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Finding the Litter in the Literature
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Why you should be skeptical . . .

“It’s impossible to write an article so badly 

that it can’t be published”

Drummond Rennie, MD
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however . . . 

“Even a well-conducted study will have so 

many footnotes and exceptions that it may 

be hard for the uninitiated to believe that the 

work was of high quality.”

Frederick Mosteller, PhD
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Why you should be skeptical . . .

In 2000 studies of schizophrenia

• Studied the wrong patients: 86% 

studied institutionalized patients, not 

those in the community

• Did not study enough patients: mean 

sample size was 65; adequate power 

required samples of about 600
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Why you should be skeptical . . .

In 2000 studies of schizophrenia

• Were not long enough: more than 

half were less than 6 weeks long, 6 

months is more appropriate

• Studied different endpoints: studies 

used 640 different endpoints; 369 

were used only once

6



“Much published research across all 

medical specialties is not useful, may 

be misleading, wasteful, and even 

harmful.”

Altman D, PLoS One,  2012 

Why you should be skeptical . . .
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Sage Advice

• Assume the research is flawed until 

proven otherwise!

• Ignore the reputations of the authors!

• Ignore the reputation of their 

institution!

• Ignore the reputation of the journal!
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The Worst Mistake You Can Make:

Reading only the Abstract

• 50% to 80% are missing critical 

information   

• 20% to 65% contain information 

inconsistent with the full article

• 50% to 65% of meeting abstracts are 

not followed by full publication within 

2 years
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Issues
with 
introductions
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Bad Signs 

“LIKA” statements:

Little is known about the author-

editor relationship in Zambia

or

The author-editor relationship in 

Zambia is not well-described

Why do we need to know about it?
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Bad Signs 

Poor reasoning

Studies have been conducted 

elsewhere, but similar studies 

have not been done here

Do the they need to be done “here”?
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Issues
with 
methods
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The “Hierarchy of Evidence”

8. Anecdotal case reports of single patients

7. Case series of a small number of patients

6. Cross-sectional studies (surveys)

5. Case-control studies

4. Cohort observational studies

3. Single randomized controlled trials

2. Confirmed randomized controlled trials

1. Systematic reviews or meta-analyses of 
RCTs
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The EQUATOR Network
evidence-based reporting guidelines

~ 400 Guidelines for reporting research 

designs and activities 

•CONSORT: randomized trials

•STROBE: observations studies

•CARE: case reports

•PRISMA: systematic reviews/meta-

analyses

•ARRIVE: animal studies
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Studies of Differences

• What is the smallest clinically 
important difference?

• Was the sample size determined with 
a power calculation?

• If no difference was found, what did 
the authors say about it? 
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Response Variables: 

Endpoints or  Outcomes

Surrogate endpoints: biomarkers 

measured more sooner, more easily, 

less invasively, or less expensively 

than a clinical endpoint

CD4-lymphocyte counts as a surrogate 

for time to AIDS-related events
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Questionable Surrogate Endpoints

Treatment

Surrogate 

endpoint

Clinical 

endpoint

Encainide, 

flecainide

Arrhythmia  Sudden cardiac death 



Prostate cancer 

(Finasteride)

Prostate-specific 

antigen 

Symptom onset; 

overall survival 

HRT LDL-cholesterol 

concentrations

Cardiovascular 

endpoints 

Antibiotics Bacterial colonization  



S. aureus infections 



Clarithromycin bacterial load in AIDS 

patients 

12-week mortality 
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Surrogate Endpoints

Primary clinical endpoint, 

overall survival (OS)

Surrogate endpoints:

•Objective response rate (ORR)

•Time to progression (TTP)

•Response rate (RR)

•Quality of life (QoL)
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Problems with 

Surrogate Endpoints

• Of 54 oncology drugs approved by 

the FDA, 2008-2012,

• 36 were approved with surrogate 

endpoints (RR, 19; PFS, 17).

• As of 2015, 5 improved OS, 18 did 

not, 13 had unknown effects on OS
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Response Variables: 

Endpoints or  Outcomes

Composite endpoints: a collection of 

endpoints, any one of which is 

regarded as achieving the endpoint

Cardiovascular trials often use 

death, heart attack, or stroke as 

the endpoint in time-to-event analysis 
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Response Variables: 

Endpoints or  Outcomes

“The use of composite outcomes in 

trials is problematic. Components are 

often unreasonably combined, 

inconsistently defined, and 

inadequately reported.” 

