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Literature evaluation

� Biostatistics
� Research methodologies
� Criteria for literature evaluation
� Publishing scientific papers



Objectives

� To have general understanding of 
statistical measures used in clinical trials.

� To understand the different statistical 
techniques and proper interpretation of 
each.

� To define the evidence base medicine and 
how it’s related to therapeutic decision 
making analysis.



Objectives

� To assign the level of evidence classification and 
recommendation grading based on the results of 
clinical data.

� To define the major sources of clinical drug 
data.

� To understand the different methodologies used 
for designing research to answer specific 
medical related question(s).



Objectives

� To expand the role of the pharmacist in 
providing specific drug information to the 
medical practitioners and to the patient or 
customer.

� To develop the habit of reading with critical eye.
� To understand the basic requirements needed in 

publishing scientific papers.
� Describe how drug literature evaluation skills 

can be used to evaluate information used in 
pharmacy practice.



Biostatistics



Do we need statistics

� Mandatory element in planning stage
� Mandatory element in analysis stage



Statistics techniques

� Doing the actual computation
� Understanding the meaning



Type of Data

� Qualitative
– Discrete in nature
– Non-parametric tests

� Quantitative
– Continuous in nature
– Parametric tests



Type of data

� Nominal
– Qualitative

� Ordinal
– Qualitative

� Interval
– Qualitative or quantitative



Types of variability

� Biological variability
� Real variability
� Experimental variability



Biological variability

� Individual variability
– E.g., height 175, 180 CM

� Periodical variability
– E.g., temperature, pulse rate, blood glucose

� Class, group, or category variability
– E.g., metabolism in different age group or sex

� Sampling variability
– Taking two different samples; increasing the 

sample reduces the sampling error



Real variability

� True difference
� Specific factor attributed to the difference



Experimental variability

� Observer error
– Subjective (from the interrogator)

– Objective (from untrained observer)

� Instrumental error
– Defect in the machine (using different machine)

� Sampling error or bias
– Sampling is not representative



Measures for central tendency

� Range
– Xn – X1

� Standard deviation

� Variance
– Square of SD

� Coefficient of variation
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SD calculation

1. Calculate the mean
2. Find the difference between each 

observation and the mean
3. Square the difference
4. Get the sum of the square values
5. Divide by the number of observation (-1)
6. Get the square root of variance



Standard deviation

� Large SD means the data are widely 
distributed from the mean and vice versa

� Summarize the data into one figure
� Its used to examine if the difference due to 

the chance or real difference
� Used to calculate the sample size



Probability test

� If the mean BGL is 120 and SD is 10.
� Calculate the chance of having a normal 

value of 180 under the assumption of 
normal distribution?



Variance and Coefficient of 
Variation

� Variance is large number and low 
utilization

� CV measures the relative variability as it 
includes the mean



SEM

� Standard error of the mean measures the difference 
between sample and population
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Measures of central tendency

� Mean
� Median
� Mode



Normal distribution

� Mean ± 1 SD = 68.27%
� Mean ± 2 SD = 95.45%
� Mean ± 3 SD = 99.73%

� 1.96 SD = 95%





Characteristics of normal 
curve

� It is bell shaped
� It is symmetrical
� Mean, mode and median coincide



Null hypothesis

� It assumes that there is no difference 
between two interventions
– Statistical reason

– Clinical reason (avoid bias)
– Level of significance or probability of 

committing mistakes of 0.05, 0.01, 0.001.



P value

� Most commonly misused.
� It is the probability that we are wrong in 

rejecting null hypothesis.
� Does not indicate importance of the results 

(highly significant!).
� P value is very low with huge sample size.
� Does not means its clinically significant.



P value, continue

� The difference does exists (no quantification 
of difference).

� The difference is NOT due to the chance.
� All literature, till few years back, was using 

only P value as an indicator for their efficacy.
� Statistical difference have to be available 

before thinking about claiming clinical 
difference.



Types of errors in hypothesis 
testing

Type I error

Type II error

Reality

Decision

Ho True Ho False

Accept Ho

Reject Ho



Student t test

� Why student?
– Gossett working in Guinness Brewer developed this 

technique and publish it with intention to keep the eye of 
the competitors away.

� Independent t test

� Paired t test
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Student t test assumptions

� Sample is selected randomly
� Normal distribution
� Quantitative data
� Homogeneity of variance



t student test results

1. Calculate the SD
2. Calculate the t value based on formula
3. Determine the degree of freedom
4. Determine the tabulated t value
� If the calculated t value exceeds the 

tabulated t value, then the two groups 
differ significantly at specific P value.



Paired Vs Unpaired data

� Paired
– The subject act as its own control

– E.g., BP in difference positions for the same 
person.

– Detect minor difference
• Positive in finding the difference
• Might overestimate certain intervention

� Unpaired



One tail Vs Two tails

� The term tail refers to the extremes of 
distribution.

� One tail refer to one single direction of 
expected result
– What is the prove?

� Two tails refers to two possibilities
– Require larger sample size



Outliers data

� Source:
– Idiosyncrasies (unusual metabolism)

– Errors in measurement (faulty equipment)
– Errors in interpretation (misreading)

– Errors in calculation (misplaced decimal points)
– Transcription errors

� How it will be dealt with?



Confidence interval

� Quantify the difference
� Its calculated by using the mean PLUS SEM
� The larger sample size, the lower in width
� Why to present the p value without CI?



Factors associated with 
sample size

� Significance level
� ONE tail Vs TWO tails
� The smallest worthwhile difference
� The power of the study (=1-type II error)
� The variability of the measure



Sample size calculation



How to cheat on statistical 
tests when writing the results

� Throw all your data into a computer and report as 
significant any relation where p<0.05.

