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THESIS ABSTRACT 

 

Many people require the use of medications during lactation to treat acute or chronic 

health conditions. One identified barrier to continued breastfeeding is medication use due to 

concerns of drug exposure risks to the infant through milk. Currently, there are no consistent and 

standardized practices for the collection and drug analysis in human milk. This thesis consists of 

two complementary studies. 

In the first study, a systematic review was conducted to understand collection methods 

and analytical techniques used to study medications in human milk. The systematic review 

included 224 studies on 186 medications belonging to 46 different therapeutic categories. The 

five therapeutic categories most reported include antidepressants (N=58), anti-retroviral agents 

(N=43), antibiotics (N=16), non-steroidal anti-inflammatory drugs (N=14), and opioids (N=14). 

The most used sampling method was multiple collection time points within a 24-hour period 

(N=55,24.6%). There were 45 different assay methods used, the most common being high-

performance liquid chromatography (HPLC) used in a third of the studies (N=74,33.0%). 

The second study used a mixed-methods research design to understand parents’ and 

healthcare providers (HCP) preferences, decision-making and knowledge around medication use 

during lactation. A scoping review was conducted to inform the design of the survey study. 

There were 149 parents and 47 HCP participants. The majority of the parents in this study used 

medication during postpartum (N=138/146,94.5%). Over half (N=68/124,54.8%) of the parents 

found decision-making on medication use while nursing to be difficult and very few parents felt 

certain about what to do when making decisions (N=11/124,8.8%). Parents ranked the leading 

factor impeding decision-making to be lacking information about options, benefits, and risks of 

medications. HCPs listed their professional training on medication use during lactation as below 

average (N=9/29,31.0%) and extremely poor (N=9/29,31.0%). HCPs stated reliable resources, 

improved patient resources, more education on medication safety would help better support 

parents’ decision-making. 

Results from the studies have identified medications of interest, that can be used to 

develop standardized protocols for future prospective studies. Future studies could focus on 

assessing decisional needs around commonly used medications by postpartum parents to develop 

a decision aid that can be used in clinical practice. 
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CHAPTER 1. INTRODUCTION/BACKGROUND 

 

1.1 HUMAN BREAST MILK 

Human breast milk is a biological fluid that is widely understood to be the best source of 

nutrition for all infants.1 Human milk contains all the necessary nutrients needed for the growth 

and development of an infant in the first six months of life and is an important source of nutrients 

beyond this point.2 The main components in breast milk include macronutrients (proteins, fats 

and carbohydrates), micronutrients (vitamins and minerals) and other trace elements.1 

Additionally, breast milk contains other components such as hormones, digestive enzymes, 

bioactive molecules such as stem cells, immune cells and growth factors. The average nutritional 

composition of mature human breast milk is 87% water, 7% lactose, 3-5% fat and 1% protein. 

However, the composition of human milk does vary to some extent due to factors such as 

maternal genes, body composition of the mother, diet of the mother, infant factors and duration 

of lactation.2,3 

Ninety percent of the total energy in breast milk is provided by fat (50%) and lactose 

(40%). Breast milk contains about 22 calories per 1 fluid ounce.4 The protein content in breast 

milk is 0.9 g per 100 ml.5 The main protein in breast milk is casein and whey. During the course 

of lactation, there are changes to the protein content in breast milk. The casein content is lower 

during the early stages of lactation and increases at the later stages. Whey protein content, 

however, remains high and stable during the entire period of lactation.1 The carbohydrate content 

in breast milk is about 7 g per 100ml and is another important source of energy proving about 

40% of calories.5 The main carbohydrate in breast milk is lactose, a disaccharide.6 It also 

contains small quantities of oligosaccharides, fructose and galactose. Lactose content during the 

start of lactation is low but starts to increase during the first few weeks of life and the 

concentration remains stable throughout the stages of lactation.7,8 Lactose is beneficial for 

calcium absorption and the oligosaccharides may help to maintain beneficial gut bacterial flora.9 