Definition, reporting, and interpretation of 

composite outcomes in clinical trials: systematic 

review. BMJ 2010; 341:c3920
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How Were Error, Confounding, 

and Bias Minimized?

Error: nonsystematic deviations from 

the “truth”

•Measurement error (imprecise 

measurements)

•Sampling error (from measuring only 

a sample)

•Random error (biological variation)
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How Were Error, Confounding, 

and Bias Minimized?

Bias: systematic deviations 

from the “truth”

•A scale always 0.25 kg high

•One evaluator is more rigorous 

•A key search term is missing

•Rounding (“terminal-digit” bias)
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How Were Error, Confounding, 

and Bias Minimized?

Common biases

• Selection bias

• Surveillance bias

• Expectation bias

• Lead-time bias

• Healthy-worker bias

• Referral-filter bias

• Work-up bias

25



Ways to Control for Error, 

Confounding, and Bias

• Eligibility requirements

• Stratification and blocking

• Random assignment

• Blinding of group assignment

• Written protocols to guide treatment

• Statistical adjustments
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Measurements

How were the variables measured?

•What was measured?

•Who took the measurements and 

where?

•When were the measurements taken?

•How were the measurements taken?

27



Measurements

Are the variables defined in 

measureable terms?

• hypertension?

• depression?

• current smoker?

• Chinese American  
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Measurements

Who collected the data? (often 

determined by circumstances) 

Blood pressure can be measured by:

• a nurse in a waiting room

• a physician in an exam room

• a home health aide at home 

• a patient in a drug store

• a family member
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Measurements

How accurate were judgments?

•Education and experience of judges

•Inter- and intra-rater reliability 

•What did judges know and not know 

about what they were judging?

 Purpose of the study

 What they were looking for

 Patient characteristics
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Sample Selection

Who was studied?

• Determine the eligibility requirements 

or case definition: identify the patient 

characteristics needed for enrollment
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Case Definitions Change

Date Case Definition of HIV/AIDS

1982 Unexplained diminished resistance to that 

disease (Kaposi's sarcoma, Pneumocystis 

pneumonia, etc.)

1985 Loss of 10% of body weight; asthenia; 

chronic diarrhea; recurring fever 

1994 Two major signs (e.g., >10% weight loss, 

diarrhea) and at least one minor sign (cough, 

dermatitis, oral candidiasis, etc.)

2000 Positive HIV antibody test or detectable HIV 

in virologic (non-antibody) tests
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–

Diagnostic Criteria for Rheumatoid Arthritis 
(3-4 points: probable; 5 points: definite)

Am Rheumatism Assoc. New York Criteria

1 Morning stiffness

2 Joint tenderness or pain 

on motion

3 Swelling of 1 joint

4 Swelling  of 2 joints

5 Bilateral swelling of 

joints

6 Subcutaneous nodules

7 Radiographic changes

8 + Rheumatoid factors

1 Hx pain in 3 joints

2 Swelling, subluxation, 

ankylosis of 3 joints: 

must include hand, 

wrist, or foot AND 

symmetry in 1 joint pair 

AND must exclude 

distal phalangeal joints, 

and hips

3 Radiographic changes

4 + Rheumatoid factors
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Sample Selection

What was the control group?  

(What should it be?)

• Placebo

• Competing intervention

• Usual or standard of care

• No treatment

• Not experienced the outcome

• Not exposed
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Issues 
with 
results
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P (Probability) values

P values have no clinical interpretation 

and are not sufficient for reporting 

results

The most common statistical 

error in clinical research is 

confusing statistical significance 

with clinical importance!
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Estimates and 

Confidence intervals

Is the drug likely to be effective?

"The drug lowered diastolic blood 

pressure by a mean of 18 mm Hg, 

from 110 to 92 mm Hg  

(95% CI = 2 to 34 mm Hg; P = 0.02)."
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Reporting Outcomes

“In the Helsinki study, 4.1% of men on 

placebo had heart attacks, but 2.7% of 

men treated with gemfibrozil had heart 

attacks (P < 0.02).”

