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Abstract

Purpose: Using a novel, electronic health record (EHR)-based approach, to estimate the 

prevalence of prescription medication use at 2, 4, and 6 months postpartum among lactating 

individuals.

Methods: We utilized automated EHR data from a US health system that records infant feeding 

information at well-child visits. We linked mothers who received prenatal care to their infants 

born May 2018-June 2019, and we required infants to have ≥1 well-child visit between 31–90 

days of life (i.e., 2-month well-child visit with a +/− 1 month window). Mothers were classified 

as lactating at the 2-month well-child visit if their infant received breastmilk at the 2-month 

well-child visit. For subsequent well-child visits at 4 and 6 months, mothers were considered 

lactating if their infant was still receiving breastmilk.

Results: We identified 6,013 mothers meeting inclusion criteria, and 4,158 (69.2%) were 

classified as lactating at the 2-month well-child visit. Among those classified as lactating, 

the most common medication classes dispensed around the 2-month well-child visit were oral 

progestin contraceptives (19.1%), selective serotonin reuptake inhibitors (8.8%), first generation 

cephalosporins (4.3%), thyroid hormones (3.5%), nonsteroidal anti-inflammatory agents (3.4%), 

penicillinase-resistant penicillins (3.1%), topical corticosteroids (2.9%), and oral imidazole-related 

antifungals (2.0%). The most common medication classes were similar around the 4 and 6-month 

well-child visits although prevalence estimates were often lower.

Conclusions: Progestin-only contraceptives, antidepressants, and antibiotics were the most 

dispensed medications among lactating mothers. With routine collection of breastfeeding 
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information, mother-infant linked EHR data may overcome limitations in previous studies of 

medication utilization during lactation. These data should be considered for studies of medication 

safety during lactation given the need for human safety data.

Plain Language Summary:

Purpose: The goal of the study was to identify the most commonly used prescription medications 

at 2, 4, and 6 months after delivery among lactating people. Methods: We used electronic health 

record (EHR) data from a US health care system that records information on the type of milk that 

is fed to infants at well-child health care visits. We linked data from mothers to their infants born 

between May 2018 and June 2019. We included infants who had ≥1 well-child visit between 131–

90 days of life (i.e., around the 2-month well-child visit). Mothers were classified as lactating 

at the 2-month well-child visit if their infant received breastmilk at the 2-month well-child 

visit. Mothers were considered to be lactating at later well-child visits if their infant was still 

receiving breastmilk. Results: We identified 6,013 mothers meeting inclusion criteria, and 4,158 

(69.2%) were classified as lactating at the 2-month well-child visit. Progestin-only contraceptives, 

antidepressants, and antibiotics were the most frequently dispensed medications among lactating 

mothers. Conclusions: These data should be considered for studies of medication safety during 

lactation given the need for human safety data.

Keywords

breastfeeding; Electronic health records; epidemiology; lactation; pharmacoepidemiology; 
prevalence

Introduction

There is a clear need for human data to guide decisions about medication use among 

lactating persons.2–4 United States Food and Drug Administration’s Pregnancy and 

Lactation Labeling Final Rule requires prescription drug and biologic product labeling 

to include narrative summaries of product risks during pregnancy and lactation.5 The 

European Medicines Agency’s Guideline on Risk Assessment of Medicinal Products on 

Human Reproduction and Lactation indicates that drug labeling should include the risks 

of drug exposures and recommendations for use during lactation.6 Furthermore, the Task 

Force on Research Specific to Pregnant Women and Lactating Women has recommended 

increasing the quantity, quality, and timeliness of research on safety and efficacy of 

therapeutic products used by pregnant and lactating women.7 However, lactating patients 

and their providers often lack data to support decisions regarding medication use. Of 290 

newly approved medications during 2010–2019, as of March 2020 only 3% had lactation 

safety data from human studies.3 Lack of safety information contributes to non-initiation 

or early cessation of lactation, inadequate treatment of acute or chronic conditions in 

lactating persons, and infant exposure to medications with potentially harmful effects 

through breastmilk.1,4,8–11

Experts have suggested that drugs that are commonly used among lactating people should 

be prioritized for lactation safety studies.4 Unlike medications used during pregnancy,12–14 

there are few published studies on medication utilization among lactating people, with 
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even fewer using contemporary data from United States.10,15 Prior studies have been 

limited by small size, volunteer bias, selection bias, or unclear timing of medication use 

relative to infant age.10,11,15–18 Three of these studies assessed the frequency of calls to a 

teratogen information service about a particular potential medication exposure by a lactating 

individual, health care provider, family member, etc.15–17 This approach relies on highly 

selective reporting and the lack of a denominator precludes medication prevalence estimates. 