Fat content in breast milk is about 3.5g per 100 ml and provides about 50% of the calories.5 The 

fat content in human breast milk contains long-chain polyunsaturated fatty acids 

(docosahexaenoic acid or DHA, and arachidonic acid or ARA) that are not provided by other 

types of milk and are important for the neurological development of the infant. The fat content is 
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also an essential part of the cell membrane particularly in the brain and eye and may have 

benefits for visual and mental acuity.10 

 

1.2 ANATOMY OF THE BREAST  

The human breast includes the following structures: areola, nipple, mammary tissue, 

nerves, connective tissues, fat, blood and lymphatic vessels.11,12 The breast in both females and 

males contains special glands called mammary glands. Mammary glands are a type of exocrine 

gland which is an enlarged and modified sweat gland that can produce and eject milk. In females, 

they develop around the time of puberty and in men they do not get fully developed.12 Before 

pregnancy, the mammary glands do not make up a large percentage of a woman’s breast. 

However, during pregnancy, these glands expand and branch out in response to stimulation by 

hormones such as estrogen and prolactin. Surrounding the mammary glands are cells called 

myoepithelial cells, or muscle cells. These are special cells that not only line the outside of the 

mammary glands, also contract down on these glands to assist with milk extraction along the 

duct. Milk is drained toward the nipple through ducts called lactiferous ducts and the milk is 

ejected out through the nipple. 12 

 

1.3 PHYSIOLOGY OF LACTATION  

Lactation is the process where milk is made and ejected from the mammary glands inside 

the female breasts. There are a few hormones involved in the process of lactation, these include 

estrogen, progesterone, prolactin, and oxytocin.13 During pregnancy there is an increase in 

estrogen and progesterone, which are released by the placenta during pregnancy. Together, they 

have two major roles, which include increasing the size and number of milk ducts in the breast 

and preventing the breast from producing large amounts of breast milk until the baby is 

delivered.13 Throughout pregnancy, there is also the continuous increase of the hormone, 

prolactin, which is essential for the initiation of lactation. Prolactin in the blood increases during 

pregnancy and contributes to the development and growth of the mammary tissues necessary for 

lactation.14 However, high levels of both estrogen and progesterone during pregnancy inhibit the 

action of prolactin on mammary tissue by blocking the prolactin receptor therefore milk 

production does not occur.  
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Once the infant is delivered and the placenta is removed, the hormones estrogen and 

progesterone decrease, which disinhibits the prolactin receptor. This decrease in estrogen and 

progesterone signals the body that it is now time to produce milk. The suckling action of the 

baby is the primary stimulus for increased levels of prolactin, ultimately increasing milk 

production.15 As the infant feeds, the hormone oxytocin is released which stimulates milk 

expulsion from the breast. This release causes myoepithelial cells to contract which causes milk 

to squeeze out of the alveoli into the ducts and out of the nipple. This process is called the “let-

down reflex” or “milk ejection reflex.”16 

 

1.4 PHASES OF MILK 

There are three phases of breast milk production, these include colostrum, transitional milk, 

and mature milk.  

 

Phase 1: Colostrum. The first milk that is produced during lactation is called colostrum. 

Production begins during pregnancy and continues for several days after the delivery of the 

baby.17 Colostrum is yellow and creamy in colour and has a thicker consistency compared to 

milk that is produced later in lactation.19 Colostrum has more protein, fat-soluble vitamins and 

minerals compared to breast milk produced later.13 Colostrum is also rich in white cells and 

antibodies called immunoglobulins, providing important passive immunity for the baby which is 

necessary for protection from viral and bacterial infections.18 

 

Phase 2: Transitional Milk. Colostrum will be replaced by transitional milk at around four days 

after delivery and will continue for about two weeks. Transitional milk has a higher calorie 

content compared to colostrum and includes high levels of lactose, fat and water-soluble 

vitamins.18  

 