The absolute risk reduction (ARR) is 

1.4% (4.1% - 2.7% = 1.4%)
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Reporting Outcomes

“In the Helsinki study, 4.1% of men on 

placebo had heart attacks, but 2.7% of 

men treated with gemfibrozil had heart 

attacks”

The relative risk reduction (RRR) is 

34% (1.4/4.1 = 34)
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Reporting Outcomes

“In the Helsinki study, 4.1% of men on 

placebo had heart attacks, but 2.7% of 

men treated with gemfibrozil had heart 

attacks”

The number needed to treat (NNT) is 71  

(NNT = 1 / ARR: 1 / 0.014 = 71) 

71 men must be treated for 5 years to 

prevent a single heart attack
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Issues
with 
discussions
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Where Did the Results 

Come From?

Planned analyses are part of the 

research design

Unplanned (secondary or post hoc) 

analyses are suggested by the data

Unplanned analyses are “exploratory” 

and should not be presented as 

primary results of the study
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How Were Results Interpreted?

Subgroup analyses

• Often unplanned and opportunistic

• Often based on small samples 

• Often not biologically plausible 

• Often a last effort to find P<0.05

Beware of significant subgroup 

effects without an overall effect 
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How Were Results Interpreted?

Interpreting underpowered studies

In an underpowered study, a 

nonsignificant difference does not 

mean that the groups were equivalent, 

only that no difference was found.

“absence of proof is not 

proof of absence”
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How Were Results Interpreted?

Cause-and-effect statements

Ice cream consumption is correlated 

with murder rates. 

Does eating ice cream lead to murder, 

or do murderers eat more ice cream? 
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How Were Results Interpreted?

• Give numerators and denominators 

of all percentages 

“In all, 33% of the rats lived;

33% died; and . . . 

the last one got away.”
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Reporting the results

of tests but not for patients

Mean 3-month glomerular filtration rate 

increased from 50 mL/min/1.73 m2 to 

64 mL/min/1.73 m2. Of the 55 patients, 

GFR improved in 34.
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Reporting the results

of tests but not for patients

Not telling how much patients 

improved if thresholds were crossed

Mean 3-month glomerular filtration rate 

increased from 50 mL/min/1.73 m2 to 

64 mL/min/1.73 m2. Of the 55 patients, 

GFR improved in 34 and returned to 

normal (above 90 mL/min/1.73 m2) in 

13.
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Spinning

“The mean depression score was 38% 

lower in the treatment group” 

How many patients were no longer 

depressed at the end of the study? 
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0               10               20               30               40               50               60

Healthy

0 - 9

Mild

10 - 18

Moderate

19 – 29

Severe

30 - 63

None Degree of Depression

Mean of the Treatment Group = 3

Mean of the Control Group = 8

“The mean depression score was 38% 

lower in the treatment group”

Spinning
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Framing and Spinning

Framing: Influencing the interpretation 

of information by changing the context 

in which it is presented
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Framing: Positive and Negative

The surgery has an 84% success rate

The surgery has a 16% failure rate

More patients chose to have the 

surgery when given the success rate
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Framing: Immediacy

“About 31,000 men die of prostate 

cancer each year”

“About 600 men die of prostate cancer 

each week”

“A man dies of prostate cancer 

every 17 minutes”
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“No matter 
how cynical 
you get, it’s 
impossible 
to keep up.”

Lily Tomlin
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Tom Lang, MA

Tom Lang Communications 

and Training International

Tomlangcom@aol.com

www.TomLangCommunications.com

425-636-8500

10003 NE 115th Lane, Kirkland, WA 98033
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How To Report Statistics in Medicine: 

Annotated Guidelines for Authors, 
Editors, and Reviewers

Thomas A. Lang, MA & Michelle Secic, MS

Foreword by Ed Huth, MD, MACP

(American College of Physicians, 

first edition, 1997; second edition, 2006)
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How to Write, Publish, and Present     

in the Health Sciences: A Guide for 

Physicians & Laboratory Researchers

Thomas A. Lang, MA

Foreword by Stan Lemeshow, PhD, MSPH

(American College of Physicians, 2010)
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