In this method, there is a face-to-face contact with the persons from 

whom the information is to be obtained (informants). This method 

enables to measure subjective phenomena such as the oral health status, 

beliefs & attitudes and some behavioral characteristics. The advantage of 

this method is that all the information can be collected accurately & any 

ambiguity can be clarified. This method cannot be used when the study is 

extensive because it is time consuming & requires more personnel. 

Oral health examination  

        When information is needed on the oral diseases, this method 

provides more valid information than health interview. It is conducted by 

dentists, technicians & the investigator. This cannot be considered for an 

extensive study because it is expensive & also one has to consider the 

treatment to people suffering from certain diseases.  

Questionnaire method 

            In this method, a list of the questions pertaining to the survey 

known as questionnaire is prepared & the various informants are 

requested to supply the information either personally or through post. 

This method is easy to adopt when a wide geographic area is to be 

covered. It is relatively cheap & fast. The disadvantage of this method is 

that the informants must be literate so that they can understand the 

question. The question should be short, easy to understand, no ambiguity 

while answering the questions & should not offend the informant.  The 

questions should be close-ended i.e... Objective-multiple choice question.  

Sampling and sample designs  

          The word sample means the group of individuals who are actually 

available for the investigation. The sample is a portion of the population 

selected from a population in some manner. A sample in which each 

individual in population has an equal chance of appearing is a random 

sample. The actual sample selection can be accomplished in two basic 

ways. 
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1- Purposive selection.   

2- Random selection. 

1-Purposive selection: 

          It is easy to carry out & dose not needs the preparation of sampling 

frame. However, it can substantially under represent the rates of the 

population under study. For instance, in a study on oral hygiene in an 

urban school, 30 representative students may be picked, examination & 

assessed for poor oral hygiene. 

2-Random selection 

         A sample of units is selected in such a way that all the characteristic 

of the population is reflected in the sample. This is possible by selecting 

the units of sample at random. Random not mean haphazard, but it 

indicates the chance of population unit being selected in the sample. 

The advantages of sampling over the census enumeration are:-  

1- In census the information is collected from all the individuals in the 

population, while in sampling the information is collected from the 

units in the sample. 

2- Cost of organization & execution will be more in census than 

sampling. 

3- Census required more time & personnel for collection & analysis 

than the sampling. 

4- Lesser accuracy & completeness in census, while in sampling the 

completeness & accuracy can be achieved with a little more 

persistent effort. 

Sampling designs  

1- Simple Random Sampling  

2- Systemic Random Sampling  

3- Stratified Random Sampling  

4- Cluster Sampling  

5- Multiphase Sampling  

6- Pathfinder Surveys  
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1-Simple random sampling: 

          This technique in which each & every unit in the population has an 

equal chance of being included in the sample, i.e. the selection of the 

sample is determined by chance only. To ensure randomness one may 

choose any one of the following method. 

a- Lottery method: a very popular method, where in population units 

are numbering on separate slips of paper of identical size & shape. 

These slips are then shuffled & a blindfold selection of the number 

of lips is made to constitute the desired sample size. 

b- Table of random numbers:  the table of random number consists 

of arrangements of the digits from 0 to 9 in rows and columns & is 

published. To draw a sample of 10 from population of 100, first 

give serial numbers to all the units in the population. Then select 

thee digit number. Numbers less than 100 may be chosen as they 

are, while those greater than 100 may be divided by 100 & the 

remainder may be considered as the unit chosen for the sample. If 

the sample remainders are repeated, the numbers may be rejected 

&new numbers may be selected. This method assures randomness 

& eliminates personal bias. 

2-systemic random sampling: 

          A systemic sample is formed by selecting one unit at random & 

then selecting additional units at evenly spaced interval till the sample of 

required size has been formed. For example, suppose there are 205 

patients in a clinic & we decided to select a sample of size 20, then 

205/20 =10 & remainder 5. From number 10 we select 4 at random. The 

next unit will be 4+10=14. Then the serial number will be 4, 14, 24, and 

34, till 20 numbers. This method can be adopted as long as there is no 

periodicity of occurrence of any particular event in the population. 

3-Stratified random sampling:  

         A stratified random sample is obtained using the following 

procedure: 



6 
 
 
 
 

a- The population to be sampled is subdivided into groups known as 

strata such as that each group is homogenous in its characteristic. 

b- A simple random sample is then chosen from each stratum.  

        This type of sampling is used when the population is heterogeneous 

& this method ensures more representativeness, provides greater accuracy 

& can concentrate on wider geographical area. The limitation of this 

method is that care has to be taken while dividing the population into 

strata regarding the homogeneity in each stratum. For example, if it is 

decided to know the prevalence of DMF teeth in different age groups, 

then the age groups from the strata & a random sample is to be chosen 

from each stratum i.e. age group. 

4-Cluster sampling: 

        This method is used when the population forms natural groups or 

cluster, such as villages, wards blocks or children of school. Here, first a 

sample of the clusters is selected & then all the unit in each of the 

selected clusters are surveyed. This method is simpler & involves less 

time & cost.  

3- Multiphase sampling:  

           In this method, a part of the information is collected from the 

whole sample & apart from the sub-sample. For example, in a school 

health survey, all the children in the school may be examined. From 

these, only the ones with oral health problems may be selected in the 

second phase. A section needing treatment may be selected in the third 

phase. Number in the sub-samples in the 3
rd

 and 4
th

 phase becomes 

smaller & smaller. Survey by this procedure is less costly, less laborious 

& more purposeful. 