Phase 3: Mature milk. The final phase of milk that is produced is called mature milk and starts at 

around two weeks and continues until breastfeeding is discontinued. The content of mature milk 

is about 90% water important for the baby’s hydration and the other 10% is contains mostly 

proteins, carbohydrates and fats.18  
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1.5 BENEFITS OF BREASTFEEDING  

Human milk is the optimal nutrition for infant growth and development, and a source of 

antibodies that promote the child’s innate immune system.20 “Among the most common reasons 

breastfeeding infants receive supplements is the concern that the infant is not getting enough 

milk and mothers’ lack of breastfeeding self-efficacy.” 21,22 There are differences in health 

outcomes for both mother and infants between human milk versus formula feeding “compared 

with breastfed infants, formula-fed infants face higher risks of infectious morbidity in the first 

year of life.” 23 Some data suggest the benefits are greater in low-/middle-income countries than 

high-income countries.24 

There are numerous benefits of breastfeeding for both the infant and mother. Some of these 

benefits are shown in Table 1.1. 

 

Table 1.1 Benefits of breastfeeding for infants and mother  

Benefits for the infant  Benefits for the mother  

Optimal nutrition for infant20  
 

Skin to skin contact which promotes bonding 

between mother and baby28  

Protection from environmental exposures 19 Accelerated uterine recovery 27 

Promotes development of the child’s innate 

immune system27 

Saves money on formula for the infant29 

Prevention of illness: gastroenteritis and 

diarrhea, respiratory disease25, sudden infant 

death syndrome (SIDS) 26, lower risk of otitis 

media, lower respiratory tract infections 

(LRTI), diabetes, atopic dermatitis, asthma 

and neurodevelopment 23,24 

Long-term benefits include reduction in risk 

of breast cancer, ovarian cancer, endometrial 

cancer, cardiovascular disease and developing 

type 2 diabetes 29 

Long-term benefits by reducing risk for 

several chronic diseases 27 

Earlier return to pre-pregnant weight29 
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1.6 CHALLENGES OF BREASTFEEDING  

Parents may face various challenges during breastfeeding. Among Canadian mothers, the 

main reasons for breastfeeding for less than six months included perception of insufficient breast 

milk quantity and challenges with breastfeeding techniques.30 Additional challenges and barriers 

parents face during breastfeeding are displayed in Table 1.2.  

 

Table 1.2 Challenges and barriers to breastfeeding 

Challenges and barriers Examples  

Physical feeding challenges Low milk supply32 

Nipple pain, irritation, engorgement, sensitivity and soreness31 

Mastitis31 

Baby not latching properly34 

Pumping challenges: time commitment, lack of access to 

breast pumps, lack of time or places to pump in 

public/work/school36,37 

Perceptions, views, and 

knowledge on breastfeeding  

Concerns for medication use on milk supply or milk quality32 

and infant health outcomes35 

Parents’ level of self-efficacy and confidence42 

Cultural barriers47 

Parents’ health and other needs Physical disabilities38 

Emotional stress33 

Fatigue or burnout33 

Contraindicated medications or medical procedures e.g., 

radioisotopes, chemotherapy39 

Illicit drug use39 

Medical conditions breastfeeding is contraindicated: active 

HIV, HTLV-1, HTLV-2 infection, active untreated 

tuberculosis, suspected or confirmed Ebola virus disease39   

Infants’ health needs  Failure to gain weight40 

Weight loss41 

Medical conditions breastfeeding is contraindicated: metabolic 

disorder of classic galactosemia39 

External factors  Lack of social support42 

Time constraints due to return to work and/or school43,44 
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Efforts should be made to find ways to mitigate challenges faced during breastfeeding. In a 

qualitative study by Francis et al. mothers reported in-home lactation consultant services helped 

mitigate and addressed key breastfeeding challenges.45In this study, an International Board-

