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Preparatory Note:  No study can be perfect.  Each design decision is a trade-off.  Your job as consumer of the medical literature is not to say in a global sense whether a study is “good” or “bad,” but rather to identify each trade-off and its impact on the results and relevance to practice.  Colloquially stated:  Each design decision is a deal with the devil and your job is to figure out what deals were cut, where, how, and what was the cost. 

[Bracketed numbers can be used to cross-reference notes in the text of the article]
	Major Components to Characterize


	Drilling Down



	Abstract



	Should briefly summarize each of the sections that follow. 
 
	In particular, the study’s primary hypothesis should be readily apparent and whether it was disproven or supported. [1]

	Additional Orienting Material



	Funding Source
	Is there evidence of potential/perceived conflict of interest? [2]


	Who did the study?
	Is there evidence, from what you know of the authors, that they might strongly hold a particular point of view that might influence study design or reporting, or even why the study was done in the first place? [3]
· Note:  Everyone has biases and expectations; that’s where hypotheses come from. The issue is whether there is reason to suspect that the predilections of the authors will play a biasing role in the design or reporting of results.



	What was the social / economic context of the study?
	Sometimes the country or healthcare system in which the study was done can impact the structure of the study or the reporting of results, or even why the study was done in the first place (e.g., in a national healthcare system vs. fragmented US-type healthcare). [4]
· Note:  All studies have a social context that influences their design; that’s why studies are done (and why they are funded).  The issue is whether there is reason to suspect that the social context itself will play a biasing role in the design or reporting of results.

	Introduction



	Why is this topic important?


	Why should we care about the overall area?  Why should we care about the aspect of the area that this study addresses? [5]

	What is new in this specific study?


	How does this specific study advance knowledge?  Where is the knowledge gap that this study fills?  For instance: Is there a disagreement in the literature that it seeks to resolve?  Were earlier studies imperfect in some way?  Is it an issue in need of replication? [6]


	What hypothesis(es) is/are addressed?
	There should be a single primary hypothesis around which the study was structured (sometimes two).  There may also be one or several secondary hypotheses.  Hypotheses should be identified as primary or secondary, and we should pay most attention to the results regarding the primary hypothesis. [7] 
· Note: If many results are presented, and we cannot figure out what was the primary hypothesis, we may suspect “data-dredging” or a “fishing expedition.”



	What type of study is going to be reported?
	Common study types include clinical trial, descriptive clinical study, descriptive data-based study, clinical neuroscience study, economic study. [8]
· Note: Studies can be prospective (all data collected going forward from the beginning of the study), retrospective (all data collected prior to the beginning of the study) or some combination. Prospective studies are typically considered higher quality design than retrospective studies, though some high quality studies are retrospective by their very nature (e.g., epidemiologic case-control studies).  If you cannot tell, assume retrospective and read cautiously.



	Methods



	What is overall the study design?
	Was the study approved by the relevant Institutional Review Board(s), or IRBs, which monitor human subjects issues? [9]
Clinical trials (an intervention is applied to participants):

Is it Class A (controlled trial)? 
Is it Class B (open trial designed a priori)?

Is it Class C (retrospective review or case study with data collection post hoc)? 

Descriptive studies (clinical, neuroscience, etc):

Are two groups compared?

Is one group followed over time?

Do data come from direct participant material (e.g., interviews, lab studies) or from a database?



	Along the Efficacy-Effectiveness Continuum
	Along the Efficacy-Effectiveness Continuum from Proof-of-Concept to Public Health Impact:
· Efficacy studies typically come first.  They tend to be smaller proof-of-concept studies or highly controlled multi-site trials.  Their primary goal is to determine an intervention’s impact under best possible conditions. Efficacy trials emphasize internal validity (how well the study itself is run) over external validity (applicability to relevant clinical practices)
· Effectiveness studies typically follow, once an intervention has been determined to be efficacious.  Effectiveness trials relax internal validity standards to enhance external validity.
· Other (overlapping but not completely synonymous) terms are “practical clinical trial,” “real-world clinical trial,” comparative effectiveness trial.”
· Subsequently, implementation studies seek to answer the related question, “What is the best method for implementing and sustaining this effective intervention in clinical practice?”
· Next, dissemination efforts consist of provision of information and support in the context of less structured implementation strategies. 

Where along the efficacy-effectiveness continuum does this trial lie?  What are the trade-offs in this study between internal validity and external validity in:

· Sample?

· Intervention?
· Analysis plan?