Other studies relied on self-report of both breastfeeding status and medication use.10,11,18 

Using a novel approach to study medications during lactation with routinely collected 

information on infant feeding stored in electronic health records (EHR), we aimed to 

estimate the prevalence of medication use at 2, 4, and 6 months’ postpartum among lactating 

patients within one health system. This approach could be used to identify commonly used 

medications among lactating people to help prioritize lactation safety studies.

Methods

We conducted this study using automated EHR data from an integrated health care delivery 

system based in the upper Midwest, USA (HealthPartners). A waiver of informed consent 

was approved by the HealthPartners Institutional Review Board.

Lactation information

At well-child health care visits between 0 to 25 months of age across the health system—

including the first visit (typically during the first week of life) and at 2, 4, and 6-month 

visits— caretakers are asked by medical assistants during rooming, “What type of milk is 

your child currently getting?” Responses (breastmilk only; formula or other milk only; or 

both) are recorded in standardized flowsheets in the child’s EHR. Previous research studies 

have used similar data, e.g., to classify breastfeeding status at time of intrauterine device 

insertion and breastfeeding persistence.19,20 At postpartum visits, breastfeeding status (yes, 

no) is recorded in standardized flowsheets in the mother’s EHR.

Inclusion criteria and follow up

We identified infants with a date of birth from May 1, 2018, to June 30, 2019 who had 

at least one well-child visit between 31 and 90 days of life (i.e., 2-month well-child visit; 

Figure 1). We focused on this timeframe because standardized infant feeding data collection 

at well-child visits was being implemented by May 2018 and June 2019 was approximately 

six months before the COVID-19 pandemic began, which potentially could have led to 

irregularities in care. Mothers were linked to infants using a hierarchy of methods: Birth 

certificate and EHR birth registry had the highest rank, followed by health plan contract 

linkage, then exact match on name, baby birth date and address, and probabilistic match 

on name, infant birth date and address had the lowest rank. We included infants linked to 

a mother with at least one prenatal care visit to help identify maternal comorbidities. We 

required mothers to have at least one health care visit or medication dispensing in the year 

after delivery to help ensure that the study population had medication information captured 

after delivery. We restricted the analysis to mothers of infants with milk type recorded 

at well-child visits between 31–90 days of life (i.e., 2-month well-child visits). Of 6,099 

eligible infants, 96.3% had milk type recorded.
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We prioritized specificity (i.e., minimize false positives) when classifying patients as 

lactating; therefore, those with discordant feeding information within an assessment window 

were classified as not lactating (Figure 1). We classified mothers as lactating if their 

infants received breastmilk at the 2-month well-child visit (i.e., ‘breastmilk only’ or ‘both 

breastmilk and formula or other milk’ recorded). To help ensure that those who discontinued 

breastfeeding during the assessment window were not classified as lactating, mothers of 

infants who also had ‘formula or other milk only’ recorded during the window were then 

reclassified as not lactating. In addition, mothers reporting no breastfeeding at postpartum 

visits between 0 and 90 days after delivery were reclassified as not lactating (to remove 

mothers whose infants were receiving breastmilk from donors, had stopped breastfeeding, or 

possibly had an error in breastmilk status at their well-child visit). Among patients classified 

as lactating at the 2-month well-child visit, we also assessed infant milk type at 91–150 

days (i.e., 4-month well-child visits) and at 151–210 days (i.e., 6-month well-child visits). 

Mothers of infants who had no information available on milk type at the 4-month or 6-month 

well-child visits or who did not receive breastmilk (i.e., any report of ‘formula or other milk 

only’, even if breastmilk was reported at other visits during the timeframe of interest) were 

excluded from follow up at the respective well-child visit.