Certified Lactation Consultant (IBCLC) helped teach parents how to breastfeed “providing 

physical support included hands-on guidance with hand expression, latching, positioning, 

engorgement, and blocked ducts…enhance their breastfeeding self-efficacy…encouraging 

attitude of the IBCLC and emotional support provided.” Another study by Francis et al. 

examined an enhanced postnatal lactation support program for vulnerable women which showed 

“high uptake by clients and corresponding high rates of breastfeeding.” Breastfeeding was 

initiated by all participants and continued for 6 months by 84%.46 

Although it is well understood that breastfeeding for six months is optimal, challenges like 

the ones presented often lead to reduced breastfeeding duration.30 It is therefore essential that 

healthcare professionals offer continuous support throughout this process. Types of support 

available for Canadian parents include public health nurses, lactation consultants, breastfeeding 

support groups, breastfeeding doctors, and provincial online and phone support. 

 

In Manitoba, there are numerous breastfeeding resources and supports for parents, including:  

▪ A toll-free line, operated by Manitoba’s Health Links, support parents’ challenges 

with breastfeeding, fatigue, and emotional stress.  

▪ Breastfeeding hotline with 24-hour nursing phone support 

▪ Breastfeeding clinics for individual and group support, are provided by the Winnipeg 

Regional Health Authority. 

▪ Healthy Baby Community Support programs offer various prenatal and postpartum 

support services and resources, including breastfeeding support. Parents can connect 

with other parents, families, and health professionals.  

▪ Youville Community Health Resource Centre (St. Vital) has lactation consultants by 

appointment and breastfeeding support drop-in. 

 

1.7 MEDICATIONS AND BREASTFEEDING 

Although most drugs transfer into the breastmilk in small amounts, the impact on the 

infant can vary greatly depending on the drug. There have been case reports of infant morbidity 
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and even fatalities following exposure to medications in breastmilk.48 Many mothers require the 

use of medications during lactation to treat acute or chronic health conditions which may be 

crucial for their clinical care and maternal well-being. One identified barrier for parents to 

continue breastfeeding is medication use, due to concerns of drug exposure risks to the child 

through milk.35 Mothers requiring medications may be left ill-informed about the risks of nursing 

while taking medications given a historical exclusion from research and drug development. It is 

important to assess the risk (including the risks of not breastfeeding) and benefits for both 

mother and child when advising on medication decisions while breastfeeding. Mothers may take 

an absolute risk avoidance approach and stop breastfeeding or discontinue taking necessary 

medications to avoid possible (unknown) adverse effects on their children. Sixty-four percent of 

women who are pregnant received at least one prescription medication based on administrative 

data from Manitoba and British Columbia.49,50 Roughly the same proportion at 63% receive a 

prescription medication 0-3 months postpartum.50 Given these significant statistics, it is critical 

that healthcare professionals offer advice based on scientific evidence and clear that more 

research is needed in this area. 

A survey from the Netherlands by Schirm et al. reported that breastfeeding women 

(BFW) used drugs (65.9%) less frequently compared to non-breastfeeding women (NBFW) 

(79.6%).51 Non-breastfeeding women used drugs such as iron preparations, oral contraceptives, 

medications to treat peptic ulcers, and psychotropic drugs more frequently compared to BFW.51  

Additionally, a prospective cohort study (Soliman Y, Yakandawala U, unpublished data, 

February 2022) examining the use of prescription and non-prescription health products of 

breastfeeding Canadian mothers report almost half (41.9%) used at least one prescription 

medication during the first three months postpartum. The five most used prescription medication 

by BFW at 3 months postpartum were domperidone (9.0%), norethisterone (5.0%), 

levothyroxine (4.3%), cephalexin (3.7%), amoxicillin (2.7%). 