	Population and Sample
	The Population:

What overall population did the specific study participants (sample) come from? [10]
The Sample: Inclusion Criteria:

What characteristics did the participant have to have to get into the sample? [11]
Sample: Exclusion Criteria:

What characteristics prevented participants from getting into the sample? [12]
· Note: These inclusion and exclusion criteria will have a major impact on the relevance of the results to your interest.  Even with a strong result, if the sample is irrelevant, the result is irrelevant.  The applicability of a study’s results to issues of public health significance is called external validity. (see also internal validity, next section)

· Note: Some types of trials that seek to maximize external validity are known, informally, as effectiveness trials or practical clinical trials or pragmatic clinical trials.


	Outcome Measures / Assessment Battery
	Primary vs. secondary outcomes:

What were the primary outcomes of interest (Recall: what was the primary hypothesis)?  Were there secondary outcomes as well?  [13]
Assessment Schedule: How often were the measures collected? [14]
Cross-sectional (one-time) assessment?

Pre/post (two measures only at beginning and end)?

Repeated measures (several points over time)

· Note: If they collected measures repeatedly, but only analyzed first and last, suspect some data dredging.

Psychometrics:

Have the measures been widely used in other studies?  Were there comments on validity or reliability (psychometrics) of the instruments? [15]
· Validity is the ability of a measure to measure what it tries to measure.
· Reliability is the ability of the measure to get the same result time after time (regardless of whether it’s correct).
· Measures can be valid but not reliable, reliable but not valid, both, or neither.
Optimally there will be at least a reference to another article to cite precedence or describe psychometrics.

· Note: The burden of proof is on the investigator who introduces a new outcome measure.

· Note: For high-tech studies, the same characteristics apply: Glitz and complexity  do not replace validity and reliability.

Respondent Burden:

Was the battery so extensive that you suspect compromised participation?

	Intervention [for Clinical Trials]
	What was the intervention? [16]
Was it done to all or some participants?

If to only some, how was treatment assigned (randomized? sequential? by cohort?)?

Was randomization blinded?

If randomized, was there stratification?  Sometimes if there is a key characteristic that must be equal across the treatment arms, the randomization will ensure this by running two randomization schemes for those with and without this key characteristic. [17]
· Note: Blocking is a term you will sometimes see.  It means simply randomizing small groups of subjects at a time in order to help maintain balance.

· Note: A randomization strategy developed in the ‘00s  is equipoise randomization, in which there may be a variety of treatments, but the participant is only randomized among those treatments s/he finds acceptable.

Types of Class A Controlled Trials:

Parallel groups or within-subjects (ABA or on-off-on)?

Control by placebo, active agent, waiting list, other? [18]
· Note: Most consider the highest quality trial design to be the randomized, parallel groups, placebo-controlled trial.  


	Statistical Analyses

…the Fearsome “Pandora’s Box”
	· Note:  Statistics can be an anxiety-producing area for journal club presenters (and all readers) because statistics tend to be arcane and complex.  This is the source of the old saying: “There are lies, big lies, and statistics.”  Pay attention to the few key characteristics below and you’ll get the most important information.
For all studies:

Are specific comparisons stated, and do they match: (a) the primary hypothesis and (b) the sample? Are the analyses quantitative and comparative, or just descriptive? [19]
How are groups being described?
Mean and standard deviation/error, odds ratio, other?

Are adjustments needed like normalizing the distribution?

Note: Most statistics are designed to work with normally distributed data (parametric statistics).  If results data are not normally distributed, either the investigator can do some transformations to normalize the distribution or can use nonparametric statistics.

How are groups (or observations within a group participant over time) being compared?

What are the statistical tests used and are they appropriate?  
Contrasts (like t-test or f-test)?

Correlations (like Pearson’s r or Spearman’s rho)?

Other analyses (like Cox survival analysis)?
For clinical trials:

Was the analysis an “intention to treat” (ITT), meaning data from every participant was analyzed?  If not, suspect data dredging [20]
Missing Data:

How were missing data handled? [21]
Note: Virtually every study has some missing data.  Key issues are how much and how it was dealt with.
· Two common methods for handling missing data:
· Last observation/value carried forward (LOCF or LVCF)
· Interpolation, a type of modeling—the latter is more current, typically more valid,…and subject to assumptions that are often hidden.
Overall, where on the efficacy-effectiveness continuum does this study lie? [22]
Two approaches to evaluating significance:

Probability that the finding is not due to chance alone (p-value and related calculations)

Magnitude of the difference (effect size and related calculations)

P-Value:

How likely is it that the result of this study was purely due to chance?  Accepted cut-off is typically “p<0.05”; value can/should be smaller when there multiple comparisons (e.g., p<0.01). The 95% confidence interval is approximately equivalent to p<0.05.

