     READING THE MEDICAL LITERATURE

     CRITIQUE OF A STUDY

ICP II

     S. J. Ghosn, M.D.

Uniform framework for a study:
Assignment  ( Assessment ( Analysis ( Interpretation ( Extrapolation

I.
EVALUATION OF THE STUDY DESIGN

A.
Aim of the study

1.
Is it clinically relevant?

2.
Is it adequately and clearly defined?

3.
Is there a specific study hypothesis with a specific study question?

4.
Is the out come to be assessed specifically defined?  Is it appropriate?



B. 
Study type




1.
Is it appropriate for the questions asked?




2.
Three types of study:





a.
Case-control or retrospective study:      observational

-to illustrate association 

-for rare conditions

-fewer individuals and shorter time

-can illustrate association of multiple factors with a given 

  outcome.

-possible recall and reporting errors





b.
Cohort study:      observational








    prospective or retrospective






- to assess cause-effect relationship

- may illustrate the association of one etiological factor with   

multiple outcomes (if prospective) or the association of 

one outcome with multiple etiological factors (if 

retrospective)

- large number of individuals, lengthy, expensive

- possible problems with “lost to follow-up”

Study Type, cont’d.




c.  Randomized clinical trial:  Interventional






- to prove contributory cause






- large number of individuals, lengthy, expensive

- possible problems with “ protocol deviants”, “lost to   

  follow-up”

C.
Study size

1.
Is it adequate for answering the study questions (i.e., are there enough patients to allow a reasonable chance to demonstrate a statistically significant difference)?

2.
Adequate study size can be determined from the start by the 

investigator.  It will depend on:    desired type I error, power or desired type II error, (type II error =1 - power),  expected % difference in outcomes in study and control groups.

3.
A small size is acceptable with case-control study.  A large size is needed for cohort and interventional studies.

Note:
Whenever in a study a statistically significant difference cannot be demonstrated, one must ask whether the size sample was adequate. 

II.
EVALUATION OF THE DIFFERENT ELEMENTS OF THE STUDY FRAMEWORK



A.
Assignment – selection of study and control patients

1.
Are study and control groups comparable except for characteristic being studied?  If not, are variables recognized and taken into account?


Note:
this is best addressed in cross-over studies where study and control studies are the same. 

2.
Is there a selection bias (i.e., do study and control groups differ by a factor likely to affect outcome)?   Are there compounding variables (i.e. are there factors that by themselves may affect outcome)?   For case control and cohort studies. 

3.
Were randomization (different from random) and blind assignment (to eliminate subjective effect on outcome) applied?  For randomized clinical trials.


B.
Assessment – determination of result / outcome



1.
Is the outcome clearly defined?




2.
Is the measure of outcome appropriate for the study?

Assessment, cont’d.




3.
Is it accurate?

· Recall (i.e. defect in memory) and / or reporting (when information sought is personal) bias.

· instrument error, (i.e. imprecision; lack of sensitivity, etc)

· investigator bias (i.e. is subjective interpretation of data) ( blinding

· investigator error ( assessment by more than 1 investigator

.
4.
Is it complete?

· Incomplete follow-up (? lost to follow up): can distort interpretation

· unequal observation between groups?

5.
Is it affected by the process of observation?  (Being observed or being under pressure could affect performance / behavior)

6.
In interventional studies:

a. Single vs. double blinding
b. Placebo effect (decreased by blinding)

c. Problem of protocol deviants, lost to follow-up

C.
Analysis -  comparison of results (study vs. control 


patients)

1.
Were data adjusted in order to remove effect of bias, i.e. group matching, pairing, etc.?

2.
Was statistical significance test used to assess whether observed difference may be attributed to chance (null hypothesis, p value)?

3.
Significance level: 

a.
type I error (similar to False positive):    rejection of null hypothesis when no true difference exists; due to chance; set by investigator (usually 5%).

b.
type II error  (similar to False negative):     failure to reject null hypothesis when a true difference exists; due to chance or small sample size; can be estimated based on group size.



Note:
type II error= 1 - power

Analysis, cont’d.




4.
Point estimates and 95% confidence interval.



5.
Strength of relationship:

relative risks (in prospective studies)

= risk of having condition if risk factor is present 


risk of having condition if risk factor is not present

odd ratios (in retrospective studies)

=odds of having risk factor if condition is present 
  odds of having risk factor if condition is not present

D.
Interpretation   - 
conclusions about significance of 

 differences encountered (for study  

 patients)
1.
Are results clinically useful  (based on size of difference or strength of association)?

2.
Were criteria for cause and effect established  (contributory cause)?:

cause-effect association

cause preceding effect

altering cause alters effect

3.
Association vs. contributory cause vs. direct and indirect causes.

4. 
Contributory cause vs. necessary cause vs. sufficient cause.

E. 
Extrapolation   - 
conclusions about meaning of study for 

            individuals, populations, situations not  

            included




1.
For a similar individual:     relative risk, absolute risk.

· absolute risk = risk of disease if risk factor is present

· relative risk = risk of disease if risk factor is present

  
risk of disease if risk factor is not present
2.
For new groups with the risk factor:     attributable risk 

percentage.


= (risk of disease if risk factor is present – risk of disease if risk 

factor is not present) x 100 risk of disease if risk factor is present



= relative risk – 1 x 100



   relative risk


Extrapolation, cont’d.

3. 
For new groups composed of individuals with or without the risk factor:    population attributable risk percentage.




4.
Danger of linear extrapolation beyond range of data:

·  in time (side effects may take a long time to show)

·  in dosage (higher doses may not necessarily cause greater effects)

5.
Ability to extrapolate can be limited by different characteristics of a new target population.

6.
In interventional studies:



a.
patients are different from day to day patients 

b.
trial can assess benefit of treatment but not long term safety (necessity of a post-marketing surveillance of a drug; FDA approval does not mean complete safety)

NOTE: 
Rule of 3, i.e. in order to be 95% sure to observe at least 1 case of a rare side effect, one needs to treat ~ 3 times the number of individuals in the denominator.

Ex:
If side effect frequency is1/10000, one needs to treat

approximately 3 x 10000 = 30000 individuals in order to have a 95% chance to observe at least 1 case of side effect.
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