Currently, to determine the risk of medication use during breastfeeding, parents and 

health providers have access to evidence-based resources such as “Medications and Mothers 

Milk”52 by Hale, and “Drugs in Pregnancy and Lactation” 53 by Briggs and Freeman. To better 

assess the safety of drugs transferred through human milk, more information is urgently needed 

on the mechanism, variability, and quantity of drug exposure in the infant. There is a large 
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knowledge gap on the quantity of drug transferred into milk and how this affects infants which 

are not considered during drug development. 

 

1.8 TRANSFER OF DRUGS AND THERAPEUTICS INTO BREASTMILK  

Drugs are transferred from maternal plasma to breast milk primarily through passive 

diffusion. Low maternal plasma protein binding, small molecular weight and high lipid solubility 

have the greatest potential for drug transfer.54 When determining the risk to infants it is important 

to consider drug properties, the volume of milk consumed and how genetic polymorphisms in 

drug metabolism may influence overall exposure or pharmacodynamics. 

Most drugs and supplements enter breastmilk primarily through passive diffusion 

(crossing membranes down a concentration gradient from high concentrations in maternal blood 

to low concentrations in milk). Some drugs pass by carrier-mediated diffusion and some agents 

are actively transported.52 

Medications must generally pass through both bilayer lipid membranes of the alveolar 

cell to penetrate milk.  Equilibrium may be established between maternal plasma and breast milk. 

As drug concentrations in the mother decrease, a higher drug concentration in the milk will 

promote transfer back into the maternal circulation. Almost all the drugs that a mother ingests 

will be present to some extent in her breastmilk.52  

 

1.9 DRUG PROPERTIES AFFECTING THE CONCENTRATION OF DRUGS IN MILK 

 

Maternal Plasma Concentration  

Maternal plasma concentration is an important determinant of drug penetration into milk. 

Drugs move through passive diffusion from the maternal serum and enter the breast milk. When 

the medication level in the mother’s plasma increases, the concentration in milk will 

subsequently increase as well.52 

 

Size of a Drug molecule  

  Drugs that are low in molecular weight can transfer more readily compared to larger 

molecules. Most drug molecules are small enough to penetrate breast milk such as caffeine, 
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alcohol and nicotine. Some drugs have high-molecular weights, therefore, do not enter breast 

milk, such as heparin and insulin.56 

 

Maternal Plasma Protein Binding  

Drugs binding to plasma proteins influence the extent of transfer into breast milk. Free 

unbound drugs diffuse readily while highly protein-bound drugs are unable to enter breastmilk in 

significant amounts.52 

 

Degree of Ionization  

Drugs generally cross the plasma membrane and enter breastmilk in an un-ionized form. 

Breast milk is slightly more acidic at pH 7.2 compared to the mothers’ plasma at  pH 7.4, 

attracting weak organic bases. Therefore, weakly basic drugs will become ionized and stay in the 

milk compartment.56 

 

Lipid Solubility  

Lipid soluble drugs can penetrate breast milk in higher concentrations. The mammary 

epithelium is a lipid membrane, making lipid-soluble drugs more likely to enter breast 

milk. Additionally, drugs that easily cross the blood-brain barrier usually enter breast milk more 

readily.52 

 

1.10 FACTORS THAT INFLUENCE EFFECTS ON THE INFANT  

 

Timing of dose  

Timing of dose is impacted by factors such as pharmacokinetics, dosing frequency, 

whether a drug is used as needed or regular dosing. For drugs with a short half-life to minimize 

medication transfer to the infant through breast milk, feeding the infant before taking a 

medication will result in the infant receiving the lowest possible dose.56 

 

Metabolism  

Infants that were born prematurely and neonates may have a lower capacity to metabolize 

and excrete drugs and this may lead to prolonged exposure to agents.56 
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Oral Bioavailability 

Oral bioavailability refers to the amount of a drug that reaches the circulation of the 

individual. Therefore, although a drug may be found present in breast milk it does not indicate 

the infant will have significant exposure to the drug. The stomach of the infant is quite acidic and 

can degrade and destroy drugs and some drugs are not well absorbed through the gut.56 

 

Volume of Breastmilk 

The quantity of breast milk an infant receives varies due to many factors. Some mothers may 

choose to exclusively breastfeed their child while others may choose to breastfeed as well as 

formula feed. The amount of breastmilk the baby receives during a feed may vary as well. 