Sensitivity:

What is the likelihood that a study will avoid a false-positive finding (i.e., call a difference significant when the finding is due only to chance)? This is also referred to as a type I error and is represented by the Greek letter alpha (α).  Typically this is reported as a “p-value” or “confidence interval.”    Typical acceptable values are, respectively, p<0.05 or 95% confidence interval.  In Methods the authors will propose this as the intent in the study; in Results they report this figure for each finding.

Power:

What is the likelihood that a study will avoid a false-negative finding (i.e., call a difference nonsignificant when the lack of finding is due only to chance)?  Typically this is represented by the Greek letter beta (β), and is referred to as a type II error.  Typical acceptable values are 80% or above.  This will appear only in Methods and occasionally in the discussion. [23]
Effect Size (Cohen’s d):

More and more controlled clinical trials are reporting effect size, or other statistics that describe the magnitude of the impact of an intervention compared to control.  Effect sizes range from 0-infinity (higher is better, above 1.0 is rare), and 0.30 or above is typically considered a “moderate” effect (whatever that means).  
Number Needed to Treat (or Harm), NNT or NNH:

NNT measures treatment effect and ranges from 0 to infinity (lower is better), and a NNT comparable to d=0.30 is about 8.  

NNH measures toxicity with similar range (higher is better).
· Note:  There is nothing magic about p<0.05 or 80% power or 0.30 effect size; they are statistical conventions: Statistical (in)significance does not necessarily mean clinical (in) significance. 

· Note:  Low subject recruitment or substantial missing data reduce sensitivity and power, and you should note how much the actual study deviated from the planned.


	Results



	Success of Study Implementation
	A variety of data should give you an idea of this, including enrollment goals, drop-outs, missing data.

For randomized clinical trials, the two or more treatment arms should not differ on relevant clinical characteristics. [24]
Additionally for clinical trials, is there evidence regarding how successfully the intervention itself was implemented? [25]
Clinical trials of highest quality display a CONSORT (Consolidated Standards of Reporting Trials) diagram that describes subject flow and loss. [26]

	The Results Themselves
	What were the primary outcome results? [27]
What were the secondary outcome results? [28]
Was there correction for multiple comparisons if more than one analysis on an issue was presented? [29]
· Note: Most studies present more than one outcome measure and statistical analysis.  The issue of multiple comparisons is important if the authors report, e.g., two or more analyses of similar measures. The method for managing multiple comparisons is statistical or reasonably justified otherwise; if not, the probability of a false-positive result goes up—suspect data-dredging.
Which analyses were a priori (planned before the start of the study)? 
Which were post hoc (added on after the data were collected)? [30]
· Note: Reasons for post hoc analyses may include trying to explain specific results, or failure to find an expected result, or to see to which subgroups a particular result applies.  These can be quite valuable scientifically or clinically. 
· Note: However, although post hoc analyses can be justified, they should never appear as the primary results for the paper (important to check the Abstract to make sure this is not the case, and if so: Suspect data-dredging).
· And too many post-hoc’s are, by definition, data-dredging or fishing.



	Discussion



	Summary of Findings
	Most Discussions begin with a brief summary of findings, emphasizing those results the authors particularly want to highlight. [31]


	Revisiting the Introduction
	What’s new from this study? [32]
What agrees with what came before?

What disagrees with what came before, and what are the possible reasons why?

What is the importance of the results?

· Note:  In reading each study, you should be able to identify at least one incremental advance in the state of the literature in a particular area, and determine how important you think it is. 



	Limitations
	Recall the Preparatory Note above.  The authors should list limitations and, optimally, how the effect of these on the study was minimized. [33]
Note:  No stated limitations usually means important (unstated) limitations!

	Extrapolation or Relevance
	The authors may speculate “deeply” and/or “broadly” about the meaning of their findings

· Note:  Everything the authors have written up to this point should be related to specific findings in this specific study.  Here, however, they have license to be creative and speculate beyond the data…they’ve earned the privilege and readers recognize this as speculation. 

Speculating deeply:  On potential mechanisms that led to the findings (e.g., biologically, psychologically, socially). [34]
Speculating broadly: On the impact of the findings (e.g., in terms of public health, development of new treatments, logical next studies). [35]


	Meta-Issues



	
	Revisit the section above, Additional Orienting Material.  Are there any reasons to revise your impressions and concerns? [36]
Will any of these results change your thinking or your practice? [37]
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