� If the baseline differences between the groups 
favour the intervention group, remember NOT to 
adjust for them.

� Do not test your data if they are normally 
distributed; otherwise you will be forced to use 
non-parametric tests.



How to cheat on statistical tests 
when writing the results, continue

� Ignore all withdrawals (drop outs) and non-
responders, so the analysis only concerns subjects 
who fully complied with treatment.

� Always assume the you can plot one set of data 
against another and calculate the r value and 
assume the significant r value prove the 
causation.



How to cheat on statistical tests 
when writing the results, continue

� If outliers are messing up your calculation, just 
rub them out; and if its helping you use them.

� If some of the results shows low or zero effect 
don’t draw them on the graphs

� If the difference between the two groups is 
achieved within certain period of time, just close 
your study; and if its near to be significant, 
extend the study for some time.



How to cheat on statistical tests 
when writing the results, continue

� If your results seems to be uninteresting, ask 
your computer to do subgroups analysis; you 
might find Chinese women's between 54-61 
respond!

� If the results is not what you are interested to 
see, run the figures into different statistical 
tests.



Correlation, rules

� The data have to be normally distributed; 
otherwise use other tests (other correlation tests)

� The two dataset should be independent; 
otherwise use paired t test

� Only single pair of measurements on each 
subject should be made; otherwise use ANOVA

� Every r should be accompanied by p value



Correlation

� Evaluates the association between two 
variables.

� Correlation coefficient ( r ).
� Between -1 to +1
� Relation does NOT mean causation



Regression

� Regression: extreme value tend to regress to 
normal values.

� Go beyond the ( r ) to the level of determining the 
magnitude of change among variables.

� Determine the effect of one variable to another, 
but still NOT causation

� The simplest equation:
– Y=a+bX



Features of associations that 
support causation

� Is the evidence from true experiments in humans?
� Strength of the association
� Consistency of the observed evidence from the study
� Specificity of the relationship
� Temporality of the relationship (after removing the cause)
� Biological gradient of the dose response
� Biological plausibility
� Coherence of the evidence
� Experimental confirmation
� Reasoning by analogy



Risk

� Probable, unlikely, and rare are elastic concepts

� Incidence versus prevalence
� Risk statements express the likelihood that a 

particular event will occur within a particular 
population

� The incidence is the absolute risk
� Relative risk 

� Attributable risk (exposed – unexposed)

osedUn
Exposed

exp



Relative and attributable risk of 
cigarette smoking for lung cancer 
and heart disease

516-361 = 155223-7 =216Attributable risk

516/361 = 1.4223/7 = 32Relative risk

3617Non smokers

516223Heavy smokers

From CDFrom lung cancer

Death rate (per 100,000 population)



Informative tools

� Number needed to treat NNT
� Number needed to harm NNH
� Number needed to screen NNS
� Number needed to prevent SE 
� NB: in all risk issues, the population should 

be clearly defined (its place where 
intentional bias occur)



Significant

� Statistically
� Clinically



Failure rates for patients with 
Otitis Media treated with and 
without Antihistamines

13 (4.9%)4 (1.6%)Treatment 
failure

264250Patients treated

Without 
antihistamines

With 
antihistamines

Am. J. Dis. Child. 114:123-130, 1967



Failure rates for patients with 
Otitis Media treated with and 
without Myringotomy

44 (35%)27 (24%)Treatment 
failure

127113Patients treated

Without 
Myringotomy

With 
Myringotomy

JAMA 197:849-853, 1966



Subject assignment

� Allocation
� Stratification
� Attrition



Measurements

� Realability
� Validity



Sensitivity Vs specificity

� Sensitivity is the proportion of true 
positives that are correctly identified by the 
test.

� Specificity is the proportion of true 
negatives that are correctly identified by the 
test.



Criteria for quality statistical 
reporting in medical journals

1. Describe statistical methods with enough 
detail to enable a knowledgeable reader 
with access to the original data to verify 
the reported results.

2. When possible, quantify findings and 
present them with appropriate indicators 
of measurement error or uncertainty (such 
as confidence intervals).



Criteria for quality statistical 
reporting in medical journals, 
continue

3. Avoid sole reliance on statistical 
hypothesis testing such as p value, which 
fails to convey important quantitative 
information.

4. Discuss eligibility of experimental 
subjects.



Criteria for quality statistical 
reporting in medical journals, 
continue

5. Give details about randomization
6. Describe the methods for, and success, of 

any blinding observations.
7. Report treatment complications.
8. Give number of observations with clarity 

in units.
9. Report dropouts.



Criteria for quality statistical 
reporting in medical journals, 
continue

10. References for study design and statistical 
methods used.

11. Specify and computer software used if 
any.

12. Put general description of statistical 
methods used in appropriate section



Criteria for quality statistical 
reporting in medical journals, 
continue

13. Restrict tables and figures to those needed 
to explain the argument of the paper; do 
not duplicate data in graphs and tables.

14. Avoid non-technical uses of technical 
terms in statistics (such as normal, 
random, sample, correlation).



For qualitative Data

� Chi square test
� Fishers exact test
� Mann-Whitney
� Wilcoxon
� Kruskal-wallis
� Friedman
� ANOVA



Graphic presentation of 
Qualitative data

� Bar graph
� Pie or sector diagram
� Pictogram or picture diagram
� Map diagram or spot map



Graphic presentation of 
Quantitative data

� Histogram
� Line chart or graph
� Cumulative frequency diagram
� Scatter or dot diagram