Additionally, an infant that is 2 months old that is exclusively breastfeeding will be receiving 

more breast milk compared to an older infant that is being started on solid food that only nurses 

for comfort and bonding. Therefore, those infants that are receiving a greater volume of 

breastmilk will be exposed to medications in breastmilk at higher levels.56 

 

Age of the Infant  

Most adverse events from drug exposure through breast milk occur in infants under two 

months.57 Reports document that about 75% of adverse events occur in infants under two months 

and rarely occur in those older than six months.57 Compared to a 7-8-month-old baby, a newborn 

infant’s metabolism and excretion ability are only about one-third. Additionally, newborns may 

consume larger doses of a drug in comparison to their weight and are also more likely to be 

exclusively breastfed compared to older infants.56 

 



 11 

 

Figure 1.1 Properties that influence the concentration of drugs in breast milk and adverse effects 

on the infant  

 

1.11 METHODS FOR ESTIMATING INFANT DRUG EXPOSURE  

 

Relative Infant Dose (RID) 

𝑅𝐼𝐷 =
Dose in infant 

mg
kg

day

Dose in mother 

mg
kg

day

 

 

Relative infant dose (RID) approximates how much of the maternal medication dose the 

infant is receiving. Relative infant dose provides an estimate of weight-normalized dose relative 

to the mother’s dose. The infants’ dose is calculated from the drug concentration in the breast 

milk and multiplied by the total volume of milk that is ingested by the infant. In this calculation, 

babies are estimated to consume 150 mL/kg/day of breastmilk. The RID is expressed as a 

percentage of the maternal dose. RIDs less than 10% are considered clinically insignificant for 

most medications, although this also depends on the type of drug taken. 
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Some drugs, such as acetaminophen, have RIDs above the 10% threshold, however, 

because the drug itself is quite non-toxic, there is no adverse effect on the infant.54 

 

Milk to plasma ratio (M/P)  

Another value used to estimate infant exposure to drugs through human milk is the milk to 

plasma ratio (M/P). This is the ratio of the concentration of drugs in the mother’s milk divided by 

the concentration in the mother’s plasma and is indicative of the extent to which a medication 

crosses from the mother’s plasma into her breast milk.58 It is a description of a relationship, 

unlike the RID which gives an estimate of the actual amount of drug transferred. If the M/P ratio 

is high (greater than 1-5) it can be an indicator that the drug may sequester at high levels in 

breast milk. If the M/P ratio is low (less than 1), a minimal level of drug is transferred into the 

milk, which is the preferred scenario.58 Although it is better to select drugs with low M/P ratios, 

the level of drug transferred is also dependent on the level of drug in the mother plasma. The 

amount of medication that is transferred can still be small with a high M/P ratio and low 

maternal plasma levels.55 

 

1.12 DRUGS CONTRAINDICATED DURING BREASTFEEDING 

Overall, there are very few drugs that are absolutely contraindicated while breastfeeding. Some 

of these agents include56 

▪ Chemotherapeutic/antineoplastic agents  

▪ Radioactive pharmaceuticals 

▪ Oral retinoids 

▪ Illicit drugs (e.g., phencyclidine or cocaine) 

 

1.13 HUMAN MILK RECOMMENDATIONS   

Breastfeeding has numerous important health benefits for both mother and child, as 

previously discussed. Exclusive breastfeeding is recommended for the first six months of life by 

The American Academy of Pediatrics59, the World Health Organization60, and Health Canada.61 

Consensus also acknowledges that breastfeeding continues to benefit the nutritional, emotional 

and immunologic health of the child up to two years of age.62 Human milk provides children 
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with necessary nutrients, contains antibodies that help support the baby’s immune system and 

facilitates maternal-infant bonding.30  

 