Medication information

Medication dispensing data are typically the preferred source of medication exposure 

information in pharmacoepidemiologic studies of drug safety, given that dispensing implies 

that the patient picked up their prescription and had the medication in their possession on 

the dispensing date. Dispensed prescription medication history data, including medication 

dispensing date, from pharmacy benefit managers and pharmacies is incorporated into 

the health system’s EHR via Surescripts® health information network.21 Medication 

dispensing history, including for medications prescribed outside of the health care system, 

is incorporated in the EHR when a patient has a health care encounter. Although dispensing 

information is missing when medications are dispensed from pharmacies not captured by 

Surescripts, the Surescripts network includes major retail and mail order pharmacies.22 

Nevertheless, we also explored the use of ordered prescription medications as well as active 

medication lists in EHR. Unlike dispensing data, ordered medications may not have been 

picked up by the patient, and active medication lists in the EHR may be out of date as 

reconciliation of the list with actual medication use is dependent on having a health care 

visit.

In a subset of patients with urinary tract infections or mastitis (n=52), we compared evidence 

of antibiotics around the 2-month well child visits from the three medication data sources 

(i.e., dispensed, ordered, active list) and found agreement to be 93% when we allowed a 

2-week grace period before the well-child visit timeframe for the medication dispensing 

data. Chart review indicated that antibiotics, one of the most common medications in this 

study, dispensed just before the 2-month well-child visit window would not be identified 

without implementing the 2-week grace period. To help ensure capture of medications, 

we assessed dispensings for any medication between 17 and 90 days after delivery, which 

corresponded to a two-week grace period plus the 2-month well-child visit window. We also 

assessed dispensings for any medication between 91–150, and 151–210 days after delivery, 
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corresponding to 4 and 6-month well-child visits. This study did not assess intrauterine 

devices, contraceptive implants or medications administered during hospitalizations or 

health care visits (e.g., injections, infusions, intravenous medications).

We report the most frequently dispensed medication classes, defined as the classes dispensed 

to at least 1% of lactating mothers at any of the well-child visit windows. Furthermore, we 

report generic medications dispensed to at least 0.5% of those at each well-child visit.

Maternal characteristics

Maternal characteristics were identified from EHR. We classified comorbidities based on 

documentation of at least one inpatient or outpatient diagnosis code for the condition 

between 270 days before delivery (i.e., the average length of pregnancy) until 90 days after 

delivery. We used this broad timeframe to capture comorbidities and included those with 

postpartum onset to help characterize the population.

Results

Among the 6,099 infants with milk type recorded during the 2-month well-child visit, 4,198 

(68.8%) infants were classified as receiving breastmilk (Figure 2). The 4,158 mothers linked 

to these infants comprised the study population for the 2-month assessment window. There 

were 3,189 mothers with infants classified as receiving breastmilk for the 4-month window, 

and 2,660 mothers with infants classified as receiving breastmilk for the 6-month window 

(Table 1). The median maternal age at delivery was 31 years, and a majority of patients were 

non-Hispanic White (63.2%). Maternal insurance payer at the time of delivery was most 

often commercial insurance (66.7%) followed by Medicaid (32.4%). The median gestational 

age at delivery was 39 weeks. Mental health comorbidities were common; 20.9% of mothers 

had an anxiety disorder and 11.6% had a mood disorder recorded in EHR in the 270 days 

before delivery through 90 days’ postpartum.

Overall, 53.8% of patients had at least one medication dispensed during the 2-month 

assessment window (Table 2). This figure was 39.5% during the 4-month and 36.3% 

during the 6-month windows. The most common medication classes dispensed during the 

2-month window were oral progestin contraceptives (19.1%), selective serotonin reuptake 

inhibitor (SSRI) antidepressants (8.8%), first generation cephalosporins (4.3%), thyroid 

hormones (3.5%), nonsteroidal anti-inflammatory drugs (NSAIDs) (3.4%), penicillinase-

resistant penicillins (3.1%), topical corticosteroids (2.9%), oral imidazole-related antifungals 

(2.0%), topical antifungals (1.9%), and aminopenicillins (1.6%).

