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Why can’t I just read the 

conclusion?



Peer Review is not Perfect

• Reviewers have their own biases, and 

are subject to the same cognitive 

heuristics as everyone else

– Confirmation bias

– Framing

– Counterfactual thinking



Do your own assessment…



Critical Literature Review

• What does this article really say?

• How does it apply to my practice / 

my patient / me ?



• 106 Patients

– ISS > 18

– Nailed Femur Fx

– Admitted within 8 hrs of injury

– No death from head injury or shock

• 4 Groups

– With or without chest injury

– Early or delayed femur stabilization (24 hrs)



With Chest Trauma

    Early Fixation Late Fixation

Number  24 26

      ISS       29.4  31.4 

      ARDS    7.7%

    Mortality    4%

33%

21%



With Chest Trauma

Early Fixation Late Fixation

Number  24  26

  ISS  29.4  31.4 

  ARDS  33%  7.7%

Mortality  21%  4%

Bilat Pulmonary        29%   8%

Contusion



Is it the femur fracture?

Is it reaming?

Is it chest trauma?



Signs of a good paper

• There is a single hypothesis

• There is a primary outcome that can be 

measured reliably and is clearly related 

to the hypothesis

• If the outcome is a functional or QOL 

measure, the Minimal Clinically 

Important Difference (MCID) is defined.



Signs of a good paper

• The study is powered on the primary 

outcome

• Effect size large (mean diff/std dev).

• All secondary outcomes are pre-

specified.

• Statistical comparisons are limited

• Confidence intervals are used

• Data is not presented for the first time in 

the conclusions



Signs of a good paper

• The conclusion addresses the 

hypothesis and is based on the primary 

outcome

– Secondary outcomes remain secondary

– Type II errors are identified

– P values are not over-emphasized



Example

(excerpted from a real paper)

“Purpose: To review published literature 

assessing clinical outcomes and 

complication rates of XXX.”



“Methods: … searched PubMed and 

EMBASE for articles …

The inclusion criteria were studies of 

Level I to IV evidence in English, 

published in 1970 or later, involving 

human subjects, reporting clinical 

outcomes of XXX, including at least

1 patient.”



• “Results: Among the 3040 combined 

total results, 11 primary studies met our 

inclusion criteria. Adequate and safe 

XXX was achieved ... No significant 

difference was found in terms of 

complications such as infection and 

non-union.”



• “Conclusions: The comparative efficacy 

and safety of XXX is relatively equal to 

the YYY.”

???



Critical Review

• Strength of Evidence

• Prospective, randomized
– Randomization concealed 

– Treatment blinded

– Independent outcome assessment

• Case - control
– Historical

– Matched

• Case series – no control



Critical Review

• Does it apply to my practice?

– Similar Institution?

– Are the patients like mine?

– Are the surgeons like me?



What factors are important?

• Rate of complications

• Re-operations

• Functional outcome

• Radiographic results

• Cost



Effect Size

• Absolute risk difference in treatments

• 2 %  vs  2.1 %  

• 2 % vs 4%

• 2% vs 20%





Authors conclusion: “One-dose antibiotic prophylaxis did not 

lead to an increase in rates of surgical site infection and 

brought a monthly savings of $1980 considering cephazolin 

alone.”



What do you conclude?



• For infection in orthopedic surgeries, 

2.3% v 2.8% = absolute risk difference 

of .5%, or .005. 

• NNT = 1/.005 = 200

• 200 patients given 24 hours of Ancef 

rather than 1 dose prevents one FRI/PJI

Is that a clinically relevant difference !?!



"Statistical Difference" Does NOT Mean 

Clinically Important! An Evaluation of 

Orthopaedic Trauma Randomized Trials

• “A large percentage of RCTs that report 

"statistically different" results are likely 

NOT "clinically important."

Jinsil Sung; Judith Siegel; Paul Tornetta; Mohit Bhandari

OTA 2006



Lack of statistical difference Does NOT 

Mean there is no important difference!

• A large number of seemingly high-level 

papers there is no difference among 

outcomes that appear different and 

clinically relevant.

Type II statistical errors are rarely acknowledged 







Statistical Fragility

• A study’s result is “fragile” if it would 

take only a few events occurring (or not 

occurring) to cause the statistical 

significance of that finding to change

Parisien et al.



Fragility Index

• Calculated by incrementally converting 

patients who did not have an event of 

interest into patients who had an event 

of interest until the p value changes 

from significant to nonsignificant.

• Fragility Quotient = FI / sample size



• 985 RCTs were screened with 9 studies 

included in the analysis comprising 30 

total outcomes



• The median FI across all outcomes was 5.

• In 11/30 of study outcomes, the number of 

patients lost to follow-up was greater than 

or equal to the median FI.

• Statistical findings in RCTs comparing 

arthroplasty to fixation for femoral neck 

fractures exhibit considerable fragility; 

minor changes in patient follow-up or 

outcome occurrences could significantly 

impact results.



• All fx studies JBJS and JOT 1991-2013

• 198 comparative studies 775 total outcome 

events

– 235 were initially reported as significant. 

– The median FI for the entire study was only 5 with 

an associated FQ of 0.046. 

– This represents just 3.8% of the total study 

population.



Final Thoughts

• Many papers state their goal is to study 

one thing, but they report on another

• Association is not causality

• Beware of conclusions based on p-

values, especially small ones



• 233 RCTs from 7 major journals

• 136 reported a negative outcome; none had 

sufficient power to detect a small effect size, less 

than 1/3 powered to detect medium effect size

• < half were powered to detect the MCID



Conclusion

• Reading papers is 

not easy.

• Have a 

critical/adventurous 

mindset  - there is 

something to “find” in 

every paper…



Thank You
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