1.14 RATES OF BREASTFEEDING 

A 2021 study by Neves et al, examining breastfeeding practices worldwide between 2000 

and 2019 shows that due to the promotion of optimal breastfeeding practices worldwide there has 

been an increase in breastfeeding rates over time. Specifically exclusive breastfeeding at 6 and 

12 months in upper-middle- and high-income countries.64 Breastfeeding initiation rates are high 

among Canadian parents with 90% attempting to breastfeed in 2015/2016, which has increased 

since 1965 when rates were less than 25%.39 

Around 25% of parents stopped breastfeeding by the time their infant was one month. Over 

half (57%) of parents who breastfed continued some breastfeeding past six months and 19% 

beyond one year (2011/12).63 Over a third (32%) of parents breastfed exclusively for six 

months.30 The main reasons parents state for stopping breastfeeding at less than six months are 

“‘not enough milk’ (44%) and ‘difficulty with breastfeeding technique’ (18%).”30As well, rates 

of breastfeeding initiation vary across provinces with the rate of 96% in British Columbia and 

Yukon to 57% in Newfoundland and Labrador (2011/2012).63 

 

1.15 DECISION-MAKING AROUND MEDICATION USE AND BREASTFEEDING 

Making decisions around medication use during lactation can often be a challenge for parents 

due to limited evidence-based information. The decisions to be made can be more complex than 

deciding to take or not to take a medication.  

Decisions could look like this:   

‘Do I breastfeed exclusively? Mix feed? Or provide formula only?’ 

‘Do I continue taking my medication? What will happen to my baby?’ 

‘Do I stop taking my medication? What will happen to my condition?’ 

‘Do I need to change medications, even if I am doing well on my current medicine?’ 

‘Do I need to change the timing of medication administration and/or pump breast milk?’ 

Various factors can contribute to decision-making; therefore, it is important to better 

understand parents’ lived experiences, preferences, values, and concerns around medication use 

during lactation when providing recommendations. Shared decision-making involves patients 
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and their clinicians sharing the best available evidence when faced with the task of making 

health decisions.65 Patients are encouraged and supported to consider different options and to 

weigh the benefit and risks of the choices. Shared decision-making allows patients to be involved 

and better informed about their healthcare decisions and to relay their preferences to the 

clinicians. Shared decision-making is essential for good patient-centred care and has benefits for 

patients such as increased confidence in their decisions, active involvement, and improved 

knowledge.66  

Decision aid tools can be used to help facilitate shared decision-making based on parents’ 

priorities and values as well as research evidence. “Decision aids are evidence-based tools that 

help people become involved in decision making by making explicit the decision that needs to be 

made, providing information about the options and outcomes, and by clarifying personal 

values.”67 These tools are not a replacement for healthcare providers’ counseling but are meant 

to facilitate meaningful interaction and patient involvement in their health decisions.  

Currently, there is a decision aid for parents considering whether or not to breastfeed their 

child.68 However, there do not exist any decision aid tools to assist parents in making decisions 

around medication use during breastfeeding.  
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1.16 PROJECT OVERVIEW  

Critical questions around what medications are commonly used during breastfeeding in 

Canada, how milk samples should be collected, what analysis methods should be implemented, 

and what factors related to medication taking are important from the perspective of 

breastfeeding people require rigorous answers. The current thesis project aims to determine the 

best methodologies and tools needed for studying medications in human milk 

 

 

 
 

Figure 1.2 Overview of the thesis project  

 

Study 1: A systematic review of collection methods and analytical techniques used to study 

medications in human milk 

 

Chapters included:  

*Chapter 2: A systematic review of collection methods and analytical techniques used to study 

medications in human milk (research paper) 

*Intended for publication in a peer-reviewed scientific journal 

 

Literature on optimal breast milk collection and analysis procedures for studying drugs in 

breastmilk is limited, and there are no standardized protocols that have been established. A 

systematic review was conducted to better understand the collection methods and analytical 
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techniques used to study medications used during breastfeeding. The historical changes in 

collection and analysis methods over time are currently unknown therefore it is of interest to 

examine how analytical techniques have changed over time, as well as the advantages and 

disadvantages of different methods. In the future, this information can be used to develop 

validated collection methods and analytical techniques to quantify the levels of medications 

excreted in breast milk.  