The most common medication classes were generally similar for the 4-month and 6-month 

assessment windows. Prevalence estimates for common medication classes were often lower 

at the 6-month assessment window than the 2-month window, e.g., alpha-beta blockers (i.e., 

labetalol), calcium channel blockers, oral contraceptives, anti-fungals, NSAIDs, opioids, 

cephalosporins, penicillins, and topical corticosteroids. However, prevalence estimates for 

other common medication classes were similar or higher at the 6-month assessment window 

compared with the 2-month assessment window, e.g., aminopenicillins (i.e., amoxicillin), 

antiviral herpes agents, oral glucocorticoids, pulmonary sympathomimetics (e.g., albuterol), 
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and nasal steroids. . The most frequently dispensed medications according to generic 

name are reported in Supplementary Tables 1–3. Norethindrone (between 19.1% and 8.2% 

depending on the window), a progestin-only oral contraceptive, and sertraline (between 

5.8% and 5.4% depending on the window), an SSRI, were the first and second most 

frequently dispensed medications across the three windows.

Conclusion

In this study, we used EHR data from mothers and their infants to identify lactation status. 

More than half of lactating persons had at least one medication dispensed during the 

first assessment window, which was approximately 10 weeks long. Oral contraceptives 

(norethindrone, desogestrel and ethinyl estradiol), antidepressants (SSRIs, bupropion), 

antibiotics (cephalexin, dicloxacillin, amoxicillin, amoxicillin and potassium clavulanate, 

clindamycin, nitrofurantoin, azithromycin, doxycycline), thyroid hormones (levothyroxine), 

nonsteroidal anti-inflammatory agents (ibuprofen), topical corticosteroids (triamcinolone, 

hydrocortisone, betamethasone), oral antifungals (fluconazole), and inhaled and oral 

glucocorticoids (fluticasone, prednisone), were among the most commonly dispensed 

medications.

Prevalence estimates for some common medication classes were lower at the 6-month 

assessment window than at the 2-month window in part due to the 2-month window 

being 2 weeks longer because of the grace period. Additionally, lower prevalence estimates 

at later timepoints may be expected as patients discontinue medications for pregnancy, 

delivery, and early postpartum-related indications, e.g., labetalol and nifedipine prescribed 

for hypertensive disorders of pregnancy; NSAIDs and opioids prescribed for pain relief 

following delivery; cephalexin and dicloxacillin prescribed for lactational mastitis, which 

is most common during the first few months postpartum.23 The decrease in prevalence of 

oral contraceptives at the 4 and 6-month assessment windows compared with the 2-month 

window may be due to multi-month packs resulting in less frequent refills.24

Oral norethindrone, the most commonly dispensed medication in this study, is the oral 

hormonal contraceptive recommended for lactating people25 because it does not contain 

estradiol, which can suppress lactation and increase the risk of thromboembolism, especially 

after delivery.26 Combination oral contraceptives (e.g., desogestrel and ethinyl estradiol) 

are not recommended during the first 6 weeks’ postpartum.27,28 In the current study, 

combination oral contraceptives were dispensed to 1.4% of patients during the first 

assessment window. Some patients receiving these medications may have had infants who 

were being weaned or were no longer receiving their breastmilk. Therefore, in some cases, 

combination oral contraceptives may be an indicator of misclassification of lactation status.

SSRIs were the second most commonly dispensed medication in this study, reflecting a 

high burden of postpartum mood and anxiety disorders. Sertraline, the most commonly 

dispensed SSRI and the second most commonly dispensed medication overall in this study, 

has been a preferred antidepressant for lactating individuals.29 Fluoxetine was the second 

most commonly dispensed SSRI, however its pharmacokinetics are the least favorable for 

lactation among the SSRIs.29 Short-term adverse effects in breastfed infants have been 
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reported for SSRIs, e.g., drowsiness and irritability;30,31 however, data on effects on child 

development are limited.32 The impact of antidepressant use on breastfeeding initiation and 

duration is unclear.33–38

Cephalexin, dicloxacillin, and other antibiotics often prescribed to treat mastitis were among 

the most used medications in this study. Infant exposure to antibiotics through human 

milk can disrupt gastrointestinal flora, causing diarrhea or thrush, although effects on 

infant growth have not been evaluated.39,40 Among other commonly used medications, 

exogenous levothyroxine is not believed to be harmful for breastfed infants as endogenous 

levothyroxine (T4) is found in human milk and adequate levels are necessary for 

lactation.41,42 Ibuprofen is often the analgesic or anti-inflammatory agent used by lactating 

individuals given low levels excreted in breastmilk.43 Amounts of inhaled glucocorticoids 

or short-term application of glucocorticoids absorbed by the mother and excreted into 

