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Disclaimer

The opinions expressed here do not reflect
the policies and positions of the National 
Institutes of Health, the U.S. Department 

of Health and Human Services or any
other government agency or official.
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Acceptable research?

• New anti-allergic treatment
• Natural history of GVHD-associated colitis
• New vaccine for smallpox

4

Risk in research

• Research is inherently risky.
• Yet, research participants must be

protected from risks of undue harm:
– Eliminate unnecessary research risks
– Ensure that research risks are not

disproportionate to individual and social
benefits of research

– Ensure that research risks are not excessive
for vulnerable populations
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Protecting participants

• Investigators and Institutional Review
Boards (IRBs) have the responsibility to 
protect research participants from risks of  
undue harm.

• In order to protect participants, it is
essential to determine the level of risk
posed by a study.

6

Levels of research risk

• Much of the thinking about different levels
of research risk is shaped by the
regulation of pediatric research.
– Minimal risk
– Minor increase over minimal risk
– More than a minor increase over minimal risk
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What is minimal risk?

• The Federal Regulations define minimal 
risk as follows:
– „(…) the probability and magnitude of harm or

discomfort anticipated in the research are not 
greater in and of themselves than those
ordinarily encountered in daily life or during
the performance of routine physical or
psychological examinations or tests“. 
(CFR §46.102)
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The objective risk standard

• The objective risk standard categorizes as 
‘minimal risk‘ those risks that average, 
healthy, normal people experience during
the course of daily life.
– What risks are acceptable should not be

determined by one‘s condition or
circumstances.
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What threshold of risk?

• Daily life poses a range of risks: riding a 
bike is riskier than taking a nap. 
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The risk threshold

• The risks of research procedures must not 
be riskier than the riskier, but still 
acceptable activities of daily life.
– To qualify as not greater than the risks of daily 

life, research risks must lie below the top of 
the range of daily life risks. 

– Routine physical or psychological
examinations or tests are usually below this
threshold.



6

11

What level of risk?

Blood draw

Minor 
increase

> Minor 
increase

Minimal
risk

Research intervention

MRI scan (no sedation)

Allergy skin testing

Confidential sex survey

LP (no sedation)
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What do IRB chairs say?

1%17%81%Blood draw

29%

12%

43%

35%

Minor 
increase

> Minor 
increase

Minimal
risk

Research intervention

9%48%MRI scan (no sedation)

27%34%Allergy skin testing

19%44%Confidential sex survey

78%3%LP (no sedation)

(Shah et al., JAMA 2004)
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What‘s the worry?

• The variability of risk judgments raises two
worries:
– Research subjects might be insufficiently

protected from risks of undue harm.
– Important research studies involving

acceptable levels of risk might be rejected as 
too risky.

14

What’s the explanation?

• It appears that IRB members rely on their
own judgment to make risk assessments.

• Extensive research in psychology shows
that intuitive risk judgments are biased.

• For example, some factors lead us to 
underestimate the risks of an activity: 
– Familiarity 
– Sense of control
– Reversibility of harm
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Intuitive risk judgments

• Which do you feel is less safe: driving in a 
car, or flying in a commercial airplane?

Driving 39%

Flying 58%
No opinion 3%

(ABC News Poll 2001)
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Consider the data

• How much safer is flying than driving?
– Assuming you drive 10,000 miles per year, 

you would have to take 720 airplane flights 
per year (~2 per day!) to have the same level 
of risk of death from flying than from driving.
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The need for data

• The level of risk in research should not be
determined using just one‘s own judgment. 

• Instead, the risks of research should be
assessed based on empirical data.
– Risks of research procedures
– Risks of daily life

18

Risks of research procedures

• There are very few data about the risks of 
procedures performed in the research 
setting. 

• However, there are some data on the risks 
of these procedures in the clinical setting.
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Risks of daily life

• There are very few data on the risks of 
ordinary activities. 