6-Pathfinder survey: 

         Sometimes, there is a need to sample a specified proportion of the 

population, say 1%, in order to estimate disease prevalence accurately.  

The method used is a stratified cluster sampling technique, which 

includes the most important population subgroups likely to have 

differing disease levels and to cover a standard number of subjects in 
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specific index age group in any one location. The sample size has to be 

decided before selection of the sample. 

Sample size 

         A common question while conducting an investigation is about the 

size of the sample. Bigger the sample, higher will be the precision of the 

estimates of the sample.  

The sample size is calculated by the formula 

n= Z
2
ά * P* (1-P) / L

2 

n= sample size 

Z= the normal value for probability level 

P= prevalence rate of disease 

L= permissible error in estimation   

Presentation of data 

There are two main method of presentation of data  

1- Tabulation 

2- Diagrams  

Tabulation  

           A most common way of presenting data in the table is to know as 

frequency distribution table. The variable characteristics such as age, arch 

dimensions, fluoride concentration in water supply, etc… has a range 

from lowest to highest. This range is divided into subgroups called 

classes.  The difference between the upper & lower limit of class is 

known as class interval of the class. 

The following basic rules are to be followed 

1- Every table should contain a title as to what is depicted in the table. 

2- The number of the class intervals should be not too many or too 

less. It may be preferably between 5 and 20. 
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3- The class interval should be at equal width. 

4- The class limits should be clearly defined. 

5- Each row & column should be clearly defined with the headings 

each row & column. 

6- Units of measurement should be specified. 

7- If the data is not original, the source of the data should be 

mentioned at the bottom of the table.  

Table Distribution of total sample by age groups and gender 

Groups 
Age 

(years) 

Boys % Girls % Total % 

Epilepsy 

groups 

5 38 17.27 20 9.10 58 26.37 

6-8 36 16.36 18 8.18 54 24.54 

9-11 28 12.73 20 9.10 48 21.83 

12-14 21 9.54 14 6.36 35 15.90 

15 13 5.91 12 5.45 25 11.36 

Total 136 61.82 84 38.18 220 100 

 

Diagrams  

       By arranging data into tables, we simplify the entire mass of data. 

But sometime it is difficult to understand & compare two or more tables. 

Diagram & graph are one of the most convincing & appealing ways of 

depicting statistical results & they are useful because they are attractive to 

the eyes, give a bird's eye view of the entire data also they are facilitate 

comparison of data relating to different time periods & regions. 

Basic rules in the construction of diagram 7 graph are as follows: 

1- Every diagram must be given a title that is self-explanatory. 

2- It should be simple & consist with the data.  

3- The values of variable are presented on horizontal or X-axis & the 

frequency on the vertical line or Y-axis. 
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4- The number of line drawn in any graph should not be many so that 

the diagram does not look clumsy. 

5- The scale of presentation for the X &Y axis should be mentioned at 

the right hand top corner of the graph. 

6- The scale of division of the two axes should be proportional & 

division should be marked. 

Types of diagrams 

1-Bar diagram: 

       This diagram is used to represent qualitative data. It represents only 

one variable. Ex: the number of people with dental caries in particular age 

group may be shown by bar diagram. The width of the bar remains the 

same & only the length varies according to the frequency in each group. 

The bar can be either vertical or horizontal. 

              

 

2-Multiple Bar: 

       This diagram used to compare qualitative data with respect to a 

single variable, like sex. This diagram is similar to the bar diagram 

except that for each category of the variable we have a set of bars of 
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the same width corresponding to the different sections without any 

gap in between the  width & length corresponds to the frequency.  

 

 

 

  

 

3-Proportional bar diagram: 

       This diagram is used to represent qualitative data.  When it is 

desired to compare only the proportion of sub-groups between different 

major groups of observations, then bars are drawn for each group with 

the same length, either as 1 or 100%. These are then divided according to 

the sub-group proportion in each major group.   
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3- Pie diagram 

        These are popularly used to show percentage breakdowns for 

qualitative data. It is so called because the entire graph looks like a pie & 

its components represent slices cut from a pie. A circle is divided into 

different sectors corresponding to the frequencies of the variables in the 

distribution. The total angle at the centre of a circle is equal to 360
0
 & it 

represents the total frequency. This diagram cannot be used to represent 

two or more data set. 
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4- Component bar diagram: 

             This diagram is used to represent qualitative. When it is desired 

to represent both, the number of cases in major groups as well as the 

subgroups simultaneously, we use the component bar diagram. First we 

draw rectangles proportional to the number of cases of the major group. 

Then each rectangle is divided according to numbers in the subgroups. 

 

 

 

5- Line diagram: 

        This diagram is useful to study change of values in the variable 

over time and is the simplest type of diagram. On the X-axis, the time 

such as hours, days, week, months or years are represented & the 

value of any quantity pertaining to this is represented along the Y-

axis. 
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6- Histogram  

       This diagram is used to represent quantitative data of continuous 

type. A histogram is a bar diagram without gap between the bars. It 

represents a frequency distribution.   

 

 

 

 

7- Frequency polygon 

            This is used to represent frequency distribution of quantitative 

data & is useful to compare two or more frequency distributions. To 

draw a frequency polygon, a point is marked over the mid-point of 

the class interval, corresponding to the frequency. Then these points 

are connected by straight lines. Two compare two or more frequency 

distributions; lines of different types are drawn on the same graph.  
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Cartograms or Spot Map 

       These maps are used to show geographical distribution of frequencies 

of a characteristic. The coverage of geographic area through dental clinics 

may be represented though this diagram & dot or point may be used to 

indicate one such as a map for that area. 
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