breastmilk are believed to be too small to affect infants.44,45 Levels of prednisone in 

breastmilk are low following maternal use, and there are no reported adverse events in 

infants receiving breastmilk from mothers who used oral corticosteroids.46 A few studies 

suggest that high oral corticosteroid doses may temporarily reduce breastmilk supply, 

however the impact on breastfeeding duration is unknown.46

Breastfeeding status is entered into EHR to support clinical care, but these data may 

also be captured systematically in an extractable format for quality measures (e.g., 

to track breastfeeding duration). In this study, we used mother-infant linked EHR, 

including prescription dispensing data and routinely collected breastfeeding information 

from postpartum and well-child visit for a sizeable population. The potential limitations 

of this novel approach should be considered. First, misclassification of lactation status 

due to changes in breastfeeding practices between well-child visit or lack of well-child 

visits during follow up is a limitation, and validation studies comparing EHR data 

with self-report are needed to quantify misclassification. Future studies should consider 

classifying lactation status with greater granularity, e.g., monthly, and should explore 

imputation when breastfeeding information is unavailable during certain intervals. Second, 

exposure misclassification is possible as medication use dates could not be confirmed. 

The percent agreement we calculated between medication data sources for antibiotics does 

not necessarily apply to all medications, therefore additional validation of Surescripts 

data is warranted to better understand potential exposure misclassification. As the data 

source captured prescription medication dispensings, use of products also available over-the-

counter (e.g., topical corticosteroids, topical antifungals, NSAIDs, nasal steroids, proton 

pump inhibitors) was underestimated. Third, we were only able to estimate medication 

prevalence for mothers of infants who attended prenatal care within the health system so our 

findings may not represent individuals who received care elsewhere.

The approach we describe represents a novel response to the call for data sources for 

conducting phamacoepidemiologic studies of medication use and vaccine safety among 

lactating individuals.32 To increase sample size and generalizability, mother-infant linked 

data may be pooled across health systems that routinely collect breastfeeding information 

in EHR, similar to previous consortium studies of the safety of medication use and 

vaccination during pregnancy.48,49 This approach may overcome limitations of small sample 
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size and volunteer bias in previous studies of medication utilization during lactation and 

may be considered for studies of maternal and child lactation-related outcomes following 

prescription medication and other maternal exposures.

Many of the commonly dispensed medications observed in this study have inadequate 

data available on the effects of the medication on breastfeeding practices and childhood 

outcomes. This includes SSRIs, which were dispensed to nearly 9% of patients during a two 

and a half month-window. Findings from this study and future studies like it can be used 

to rapidly identify commonly used medications among lactating people to help prioritize 

lactation safety studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

Gretchen Bandoli is supported by the National Institute on Alcohol Abuse and Alcoholism, National Institutes of 
Health [K01AA027811, G Bandoli].

Funding:

HealthPartners Institute provided funding for this work.

References

1. Caritis SN, Venkataramanan R. Obstetrical, fetal, and lactation pharmacology-a crisis that can no 
longer be ignored. Am J Obstet Gynecol 2021;225(1):10–20. [PubMed: 34215351] 

2. Byrne JJ, Spong CY. “Is It Safe?” - The Many Unanswered Questions about Medications and 
Breast-Feeding. N Engl J Med 2019;380(14):1296–1297. [PubMed: 30943334] 

3. Byrne JJ, Saucedo AM, Spong CY. Evaluation of Drug Labels Following the 2015 Pregnancy and 
Lactation Labeling Rule. AMA Netw Open 2020;3(8):e2015094.

4. Wang J, Johnson T, Sahin L, et al. Evaluation of the Safety of Drugs and Biological Products 
Used During Lactation: Workshop Summary. Clin Pharmacol Ther 2017;101(6):736–744. [PubMed: 
28510297] 

5. Food US and Administration Drug, Health and Human Services. Content and format of labeling for 
human prescription drug and biological products; requirements for pregnancy and lactation labeling
—final rule. Fed Regist 2014;79(233): 72063–72103. [PubMed: 25509060] 

6. European Medicines Agency. Guideline on Risk Assessment of 
Medicinal Products on Human Reproduction and Lactation: From Data 
to Labelling 2008. https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-risk-
assessment-medicinal-products-human-reproduction-lactation-data-labelling_en.pdf [Accessed 
March 13, 2023].

