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“The decision to start screening mammography 
in women prior to age 50 years should be an 
individual one. Women who place a higher value 
on the potential benefit than the potential 
harms may choose to begin biennial screening 
between the ages of 40 and 49 years”

U.S. Preventive Services Task Force (USPSTF) 
2016 Guidelines for Women in 40’s:
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USPSTF 2016 Guidelines Based on RCT’s
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CNBSS Consistent with Meta-analysis of RCT’s
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Meta-analysis for All Cause Mortality

Favors Screening 
Group

Favors Control 
Group
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I Examine Micro Data from the CNBSS

• Canadian National Breast Screening Study
– 89,835 patients enrolled
– Patients received mammograms for 4 to 5 years 

during active study period
– Recorded mammogram receipt, even in control 

group
– Followed patient outcomes from 1980 to 2005 

through cancer registry and death records (no 
attrition)

– Collected risk factors and demographic data
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• Medical literature examines clinical trials
– See Nelson (2016)

• Economics literature examines mammogram 
takeup
– Strumpf, Chai, and Kadiyala (2010)
– Kadiyala and Strumpf (2011, 2016)
– Zanella and Banerjee (2016)
– Buchmueller and Goldzahl (2018)
– Kim and Lee (2017)

I Examine Behavior within a Clinical Trial
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• I show two relationships between biology and 
behavior in existing clinical trial data by 
building on LATE and MTE literatures from 
economics
– Bjorklund and Moffitt (1987)
– Imbens and Angrist (1994)
– Heckman and Vytlacil (1999, 2005, 2007)
– Vytlacil (2002)
– Brinch, Mogstad, Wiswall (2015)

I Examine Behavior within a Clinical Trial 
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“Doing More When You’re Running LATE: Applying 
Marginal Treatment Effect Methods to Examine 
Treatment Effect Heterogeneity in Experiments.” NBER 
WP 22363.

“Extrapolation Using Selection and Moral Hazard 
Heterogeneity from Within the Oregon Health Insurance 
Experiment.” NBER WP 24647.

“How to Examine External Validity Within an Experiment” 
NBER WP 24834.

“Behavior within a Clinical Trial and Implications for 
Mammography Guidelines.” NBER WP 25049.

I Examine Behavior within a Clinical Trial
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• Model 
– First Stage: Mammography
– Second Stage: Mortality

• Results
1. Selection Heterogeneity 

• Women more likely to receive mammograms are healthier
2. Treatment Effect Heterogeneity

• Women more likely to receive mammograms are more likely 
to be harmed by them

• Robustness
• Conclusions

Behavior within a Clinical Trial
and Implications for Mammography

Guidelines
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• Model 
– First Stage: Mammography
– Second Stage: Mortality

• Results
1. Selection Heterogeneity 

• Women more likely to receive mammograms are healthier
2. Treatment Effect Heterogeneity

• Women more likely to receive mammograms are more likely 
to be harmed by them

• Robustness
• Conclusions

Behavior within a Clinical Trial
and Implications for Mammography

Guidelines
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“I never, though, had a patient whose worry 
about those side effects came close to her worry 
about the disease. Being preoccupied with 
saving one’s life produces a myopia, in which 
other worries unrelated to one’s possibly 
imminent death fall away.”

-Brown, New York Times, October 28, 2017
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“And so, unable to say whether any particular
patient will benefit, we have no choice but to
overtreat.”

-Mukherjee, New Yorker, September 11, 2017
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Baseline Covariates Support Ancillary 
Assumption
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Main Specification For Comparison
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Results Are Robust Along Many Dimensions

• Sample Restrictions
– Excluded participants aged 40-49
– All participants aged 40-49
– All participants aged 50-59

• Definitions of mammography
– Narrower
– Broader

• Outcomes
– Breast cancer mortality
– Mortality at alternative follow-up lengths
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Robust to Alternative Sample Restrictions
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Robust to Alternative Definitions of
Mammography
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Robust to Alternative Outcomes
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Robust to Mortality 
at Alternative Follow-Up Lengths: 11-20
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Robust to Mortality 
at Alternative Follow-Up Lengths: 1 - 10
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“The decision to start screening mammography 
in women prior to age 50 years should be an 
individual one. Women who place a higher value 
on the potential benefit than the potential 
harms may choose to begin biennial screening 
between the ages of 40 and 49 years”

U.S. Preventive Services Task Force (USPSTF) 
2016 Guidelines for Women in 40’s:
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“The USPSTF recommends selectively offering 
this service to individual patients based on 
professional judgment and patient preferences”

U.S. Preventive Services Task Force (USPSTF) 
“C recommendation”
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CNBSS Protocols Varied by Age

• Patients aged 40-49: 
– Intervention group: mammography + physical 

examination each year for 4-5 years, then return 
to usual care

– Control group: usual care
• Patients aged 50-59: 
– Intervention group: mammography + physical 

examination each year for 4-5 years, then return 
to usual care

– Control group: physical examination each year for 
4-5 years, then return to usual care
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USPSTF Recommendations Differ for Women in 

40’s and 50’s

• The U.S. Preventive Services Task Force 

(USPSTF) Assigns “grades”

– “A” and “B” grades fully-covered under ACA

• Different grades for 40’s and 50+ (Siu, 2016)

– “The decision to start screening mammography in 

women prior to age 50 years should be an 

individual one. (Grade C recommendation)”

– “The USPSTF recommends biennial screening 

mammography for women aged 50 to 74 years. 

(Grade B recommendation)”
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