CRITICAL READING
What to Read:
We are inundated with reading materials.  Most GPs in the UK receive the BMJ each week, many also receive the Journal of the RCGP, then there’s Update, Med Economics, Drugs and Therapeutics Database, not to mention Pulse, GP, Doctor plus sundry others.  So how do we determine what we should read?  How do we pick the wheat from all the chaff?
READER is an acronym to aid critical reading.(1).  
Relevance:  Does the article deal with general practice?  This can usually be gleaned from the title or abstract.  If it is not to do with general practice it is unlikely to change what you do.
Education:  This is used in the context of behaviour modification – would it change what you do.  Again this will be clear in the title or summary.
Applicability:  Can the research be done in the reader’s practice?  It may be relevant to general practice and it may be that you would change what you do, but it is unachievable in your practice.  For instance, a paper may look at the value of having a physiotherapist on site but for many practices this would be unaffordable.
Discrimination:  The message may be relevant, could change behaviour and be achievable, but is it valid?  This really is down to the statistical quality of the paper.
Evaluation:  Okay, it’s relevant, provokes change, is “do-able,” and is epidemiologically sound, but what of the overall quality of the paper.  This can be scored using the same system for evaluating evidence based medicine (see the tutorial on the website titled “EBM” for full details), although a number of scoring systems exist.  Basically these systems score research very lowly if it is a descriptive case, higher if it is a trial, higher still if it is a large double-blind randomised control trial, and highest of all if it is a systematic review.
Reaction:  This is about how you should react to the paper.  If it is a high quality, relevant, achievable change it should be shouted from the rooftops, meetings should be scheduled to promote it etc.  If it is low quality, irrelevant, impossible to implement, and of no perceived benefit, why did you read it in the first place!!!!!!
Types of Studies:
1).  Qualitative Study:
Qualitative researchers aim “to study things in their natural setting and attempt to make sense of, or interpret phenomena in terms of the meanings people bring to them.”(2)
This area of research used to be frowned upon as it yields subjective information that cannot be quantified.  However, it is now recognised as being increasingly important.  For instance, plenty of research exists to tell us how many smokers try to quit.  (Quantitative research).  But few studies tell us why they want to quit.  (Qualitative research).  The latter would give valuable clues as to how we could help people to stop.  
Qualitative research is increasingly important in areas such as planning screening programmes.  It is used to evaluate whether the population would accept screening, and also the effects screening, false positive results etc would have on the population.
The validity of qualitative research is greatly improved by:
      Using a selection of data collection methods – a process known as triangulation.
      More than one researcher analysing the same data independently.
When evaluating a qualitative piece of research, there are 9 questions to ask:
1. Did the paper describe an important problem addressed via a clearly formulated question? 

2. Was a qualitative approach appropriate? 

3. How were the setting and the subjects selected? 

4. What was the researchers perspective and was this taken into account? 

5. What methods were used to collect the data and were these described in enough detail? 

6. What methods did the researcher use to analyse the data and what quality control measures were implemented? 

7. Are the results credible and if so are they important? 

8. What conclusions were drawn and were they justified by the results? 

9. Are the findings of the study transferable to other clinical settings? 

2)         Systematic Reviews:
A systematic review is an overview of primary studies (i.e. original papers and research) which 
      Contains a statement of objectives, materials and methods
      Has been conducted according to explicit and reproducible  methodology.
The systematic review is the “gold standard” of evidence-based medicine.
Advantages of Systemic Reviews:
      Explicit methods limit bias in identifying and rejecting studies
      Conclusions are more reliable and accurate
      Large amounts of information can be assimilated quickly
      Delays between research discoveries and implementation of effective strategies is potentially reduced
      Results of different studies can be compared to establish generalisability of findings and consistency of results
      Reasons for heterogeneity can be identified
      Quantitative systematic reviews increase the precision of the overall result.
Evaluating Systematic Reviews:
1.       Can you find an important clinical question which the review addressed?
2.       Was a thorough search done of the appropriate databases and were other potentially important sources explored?
3.       Was methodological quality assessed and the trials weighted accordingly?
4.       How sensitive are the results to the way the review was done? (Were there subtle biases that affected outcome?)
5.       Have the numerical results been interpreted with common sense and due regard to the broader aspects of the problem?
3)         Randomised Controlled Trials:
Participants are randomly allocated, essentially by the flip of a coin, to be in the intervention group or the control group.  Both groups are then followed for a specified length of time and then assessed according to specific outcomes defined at the start of the study.  On average, the two groups should be identical apart from the intervention.
RCTs are the ideal method for studying interventions, e.g. is this new drug more effective than the old drug, is written advice more useful than verbal advice in management of brittle asthma etc.  
RCTs stand and fall on the randomisation process, and the similarity of the intervention group to the control group.  In addition, valid end points are essential.  When assessing the method look for bias in the randomisation process, disparities between the intervention and control group, and use of surrogate end points.
4)         Cohort Studies:
Two or more groups are selected on the basis of differences in their exposure to a particular agent, and are followed up to see how many in each group develop a particular disease or other outcome.  For example, does smoking cause lung cancer, does working in a nuclear power plant increase the likelihood of your children developing leukaemia…
5)         Case-Control Studies:
Here patients with a disease or condition are “matched” with controls (patients with other diseases, the general population, neighbours or relatives etc).  Data are then collected on past exposure to a possible causal agent.  
Two important issues must be taken into account when looking at cohort studies.  Firstly, what constitutes “a case”.  If you are studying a rare event e.g. brain damage following whooping cough vaccination, it must be clear and precise who are included in the case group.  A single inappropriate inclusion can make a dramatic difference to the interpretation of results.  Secondly, case-control studies demonstrate association, not causality.  
6)         Cross-sectional Studies:
A representative sample (i.e. a cross-section) of a group are interviewed, examined or assessed to answer a specific clinical question.  For example, 
      What is the prevalence of depression in patients attending a GP’s surgery for minor illness?
      Is it true that half of all diabetes cases are undiagnosed?
7)         Case Reports:
A case report looks at a single medical history, although sometimes a number are cobbled together to make a “case series.”  These are often regarded as the “lowest form of research” and score as such in evidence based medicine.  However, they can be very rich and often provide information that large trials or studies miss.  They are often published quickly, as they are easy to write up.  
It was the case series of a doctor who noticed that two children born in the same hospital with absent limbs (phocomelia) had been born to mothers on the same new sedative that alerted the world to the dangers of thalidomide.  More recently it was the case series of a physician in Vietnam describing two patients who died from a particularly virulent flu-like illness that alerted the WHO to the SARS outbreak.
The Hierarchy of Evidence:
Different types of study carry different weight.  Evidence-based medicine ranks them thus:
1.       Systematic reviews and meta-analysis
2.       Randomised controlled trials with definitive results (i.e. a confidence interval that does not cross the line of no effect)
3.       Randomised controlled trials with on-definitive results (i.e. the point estimate suggests an effect but the confidence interval crosses the line of no effect
4.       Cohort studies
5.       Case-control studies
6.       Cross-sectional surveys
7.       Case reports
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