7. Task force on research specific to pregnant women and lactating women: report to Secretary, 
Health and Human Services, Congress Washington, DC: National Institute of Child Health 
and Human Development, September 2018 https://www.nichd.nih.gov/sites/default/files/2018-09/
PRGLAC_Report.pdf. [Accessed August 8, 2022].

8. McClatchey AK, Shield A, Cheong LH, Ferguson SL, Cooper GM, Kyle GJ. Why does the need for 
medication become a barrier to breastfeeding? A narrative review. Women Birth 2018;31(5):362–
366. [PubMed: 29258800] 

9. Spiesser-Robelet L, Brunie V, de Andrade V, Gagnayre R. Knowledge, Representations, Attitudes, 
and Behaviors of Women Faced With Taking Medications While Breastfeeding. J Hum Lact 
2017;33(1):98–114. [PubMed: 28027444] 

Palmsten et al. Page 8

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-risk-assessment-medicinal-products-human-reproduction-lactation-data-labelling_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-risk-assessment-medicinal-products-human-reproduction-lactation-data-labelling_en.pdf
https://www.nichd.nih.gov/sites/default/files/2018-09/PRGLAC_Report.pdf
https://www.nichd.nih.gov/sites/default/files/2018-09/PRGLAC_Report.pdf


10. Saha MR, Ryan K, Amir LH. Postpartum women’s use of medicines and breastfeeding practices: a 
systematic review. Int Breastfeed J 2015;10:28. [PubMed: 26516340] 

11. de Waard M, Blomjous BS, Hol MLF, et al. Medication Use During Pregnancy and Lactation in a 
Dutch Population. J Hum Lact 2019;35(1):154–164. [PubMed: 29969343] 

12. Andrade SE, Raebel MA, Morse AN, et al. Use of prescription medications with a potential for 
fetal harm among pregnant women. Pharmacoepidemiol Drug Saf 2006;15(8):546–554. [PubMed: 
16586470] 

13. Mitchell AA, Gilboa SM, Werler MM, Kelley KE, Louik C, Hernández-Díaz S. Medication use 
during pregnancy, with particular focus on prescription drugs: 1976–2008. Am J Obstet Gynecol 
2011;205(1):51.e51–58.

14. Palmsten K, Hernandez-Diaz S, Chambers CD, et al. The Most Commonly Dispensed Prescription 
Medications Among Pregnant Women Enrolled in the U.S. Medicaid Program. Obstet Gynecol 
2015;126(3):465–473. [PubMed: 26244530] 

15. Campbell SC, Kast TT, Kamyar M, Robertson J, Sherwin CM. Calls to a teratogen information 
service regarding potential exposures in pregnancy and breastfeeding. BMC Pharmacol Toxicol 
2016;17(1):33. [PubMed: 27449139] 

16. Hegedus E, Oakes DJ, Hill M, Ritchie HE, Kennedy DS. Calls to a Major Teratogen 
Information Service Regarding Exposures During Breastfeeding. Breastfeed Med 2019;14(9):674–
679. [PubMed: 31368784] 

17. Lim JM, Sullivan E, Kennedy D. MotherSafe: review of three years of counselling by an Australian 
Teratology Information Service. Aust N Z J Obstet Gynaecol 2009;49(2):168–172. [PubMed: 
19432605] 

18. Ceulemans M, Foulon V, Panchaud A, et al. Self-Reported Medication Use among Pregnant and 
Breastfeeding Women during the COVID-19 Pandemic: A Cross-Sectional Study in Five European 
Countries. Int J Environ Res Public Health 2022;19(3): 1389. [PubMed: 35162405] 

19. Xiang AH, Chow T, Mora-Marquez J, et al. Breastfeeding Persistence at 6 Months: Trends and 
Disparities from 2008 to 2015. J Pediatr 2019;208:169–175.e162. [PubMed: 30876751] 

20. Anthony MS, Armstrong MA, Getahun D, et al. Identification and validation of uterine perforation, 
intrauterine device expulsion, and breastfeeding in four health care systems with electronic health 
records. Clin Epidemiol 2019;11:635–643. [PubMed: 31413641] 

21. Surescripts https://surescripts.com/inform-care-decisions/medication-history/ [Accessed September 
15, 2020].

22. Surescripts. Pharmacies connected to Surescripts https://surescripts.com/network-connections/
eprescribing-connected-pharmacies [Accessed March 18, 2023].

