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Medical Statistics

1st  Term 4th Year

Final Exam
All questions to be answered:                   (Total marks 40)
Model of answer
I) write short notes on:                                                 (10 marks) 

a) Variable in medical statistics.(10)
Variable either:  

1-quantitative (measurement)

II-qualitative (words)


Quantitative variable:

    (Which can be numerically measured) either

1-Continous          (fraction)


Interval between any two variables 

This variable can take any value within a range of values

a) e.g.        

Height in cm, Weight in kg, ages in years, temp.  etc ……

2- Discrete 

(No fraction)


        (No gap between any two values) 
This variable often represents counts (integer values)
e.g. 

   Number of children,
Number of times admitted to hospital in the last 5 years.

   No. of fingers        No .of students



   No. of admitted cases,    No of bacteria …..etc.

Qualitative variable:

   (The variable which can’t be measured numerically) either:

 a)-Ordinal 

    Denote differences in degree & can be ordered or ranked 
 This variable has more than 2 categories, mutually exclusive and ordered
E.g. Disease stage: Mild, Moderate, Severe,

       Satisfaction: Very satisfied, Satisfied, Unsatisfied.

e.g. education level, illiterate, Read & write, primary school 

Social class upper, middle and low


-School performance above average, average, below average.

Stage of breast cancer I   II   III   IV

 b)-Nominal data
     Refers to difference in kind words, 

    This variable has more than 2 categories, mutually exclusive and unordered
E.g. Blood group: A, B, AB, O,

       Marital status: Married, Divorced/Widowed, Single.

      Name, presence of pain, color, occupation, etc….

c) - Dichotomous (Binary): This variable has only 2 possible categories (mutually exclusive)
E.g. Result: Success/Failure,

       Gender: Male/Female.

    b) Differences between case – control and cohort study

	Case – control
	Cohort

	- Compare people (individual) with a disease and those without disease
	Compare people exposed to suspected risk factors and those non-exposed.

	- Retrospective
	Prospective – follow up

	- starting with the case (effect)
	Starting point is a population exposed to suspected risk or cause.

	- Prove or disprove that the suspected cause occurs more frequently in those with disease.
	Prove or disprove that the disease occurs more frequent in those exposed than non-exposed.

	- Cheap – quickly
	Costly – time consumed require more individuals (non-responders)

	-Analysis

Odd’s ratio
	Absolute risk

Relative risk

Attributable risk


11) Write in brief:                                                       (20 marks)
a)  Sources of statistical data
	BMI (body mass index)
	kg/m2


	continuous



Sources  for collection of data:

 I- Registered data:

 A-Census data 

 It gives us data about structure and demographic characteristics of population 

B-Health facility:

a)
Data from records of health facilities such as:

Vital rate records e.g. 
Morbidity data






                                          Mortality data                                           Birth data 

Hospital data from hospital records such as:
 $ Out- patients data

 $ In-patients data

 References

           
-Existing published data National or International


                e.g.     Magazine   
-Text books   -Periodical


                           Newspaper  
-Industrial research work

                                   Internet       - Midline

II- Non-registered data(studies):

 Research study such as Descriptive

                                         Analytic 

                                        And Intervention (experimental)

                                   in animal and clinical trial in human)

   Case-finding study

Investigation of epidemics

            Case record study. .etc

            Studied population 

            Populations  and Samples 

b) Types of random sample.

        I)
Non probability or non random or purposive samples:

This is sample chosen according to the person’s own judgment so result cannot be generalized to the whole population.

II)
Probability or random sample:

It is a sample which is chosen so that every member of the population is equally likely to be a member of the sample       

   1- Simple random sample:


This is a sample drawn in such away that every individual in the population has an equal chance of appearing in the sample.


To draw this sample, every individual is given a number 1, 2, 3 … then you have to state the sample size.

Continue until you obtain the desired number. This can be done manually, or by random tables or computerized. This type has less bias if the parent population is uniform and homogenous.

Disadvantage:

   *You have to list all the individuals in the original population.

   * Very extreme samples can occur by chance.

2- Stratified random sample:

If you expect before hand that a certain characteristic of the population is going to affect your data to great extent, you   can start by dividing the population into different strata according to this characteristic, e.g. male and female; different age groups, rural and urban, different socioeconomic status etc… from each of those strata choose a random sample from each stratum; the final sample is the total of the samples from the different strata. This method eliminates some of the bias that may occur in the simple random sample.

Advantage:

 *if the condition under study is not uniformly distributed within different variables, stratification of the target population into homogeneous groups for getting a final representative sample

3- Systematic random sample:

In this case we choose every Nth individual e.g. every 
5th, 10th,etc. the first one to be included should be randomly selected.

 Advantage:

4) It is an easy method for field workers to use and in outpatient clinics.

  Disadvantage:

* It can lead to bias if the studied population or some data of them have cyclic or periodic variation.      

4- Cluster sample:
 
In this case the population is divided into clusters or groups as a sample units rather than individuals e.g. households, schools …etc. and the sample is selected from these clusters by simple random method.

 Advantage:

 * It is preferred in field study such as vaccination coverage.

5) Sampling by stages: (Multistage)

   Sometimes a strictly random sample may be very difficult indeed to draw and it is better to take the required sample in a series of stages (this is known as multi-stage sampling) 


Start first by big clusters, e.g. zones; from this draw a sample; each zone is then divided into cities and villages, and from each of these you can choose a sample. From each city choose district or houses by random method, and then randomly draw a sample of families or individuals.

 N.B

One of the most difficult that will arise in working with a random sample is that of  (NON-RESPONSE):

1 Those included in the sample but they refuse to be interviewed

2 Some may be too ill.

3 Some cannot be traced.

4 Some may be absent when you visit the place to take measurements. 

III) The height of 8 children (in cm) may be 100, 120, 80, 115, 85, 125, 75 and 100.

   Calculate the mid-range, mean, mode and median height of this set of data?                                                                        (10 marks)
                              Solution

Mid-range = difference between Maximal value  -  minimal value

                   =    125 – 75 = 50

  Mean = 
It is the sum of the observations divided by the number of observations

                      Sum of the observations

Mean =  _____________________________

                        Number of observations

              100+ 120+ 80+ 115+ 85+ 125+ 75 +100.

      = ______________________________________

                                                                                                 = 100 cm

                                        8                            

Mode = 
  It is the value which occurs most frequently.

= 100

Median =

It is the central (middle) value of a series of observations after arranging them in order of magnitude (either in ascending or descending manner)

· We arrange the values in ascending order as follow:
75, 80,85,100,100,115,120 , 125
· Even number (8) So we have two order of median 

                          n              n      

         O .M =   -----    &  ------  +  1

                           2              2

           n  =  8
                            8               8
           O.M =  ----- = 4  & -----   + 1 = 5
                          2                 2

          O .M  =  4 & 5
             Central values opposite 4 & 5  are 100 & 100
Median = average of two values

                  100 + 100
              = ---------------  =    100 cm.

                          2

Good luck
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