Supplementary Methods
Cohort profiles	
The Nurses’ Health Study (NHS) was established in 1976, enrolling 121,700 women employed as registered nurses aged 30-55 in the United States.1 Biennial questionnaires have been mailed to participants covering varying dietary, lifestyle, and health factors.1 In 1990, 32,826 women donated blood samples. The women arranged to have their blood drawn and shipped back overnight with an ice pack, where it was processed, aliquoted into plasma, red blood cell, and white blood cell components, and stored in continuously monitored liquid nitrogen freezers (< -130 °C). The stability of prolactin levels in samples collected in this manner has been previously documented.1 Between 2000 and 2002, a second blood sample was collected from 18,743 women who had participated in the 1990 collection. From the women who gave blood in 1990, a nested case-control study was created for prolactin assessment. Matching factors included age, ethnicity, postmenopausal hormone use (PMH; yes/no), fasting status, calendar year, month, time of day, and fasting status at blood draw. For non-PMH users, 2 breast cancer-free controls were selected per case, and one breast cancer-free control was selected per case for PMH users. Among the subset of participants with two blood samples, cases diagnosed after the 2nd blood collection and their matched controls were matched on attributes at each blood collection, and both blood samples were assayed for prolactin. 
The Breast Cancer Now Generations Study (BGS) began in 2003 and active recruitment was completed in 2011.2 A total of 112,049 women aged 16 or older from the general public of the United Kingdom participated in the study. Upon enrollment, the women completed a questionnaire and submitted a blood sample by mail to the study center. Samples were sent back to the study center at ambient temperatures.2 71% of the blood samples arrived at the study center on the day of venipuncture or the next day, 13% the following day, 8% after 3 days, and the remaining 9% at later dates.2 Though the stability of prolactin was not directly assessed by BGS, a comparable pilot study found that sample processing delay of one day had minimal effect on prolactin concentrations.9 Upon arrival, blood samples were processed into plasma and buffy coat, aliquoted into straws, and stored in vapor phase liquid nitrogen tanks (< – 180°C).2 Follow up questionnaires were sent every 5 to 6 years to gather information about incident health outcomes and exposures of interest.2 A nested case-control study was created for prolactin assessment with one control matched to each case of invasive breast cancer. Cases and controls were matched on age at study entry, calendar year at study entry (5-year categories), ethnicity, and lag time between sample shipment and receipt at the study lab (1, 2, and 3+ days). 
The Mayo Mammography Health Study (MMHS) is a population-based cohort of 19,924 women who received screening mammograms at the Mayo Clinic in Rochester, Minnesota, from 2003 to 2006.3 Women eligible for enrollment into the cohort were aged 35 and up, had no prior history of breast cancer, and lived in Minnesota, Iowa, or Wisconsin.3 Eligible women were mailed an invitation packet containing a study brochure, consent form, and baseline questionnaire.4 Plasma samples for prolactin assessment were obtained from residual samples, left in a refrigerator for up to three days, and collected by the Mayo Clinic for other routine medical visits.3  In a pilot study with 20 postmenopausal women, we compared samples that were processed and frozen after three days of refrigeration to those that were immediately processed and frozen. Mean prolactin levels were essentially unchanged (7.7 vs 7.6 ng/ml), and the intraclass correlation coefficient was 0.99. A nested case-control study was sampled to examine the association of prolactin and postmenopausal breast cancer risk, whereby a single control participant was matched to each case based on age, menopausal status, year of exam, and state of residence.3 
	The Melbourne Collaborative Cohort Study (MCCS) was established with a baseline enrollment between 1990 and 1994. The cohort comprises 41,513 residents of the Melbourne metropolitan area  (24,469 women), 99% of whom were aged 40 to 69 years.5 At baseline, blood, anthropometric measures, and questionnaires were collected.5 Blood samples were collected and immediately processed; plasma was stored in liquid nitrogen.5 Active follow-up occurred in 2 waves after baseline. The first wave took place between 1995 and 1998 when updated anthropometric measures and questionnaires were obtained. A second wave was performed from 2003 to 2007, during which a second blood sample was collected.5 Blood collection methods were largely similar across the two samplings; however, sodium heparin was used as the sample preservative in the first blood collection whereas EDTA was used in the second collection. A baseline case-cohort study for invasive breast cancer was previously established, resulting in an approximately 1:5 case-to-subcohort ratio.6 For the current analysis and for funding reasons, MCCS created a 1:1 matched nested case-control study from this baseline case-cohort study. Matching factors were age, country of birth, and fasting status at blood draw. A second, non-overlapping case-cohort study was established using the second blood draw (and questionnaire) as the baseline and included a 1:2 ratio of cases to subcohort members; this component was a separately funded project investigating plasma biomarkers of postmenopausal breast cancer risk, for which prolactin was assayed. 

Breast cancer case and tumor subtype confirmation
	In the NHS, women self-reported new breast cancer diagnoses on their biennial study questionnaire. Medical records were obtained and reviewed with permission to confirm the diagnosis and abstract tumor characteristics. ER, PR, and HER2 results using the collected FFPE and centrally assayed were used, when possible, as previously described,2 otherwise, medical record values were used.
	In the BGS, breast cancer events were ascertained by reports from participants or their relatives, self-report on follow-up questionnaires, and linkage with national cancer registries. Confirmation of diagnoses and receptor status were made through linkage with cancer registries, pathology reports, and correspondence with participants’ general practitioners.2
In the MMHS, breast cancer events were identified through follow-up within the Mayo Clinic for diagnoses and treatment. Cancer diagnoses for women receiving treatment elsewhere were ascertained through linkage with state tumor registries in tri-state areas (Minnesota, Wisconsin, Iowa) or phone/mail follow-up.3 ER, PR, and HER2 status were obtained from medical record abstraction.
In the MCCS, incident breast cancer cases were identified through linkage to the Victorian Cancer Registry and the Australian Cancer Database. Archived tumor tissue samples were retrieved and available for 67% of cases, from which MCCS investigators repeated pathology measurements of ER and PR; the agreement between internal MCCS and external pathology reports was 89% for ER and 81% PR.5
	We derived tumor molecular subtype as follows: Luminal A was defined as a tumor histology report positive for estrogen and progesterone receptors and negative for HER2 receptors; luminal B was defined as a tumor histology expressing estrogen receptors but not progesterone or HER2 receptors; and triple-negative was defined as being negative for ER, PR, and HER2.

Statistical analysis
Multiple imputations (50 imputations) were performed using the ‘mice’ package (version 3.16.0) in R.10 For variables that were not missing due to lack of collection, imputation was performed on a within-cohort basis. For variables that were missing by design (young adult weight in MMHS), imputation was performed across cohorts. The semi-parametric predictive mean matching imputation function was used for the subset of variables with < 5% missingness. For variables with a higher proportion of missingness (i.e., age at menopause in BGS, mammographic density in NHS, and PRS data in NHS and MCCS case-cohort) or missingness by design (i.e., young adult weight in MMHS), the non-parametric random forest imputation was used. 
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