23. Dixon JM, Lactational mastitis. UpToDate https://www.uptodate.com/contents/lactational-mastitis 
[Accessed April 13, 2023].

24. Peasah SK, Kohli M, Munshi KD, et al. Twelve month oral contraceptive pill prescriptions: Role of 
policy mandates on utilization. Explor Res Clin Soc Pharm 2022;5:100094. [PubMed: 35478503] 

25. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Norethindrone [Updated 2021 Mar 17]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501291/ [Accessed August 19, 2022].

26. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Contraceptives, Oral, Combined [Updated 2021 Jun 21]. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK501295/ [Accessed August 19 2022].

27. Curtis KM, Tepper NK, Jatlaoui TC, et al. U.S. Medical Eligibility Criteria for Contraceptive Use, 
2016. MMWR Recomm Rep 2016;65(3):1–103.

28. Medical Eligibility Criteria for Contraceptive Use 5th ed. Geneva: World Health Organization; 
2015.

29. Anderson PO. Antidepressants and Breastfeeding. Breastfeed Med 2021;16(1):5–7. [PubMed: 
33237799] 

30. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Fluoxetine [Updated 2022 May 15]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501186/ [Accessed August 19, 2022].

Palmsten et al. Page 9

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://surescripts.com/inform-care-decisions/medication-history
https://surescripts.com/network-connections/eprescribing-connected-pharmacies
https://surescripts.com/network-connections/eprescribing-connected-pharmacies
https://www.uptodate.com/contents/lactational-mastitis
https://www.ncbi.nlm.nih.gov/books/NBK501291/
https://www.ncbi.nlm.nih.gov/books/NBK501295/
https://www.ncbi.nlm.nih.gov/books/NBK501186/


31. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Sertraline [Updated 2022 May 15]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501191/ [Accessed August 19, 2022].

32. Jordan S, Bromley R, Damase-Michel C, et al. Breastfeeding, pregnancy, medicines, 
neurodevelopment, and population databases: the information desert. Int Breastfeed J 
2022;17(1):55. [PubMed: 35915474] 

33. Leggett C, Costi L, Morrison JL, Clifton VL, Grzeskowiak LE. Antidepressant Use in Late 
Gestation and Breastfeeding Rates at Discharge from Hospital. J Hum Lact 2017;33(4):701–709. 
[PubMed: 28984528] 

34. Gorman JR, Kao K, Chambers CD. Breastfeeding among women exposed to antidepressants 
during pregnancy. J Hum Lact 2012;28(2):181–188. [PubMed: 22344850] 

35. Jordan S, Davies GI, Thayer DS, Tucker D, Humphreys I. Antidepressant prescriptions, 
discontinuation, depression and perinatal outcomes, including breastfeeding: a population cohort 
analysis. PLoS One 2019;14(11):e0225133. [PubMed: 31738813] 

36. Stuebe AM, Meltzer-Brody S, Propper C, et al. The mood, mother, and infant Study: 
associations between maternal mood in pregnancy and breastfeeding outcome. Breastfeed Med 
2019;14(8):551–559. [PubMed: 31424266] 

37. Galbally M, Watson SJ, Ball H, Lewis AJ. Breastfeeding, Antidepressants, and Depression in the 
Mercy Pregnancy and Emotional Well-Being Study. J Hum Lact 2019;35(1):127–136. [PubMed: 
29596759] 

38. Bogen DL, Hanusa BH, Moses-Kolko E, Wisner KL. Are maternal depression or symptom severity 
associated with breastfeeding intention or outcomes? J Clin Psychiatry 2010;71(8):1069–1078. 
[PubMed: 20584521] 

39. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Cephalexin [Updated 2021 Jan 18]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501487/ [Accessed September 30, 2022].

40. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Dicloxacillin [Updated 2021 Jan 18]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501812/ [Accessed September 30, 2022].

41. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Levothyroxine [Updated 2022 May 15]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501003/. [Accessed August 20, 2022].