• However, existing data bases provide 
some information, especially on the risks 
of driving and participating in sports.
– Why these activities? Recall that the risks of 

research procedures must not be riskier than 
the riskier, but still acceptable activities of 
daily life.

20

Comparing risks

• Some research poses the same types of 
risk as daily life, such as the risk of death. 

• To assess this research, the risk of dying 
in research can be directly compared to 
the risks of dying in daily life. 
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Comparing risks?

• Most research poses different types of 
risks than daily life. 
– Research bronchoscopy poses a risk of 

airway abrasion; the daily life of average, 
healthy, normal adults poses essentially no 
risk of airway abrasion.

22

The need for a method

• To assess research procedures that pose 
different types of risk than daily life, a 
method is needed to compare the level of 
different types of risk. 
– For example, how can we compare the risk of 

airway abrasion from bronchoscopy to the 
risks of daily life?
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Systematic analysis

• Develop more nuanced description of the
‘seriousness’ of risk

• Develop method that allows for systematic
comparison between research risk and 
daily life risks

24

‘Seriousness’ of risk

• The ‘seriousness’ of a risk is a function of 
the magnitude of the possible harm, and 
the likelihood of experiencing that harm. 
– The ‘seriousness’ of the risk of breaking a 

bone is the likelihood of experiencing a 
broken bone, and the magnitude of the 
possible break. 
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Magnitudes of harm

• Harms are experiences which set back 
individuals’ interests. 
– A broken bone sets back one’s interests in 

being able to move around. 

• A harm’s magnitude depends on the 
extent to which it sets back an individual’s 
interests.
– A broken bone represents a moderate 

setback to one’s interests; a cramp represents 
a minor setback.

26

Typology of harms by magnitude

Impact on interests DurationMagnitude

Minor

Negligible

Moderate

Severe

Catastrophic

(adapted from Wendler/Varma, J Ped 2006)
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Typology of harms by magnitude

Abolition of interests

Significant impact

Considerable impact

Low impact

Essentially no impact

Impact on interests DurationMagnitude

TransientMinor

FleetingNegligible

TemporaryModerate

PermanentSevere

PermanentCatastrophic

(adapted from Wendler/Varma, J Ped 2006)
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The need for data (part II)

• Empirical data on the likelihood of the 
different magnitudes of harm is needed.
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What are the risks in daily life?

• To describe the risks of daily life, we must
determine the likelihood of different 
magnitudes of harm occuring during
ordinary activities.

30

Magnitude of daily life harms?

Daily lifeDefinitionHarm

Abolition of interests
(permanent)

Significant impact on 
interests (permanent)

Considerable impact on 
interests (temporary)

Low impact on interests
(transient)

~ No impact on interests 
(fleeting)

Minor

Negligible

Moderate

Severe

Catastrophic
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Magnitude of daily life harms

Death 
(car ride)

Permanent disability 
(game of football)

Bone fracture 
(game of soccer)

Common cold 

Bruise

Daily lifeDefinitionHarm

Abolition of interests
(permanent)

Significant impact on 
interests (permanent)

Considerable impact on 
interests (temporary)

Low impact on interests
(transient)

~ No impact on interests 
(fleeting)

Minor

Negligible

Moderate

Severe

Catastrophic

(Wendler/Varma, J Ped 2006)
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Likelihood of daily life harms?

