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PECO Questions for Reproduction and Development
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For [population], is caffeine intake above [dose], compared 

to intakes [dose] or less, associated with adverse effects 

on reproduction and development outcomes?

Example: For healthy pregnant women, is caffeine intake above 300 mg/day, compared 

to intakes of 300 mg/day or less, associated with adverse effects on fetal growth?

Population Healthy Adults Healthy PregnantWomen

Exposure > 400 mg/day > 300 mg/day*

Comparator Җ плл ƳƎκŘŀȅҖ олл ƳƎκŘŀȅϝ

Outcome Adverse reproductive or developmental effects



Characterization of Data: Reproduction and Development Outcomes
Data Type Characterization

Numberof studies 58 included; 36 excluded

Study types ÅMostly observational studies(cohort and case-control)
ÅOnly three randomizedcontrolled trials

Populations Adults; PregnantWomen

Exposure ÅPrimarily self-reported intake (e.g., food frequency questionnaires) of 
coffee, tea, soda, and chocolate
ÅCategorical groupings (e.g., <1, 1-3, >3 cups/day caffeinated beverage)
ÅMost exposures studied were below the comparator

Outcome 
(Endpoints)

ÅFecundability and infertility, spontaneous abortion, recurrent 
miscarriage, stillbirth, preterm birth, fetal growth,birth defects,
ŎƘƛƭŘƘƻƻŘ ōŜƘŀǾƛƻǊΣ ŎƘƛƭŘƘƻƻŘ ŎŀƴŎŜǊǎΣ ŀƴŘ άƻǘƘŜǊέ ŜƴŘǇƻƛƴǘǎ
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Fecundabilityand Fertility

Conclusion: Comparator of 400 mg caffeine/day in healthy adults is an acceptable 
intake for fertility, fecundabilityand male reproductive endpoints 
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Spontaneous Abortion

Conclusion: Comparator of 300mg caffeine/day in pregnant women is acceptable as an 
intake that would not be associated with significant concern for spontaneous abortion
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Preterm Birth

Conclusion:Comparator of 300mg caffeine/day in pregnant women is acceptable as 
an intake that would not be associated with significant concern for preterm delivery
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Fetal Growth

Conclusion: Comparator of 300mg caffeine/day in pregnant women is acceptable as an 
intake that would not be associated with significant concern for fetal growth
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Birth Defects

Conclusion: Comparator of 300mg caffeine/day in pregnant women is acceptable as 
an intake that would not be associated with significant  concern for birth defects
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Evaluation of Individual 
Study Quality (Risk of Bias)

ÅOverall low risk of bias

ÅCommon study limitations:
o Difficult to fully account  

for pregnancy signal              
(Q4 Confounding)

o Caffeine exposure 
assessment (Q8 and Q11)
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+2: Definitely low

+1: Probably low

-1: Probably high

-2: Definitely high



Factors that Increased or Decreased Confidence in the 
Body of Evidence by Endpoint
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Endpoint

No. of 
Studies

Initial 
Confidence 

Rating
Based on study 
type and study 

features 
(OHAT, 2015) 

Overall
RoB

Domain-based 
evaluation of 

risk of bias per 
OHAT RoBtool 
(OHAT, 2015) 

Indirectness 
Was the study 
designed to 
evaluate the 

PECO? 

Magnitude
Strength of 
effect (when 

effect observed 
below the 

comparator) 

Confounding 
Were plausible 

confounders that 
would change the 
observed effect 
accounted for? 

Consistency
Were findings 
consistent in 

demonstrating 
effects or lack of 

effects at or below 
the comparator 

Final
Confidence 

Rating
What is the overall 
rating when factors 

that increase or 
decrease 

confidence were 
considered

Fertility, fecundability, 
and male reproductive 
measures

7 Moderate ҧ ҧ τ τ ҧ Moderate to high

Spontaneous abortion 8 Moderate ҧ ҧ Ҩκ- Ҩ Ҩ Moderate

Recurrentmiscarriage 4 Moderate τ ҧ τ τ ҧκ- Moderate to high

Stillbirth 4 Moderate ҧ ҧ τ τ τ Moderate

Preterm birth and 
gestational age

5 Moderate ҧ ҧ τ τ ҧ Moderate to high

Fetal growth 14 Moderate ҧ ҧ Ҩ Ҩ τ Moderate to high

Birth defects 11 Moderate ҧ ҧ τ τ ҧ Moderate

ҧ increased confidence         - no change to confidence           Ҩ decreased confidence 



Developing Conclusions for the Outcome: 
Integration of Weight of Evidence Considerations



WoEConclusion: Reproduction and Development

Pregnant Women: 

When the weight of evidence was considered, 300 mg caffeine/day 
was generally without significant concern for associations with   
adverse reproductive and developmental effects
ÅFor some endpoints (fetal growth and spontaneous abortion) 

comparator may be high, but evidence base contains uncertainties

ÅDifficulties in evaluating this evidence arose from:
Consideration of biological relevance (birth weight changes)
Inability to fully account for the pregnancy signal
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WoEConclusion: Reproduction and Development

Healthy Adults: 

The comparator of 400 mg/day of caffeine was found to be an 
acceptable intake level that was not associated with concern 
for fertility and fecundabilityendpoints:

o Time to Pregnancy

o Male Reproductive Parameters

o Ovulatory Infertility

o Age at Menopause
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Future Research Considerations
ÅFurther evaluation of prenatal caffeine exposure and childhood cancer

ÅImprove assessment of the pregnancy signal

ÅIdentify sensitive subpopulations

ÅOptimize exposure assessment to minimize measurement error    
(major challenge for observational study designs)
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