42. Alexander EK, Pearce EN, Brent GA, et al. 2017 Guidelines of the American Thyroid Association 
for the Diagnosis and Management of Thyroid Disease During Pregnancy and the Postpartum. 
Thyroid 2017;27(3):315–389. [PubMed: 28056690] 

43. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Ibuprofen [Updated 2021 Jan 18]. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK500986/ [Accessed August 19, 2022].

44. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Fluticasone, Inhaled [Updated 2021 Nov 15]. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK500777/ [Accessed August 19, 2022].

45. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Hydrocortisone, Topical [Updated 2021 Jan 18]. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK501276/. [Accessed August 19, 2022].

46. Drugs and Lactation Database (LactMed) [Internet]. Bethesda (MD): National Institute of Child 
Health and Human Development 2006-. Prednisone [Updated 2021 Aug 16]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501077/ [Accessed August 19, 2022].

48. Andrade SE, Davis RL, Cheetham TC, et al. Medication exposure in pregnancy risk evaluation 
program. Matern Child Health J 2012;16(7):1349–1354. [PubMed: 22002179] 

49. Naleway AL, Crane B, Irving SA, et al. Vaccine Safety Datalink infrastructure enhancements for 
evaluating the safety of maternal vaccination. Ther Adv Drug Saf 2021;12:20420986211021233. 
[PubMed: 34178302] 

Palmsten et al. Page 10

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncbi.nlm.nih.gov/books/NBK501191/
https://www.ncbi.nlm.nih.gov/books/NBK501487/
https://www.ncbi.nlm.nih.gov/books/NBK501812/
https://www.ncbi.nlm.nih.gov/books/NBK501003/
https://www.ncbi.nlm.nih.gov/books/NBK500986/
https://www.ncbi.nlm.nih.gov/books/NBK500986/
https://www.ncbi.nlm.nih.gov/books/NBK500777/
https://www.ncbi.nlm.nih.gov/books/NBK501276/
https://www.ncbi.nlm.nih.gov/books/NBK501077/


Key points:

• There are few published studies on medication utilization among lactating 

people, including studies using contemporary data from the United States.

• We used a novel, electronic health record (EHR)-based approach, to estimate 

the prevalence of prescription medication among lactating individuals.

• In this study, progestin-only contraceptives, antidepressants, and antibiotics 

were among the most common prescription medications dispensed to 

lactating persons.

• The approach described may overcome limitations of previous studies of 

medication utilization during lactation and may be considered for studies 

of maternal and child lactation-related outcomes following prescription 

medication and other maternal exposures.

• In future studies, mother-infant linked data may be pooled across health 

systems that routinely collect breastfeeding information in EHR similar 

to previous consortium studies of medication use and vaccination during 

pregnancy.
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Figure 1. 
Study population flow diagram.
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Figure 2. 
Classification of lactation status during 2-Month Well-Child Visit Window based on well-

child visit and postpartum visit information.
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Table 1.

Characteristics of mothers linked to an infant classified as receiving breastmilk during the 2-month assessment 

window.

Characteristics n=4,158

Infant classified as receiving breastmilk at 4-month well-child visit 3189 (76.7)

Infant classified as receiving breastmilk at 6-month well-child visit 2660 (64.0)

Maternal age at delivery (years), median (IQ range) 31 (6)

Maternal race and ethnicitya, n (%)

 Non-Hispanic White 2608 (63.2)

 Non-Hispanic Black 757 (18.4)

 Non-Hispanic Asian 363 (8.8)

 Hispanic 230 (5.6)

 Multiple Races 48 (1.2)

 American Indian 10 (0.2)

 Different Race 113 (2.7)

Maternal insurance payer at deliveryb, n (%)

 Commercial 2671 (66.7)

 Medicaid 1297 (32.4)

 Other 38 (0.9)

Multiple gestation, n (%) 41 (1.0)

Gestational age at delivery (weeks), median (IQ range) 39 (2)

Maternal co-morbidities in the 270 days before delivery through 90 days’ postpartum, n (%)

 Asthma 240 (5.8)

 Type 1 or type 2 diabetes 46 (1.1)

 Chronic hypertension 142 (3.4)

 Mood disorder 482 (11.6)

 Anxiety disorder 871 (20.9)

IQ, interquartile.

a
34 with unknown race; % excludes unknown from denominator.

b
Medicaid includes those with commercial and Medicaid payers at delivery; 152 with unknown insurance payer; % excludes unknown from 

denominator.
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