LikelihoodDL eampleHarm

Death 
(car ride)

Permanent disability 
(game of football)

Bone fracture 
(game of soccer)

Common cold 

Bruise

Minor

Negligible

Moderate

Severe

Catastrophic

(Wendler/Varma, J Ped 2006)

(National Highway Traffic Safety Administration, 2003; American Sports Data, 2002:;CDC 2004)
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Likelihood of daily life harms

LikelihoodDL exampleHarm

Death 
(car ride)

Permanent disability 
(game of football)

Bone fracture 
(game of soccer)

Common cold 

Bruise

~30,000 per 1,000,000Minor

~100%Negligible

~200 per 1,000,000Moderate

~60 per 1,000,000Severe

~2 per 1,000,000Catastrophic

(Wendler/Varma, J Ped 2006)

(National Highway Traffic Safety Administration, 2003; American Sports Data, 2002;CDC 2004)
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Comparative analysis

1. Identify potential harms of each research 
intervention (hr) 

2. Determine magnitude of research harm hr

3. Identify harm of comparable magnitude in 
daily life (hcdl)

4. Estimate likelihood of research harm (p(hr))
5. Estimate likelihood of daily life harm (p(hcdl))
6. Is p(hr) � or > p(hcdl)?

(Wendler/Varma, J Ped 2006)
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Comparative analysis

p(hr) > p(hcdl) 

AND further constraint 

Minor increase

p(hr) > p(hcdl)> Minor increase

p(hr) � p(hcdl)Minimal risk

36

Application

• What are the risks of a Phase 1 intervention 
(P1) in healthy volunteers?
– Risks of research interventions (e.g. blood

draw, imaging) are not considered.
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Comparative analysis

1. Identify potential harms of each research 
intervention (hr) 

2. Determine magnitude of research harm hr

3. Identify harm of comparable magnitude in 
daily life (hcdl)

4. Estimate likelihood of research harm (p(hr))
5. Estimate likelihood of daily life harm (p(hcdl))
6. Is p(hr) � or > p(hcdl)?

(Wendler/Varma, J Ped 2006)
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Potential harms of P1

• Headache
• Upper airway infection
• Diarrhea
• Syncope
• Rash
• (Pseudo-)allergic systemic reaction
• Abnormal liver function tests (e.g. �ALT/AST)
• Death

(Sibille et al., Eur J Clin Pharmacol 1998; Lutfullin et al, In J Clin Pharmacol Ther 2005)
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Comparative analysis

1. Identify potential harms of each research 
intervention (hr) 

2. Determine magnitude of research harm hr

3. Identify harm of comparable magnitude in 
daily life (hcdl)

4. Estimate likelihood of research harm (p(hr))
5. Estimate likelihood of daily life harm (p(hcdl))
6. Is p(hr) � or > p(hcdl)?

(Wendler/Varma, J Ped 2006)
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Magnitude of P1 harms?

Phase 1DefinitionHarm

Abolition of interests
(permanent)

Significant impact on 
interests (permanent)

Considerable impact on 
interests (temporary)

Low impact on interests
(transient)

~ No impact on interests 
(fleeting)

Minor

Negligible

Moderate

Severe

Catastrophic
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Magnitude of P1 harms

Death

Sustained diarrhea
(Pseudo)allergic reaction

Upper airway infection
Headache
Diarrhea
Syncope

Abnormal LFTs

Phase 1DefinitionHarm

Abolition of interests
(permanent)

Significant impact on 
interests (permanent)

Considerable impact on 
interests (temporary)

Low impact on interests
(transient)

~ No impact on interests 
(fleeting)

Minor

Negligible

Moderate

Severe

Catastrophic
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Comparative analysis

1. Identify potential harms of each research 
intervention (hr) 

2. Determine magnitude of research harm hr

3. Identify harm of comparable magnitude in 
daily life (hcdl)

4. Estimate likelihood of research harm (p(hr))
5. Estimate likelihood of daily life harm (p(hcdl))
6. Is p(hr) � or > p(hcdl)?

(Wendler/Varma, J Ped 2006)
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Comparable harms in daily life?

