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Bias

• is a systematic error, or deviation from the truth,
either  in results or inferences 

(Gluud 2006). 



Bias in clinical trials

often occurs due to preconceived ideas or perceptions by:
(1) investigator and supporting staff who might influence 

reporting response to therapy/ adverse events 

(2) the patient who might influence compliance, 
cooperation, or provision ( of information(تقديم



Randomization in clinical trials 

• consists of 
(1) random selection of a representative sample from a targeted patient population 

and

(2) random assignment of patients in order to study the medicines.





Levels upon Levels of evidence

bias

validity

Primary vs secondary





• In reality, a good cohort or case control study may be better than a poorly 
designed, poorly executed and poorly interpreted randomized controlled clinical 
trial

• Evidence from original studies is rarely homogeneous in the literature and 
contradictory results as evidence can be produced. By necessity then, the second 
source of evidence is a ‘study of studies’ (i.e. meta-analysis )



A study design that randomly assigns participants into an

experimental group or a control group. 

RCT is a form of scientific experiment used to control factors 

not under direct experimental control

What is RCT ?



The only expected difference between the control and 

experimental groups in a (RCT) is the outcome variable being 

studied.

What is RCT ?



Why RCT is  a need ?

• The only study design that can prove causation
• A randomized multiple blind controlled clinical trial may conceptually provide the best

cause-effect (treatment-cure) evidence

• If done properly  : on the top ranking of validity and less biased among all other types of 
primary studies  

• May be needed by authority before approval of a drug.





Types of RCTs 
according to how participants are exposed to intervention

• Parallel

• Cross –over 

• Factorial 



Value of randomization 

• It reduces the imbalance in unknown but important  factors 
that may  influence the clinical course of participants 



CI 

• The most important thing to look for when a study of  a 

possible treatment shows no difference between groups is 

the confidence interval for the ARR



A perfect trial can only exist in our imagination 

Guyatt G et al.



Treatment of Gastric Freezing

• The treatment of gastric freezing was applied to tens of 
Thousands of patients with peptic ulcer in 
a nonrandom fashion. 

• These studies showed that the gastric freezing might be a 
promising therapy for the disease.



RCT/Treatment of Gastric Freezing

• However, it only took one randomized trial with
160 patients, half to the real or sham freezing, to conclusively 

demonstrate that the treatment of gastric freezing is in fact
ineffective

for the treatment of peptic ulcer.





Why do we need evidence ?
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Randomization

The purpose of randomization 
remains the same 

• Make sure the differences 
seen in the outcomes are 
likely due to differences in 
the treatment and not the 
baseline characteristics of 
patients 





allocation concealment

• Adequate methods include: 

• centralized randomisation schemes 

• on-site computer systems 

• and sequentially numbered opaque, sealed envelopes. 



Allocation concealment

The person who is enrolling a 

participant into a clinical trial is 

unaware whether the next participant 

to be enrolled will be allocated to the 

intervention or control group.



Concealment

(part of the enrollment process)

• ensures that the researchers cannot predict or change the assignments 
of patients to treatment groups.



Randomization

• The purpose of 

randomization remains 

the same 

• Make sure the differences 

seen in the outcomes are 

likely due to differences in 

the treatment and not the 

baseline characteristics of 

patients 



blinding /Masking

• The term blinding has been challenged 

because it should be reserved to describe 

visual impairment

• Masking is the ward 



Pre -conception 

• Most human beings have opinions and  

pre -conception 

• Generally patients wish to be given the 

latest new treatment

• Doctors hope to be involved in a study that 

will succeed



• Human error/bias can be controlled through:
Placebo control
Blinding
Lead-in
Education



• The control of bias and variability is extremely important to ensure the integrity of 
clinical trials.



• clinical trials are conduced in humans and are done by humans. Therefore, some 
issues need to be seriously considered when planning a clinical trial. These issues 
include safety, compliance, and human error/bias



• The purpose of randomization is not only to generate comparable groups of patients 
who have similar characteristics but also to enable valid statistical tests for clinical 
evaluation of the study medicine



• Note that controlled studies are usually referred to as those in 
which the test treatment is compared with a control



Who knows: to which treatment group the patient is assigned

❖ Open label study: both patient and investigator know

• Single blinding : investigator knows but patient does not. 

•

- Double blinding:    Neither investigator nor patient knows

• Triple blinding:   No one is an extension of the double 

blinding in which those monitoring outcome are unaware of treatment 

assignment. 



open-label trials

• Are not accepted as adequate well-controlled clinical trials for providing 
substantial evidence for approval by most regulatory agencies such as the FDA, 
the European Community (EC)

• Since patients may psychologically react in favor of the treatments they receive if they are aware of which 
treatments they receive, a serious bias will occur.





? Single-blind trial

• when a single-blind trial is planned
it is prudent to ask 

• why this trial cannot be conducted in 
a double-blind fashion?



open-label trials

In general, are less biased if the clinical 
endpoints are objective outcomes such as 
overall survival or the incidence of coma







STEPS IN DESIGNING AND CONDUCTING AN RCT

• Gathering the Research Team. ... 

• Determining the Research Question. ... 

• Defining Inclusion and Exclusion Criteria. ... 

• Randomization. ... 

• Determining and Delivering the Intervention. ... 

• Selecting the Control. ... 

• Determining and Measuring Outcomes. ... 

• Blinding Participants and Investigators.



Unacceptable Methods
of Assignment of Patients to Treatment

Assignment of patients to treatment according to

1.The order of enrollment

(every other patient is assigned to one group) 

2. Patient’s initial 

3. Patient’s birthday 

4. The dates of enrollment





In medicine, we have defined meta-analysis as ‘…a systematic, 
organized and structured evaluation and synthesis of a problem 
of interest based on the results of many independent studies of 
that problem (disease cause, treatment effect, diagnostic 
method, prognosis, etc.) 112 , 113 , 100 

Foundation of EBM  page 44



Its goal: The best possible management of 
health and disease in individual patient(s)



‘Evidence’ is based on real life observations. • ‘Evidence’ is not 
a decision itself; however, good evidence is needed to make 
good decisions. 



After all, the ultimate goal of research is not objectivity, but 
truth.  Helene Deutsch, 1945 