Daily lifePhase 1Harm

Death

Sustained diarrhea
(Pseudo-)allergic

reaction

Upper airway infection
Headache
Diarrhea
Syncope

Abnormal LFTs

Minor

Negligible

Moderate

Severe

Catastrophic
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Comparable harms in daily life

Daily lifePhase 1Harm

Death

Sustained diarrhea
(Pseudo-)allergic

reaction

Upper airway infection
Headache
Diarrhea
Syncope

Abnormal LFTs

Common coldMinor

Negligible

Bone fractureModerate

Severe

DeathCatastrophic
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Comparative analysis

1. Identify potential harms of each research 
intervention (hr) 

2. Determine magnitude of research harm hr

3. Identify harm of comparable magnitude in 
daily life (hcdl)

4. Estimate likelihood of research harm (p(hr))
5. Estimate likelihood of daily life harm (p(hcdl))
6. Is p(hr) � or > p(hcdl)?

(Wendler/Varma, J Ped 2006)
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Likelihood of P1 harms?

LikelihoodPhase 1Harm

Death

Sustained diarrhea
(Pseudo-)allergic

reaction

Upper airway infection
Headache
Diarrhea
Syncope

Abnormal LFTs

Minor

Negligible

Moderate

Severe

Catastrophic
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Likelihood of P1 harms

LikelihoodPhase 1Harm

Death

Sustained diarrhea
(Pseudo-)allergic

reaction

Upper airway infection
Headache
Diarrhea
Syncope

Abnormal LFTs

9,900 per 1,000,000
22,300 per 1,000,000
12,100 per 1,000,000

500 per 1,000,000
4,400 per 1,000,000

Minor

Negligible

410 per 1,000,000
30 per 1,000,000

Moderate

Severe

~0Catastrophic

(Sibille et al., Eur J Clin Pharmacol 1998; Lutfullin et al, In J Clin Pharmacol Ther 2005)
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Comparative analysis

1. Identify potential harms of each research 
intervention (hr) 

2. Determine magnitude of research harm hr

3. Identify harm of comparable magnitude in 
daily life (hcdl)

4. Estimate likelihood of research harm (p(hr))
5. Estimate likelihood of daily life harm (p(hcdl))
6. Is p(hr) � or > p(hcdl)?

(Wendler/Varma, J Ped 2006)
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Likelihood of daily life harms

LikelihoodExampleHarm

Death 
(car ride)

Bone fracture 
(game of soccer)

Common cold ~30,000 per 1,000,000Minor

Negligible

~200 per 1,000,000Moderate

Severe

~2 per 1,000,000
Catastrophic

(Wendler/Varma, J Ped 2006)

(National Highway Traffic Safety Administration, 2003; American Sports Data, 2002;CDC 2004)
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Comparative analysis

1. Identify potential harms of each research 
intervention (hr) 

2. Determine magnitude of research harm hr

3. Identify harm of comparable magnitude in 
daily life (hcdl)

4. Estimate likelihood of research harm (p(hr))
5. Estimate likelihood of daily life harm (p(hcdl))
6. Is p(hr) � or > p(hcdl)?

(Wendler/Varma, J Ped 2006)
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Comparison
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Comparison
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Comparison
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Risks of Phase 1 intervention

• Based on the available data, the risks of a 
Phase 1 intervention in healthy volunteers 
are slightly greater than the risks of daily 
life.

• This suggests that Phase 1 interventions 
involve a minor increase over minimal risk.
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Risks of Phase 1 intervention?

• However, this assessment is not definitive.
– The available data is limited.

• Low number of subjects and follow-up days
• Low number of female volunteers
• Dated data
• Specific research focus

– The risks of other research interventions (e.g. 
blood draw, imaging) must be added.

• Open question of cumulative risks

62

Conclusion

• To protect participants from risks of undue
harm, investigators and IRBs must assess
the risks of research.

• There is great variability in how the risks of 
research are being assessed.
– Research participants might not be protected.
– Acceptable research might not go forward. 

• The variability in risk assessment can (and 
should) be reduced by relying on empirical 
data and systematic method.
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Thank you!

Annette Rid, née Schulz-Baldes, MD
schulzbaldesa@cc.nih.gov