 

Study 2: Parent and healthcare providers’ preferences, decision making and knowledge on 

medication use during lactation 

 

Chapters included 

*Chapter 3: Parent and healthcare providers preference factors, decision making and knowledge 

on medication use during lactation: scoping review (research paper) 

Chapter 4: Parent engagement interviews 

*Chapter 5: Parent and healthcare providers preference factors, decision making and knowledge 

on medication use during lactation: a Canada-wide survey study (research paper) 

* Chapters 3 and 5 are intended for publication in a peer-reviewed scientific journal 

 

Ethics approval 

The study has been reviewed and approved by the Health Research Ethics Board (HREB) of 

the University of Manitoba, approval number HS24663 (H2021:069). 

 

Overview of research design 

Existing literature on parent preferences and decision-making around medication use 

during lactation is limited. A mixed-methods study design was employed to understand parents’ 

and healthcare providers’ preference factors, decision making and knowledge around medication 

use during breastfeeding. This study included a scoping review, parent interviews and parent and 

healthcare provider surveys. 

The International Patient Decision Aid Standards (IPDAS) and Ottawa Decision Support 

Framework (ODSF) were used as the framework to guide question development for the surveys 

in this study. ODFP “conceptualizes the support needed by patients, families, and their 

practitioners for ‘difficult’ decisions with multiple options whose features are valued differently. 
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It guides practitioners and researchers to assess participants’ decisional needs, provide decision 

support interventions (clinical counselling, patient decision tools, decision coaching) and 

evaluate their effects on decisional outcomes”.69 The primary investigator completed the Ottawa 

Patient Decision Aid Development eTraining70 at the start of the study to prepare for study 

development. Decisional needs assessment in populations71, a workbook for assessing patients’ 

and practitioners’ decision-making needs, was used to develop the methodology of this study.  

A scoping review was conducted to understand the current literature on parent and health 

care providers’ preferences factors and decision making around medication use during 

breastfeeding. The current findings and gaps in the literature helped inform the development and 

direction of the preference survey. Qualitative interviews of mothers and birthing parents 

identified concepts important to the research outcomes. The survey was also pilot tested, and 

feedback was provided which further developed items for the survey. Quantitative questionnaires 

were developed based on the scoping review findings, advice from the advisory steering 

committee, and revised based on the feedback from the parent interviews.  

 

Figure 1.3 Study 2 research study design 

 

Future development: Decision Aid 

Quantitative 

Parent Survey Healthcare Provider Survey

Qualitative 

Parent Interview

Scoping Review 

Advisory Steering Commitee
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Advisory steering committee 

The first step was to assemble an advisory steering committee of parents with lived 

experience, physicians, pharmacists, researchers, nurses who have an interest in research related 

to medication in breast milk that help to guide this study. The steering committee has allowed us 

to understand what key concerns parents have regarding decision-making around medication use 

during breastfeeding. They have helped inform the scoping review strategy and provided input 

for the preference questionnaire development. 

The advisory steering committee gathered for 3 meetings 

▪ Meeting 1 (Winter 2021)– Meeting to discuss scoping review content and design of preferences 

questionnaire 

▪ Meeting 2 (Spring 2021) – Review of preferences questionnaire and planning for recruitment 

▪ Meeting 3 (Spring 2022)- Share and interpret results from scoping review and questionnaire 

 

Scoping review 

The second step involved conducting a scoping review of the available literature to 

understand mothers/birthing parents and health care professionals’ preference factors and 

knowledge that contribute to decision making around medication use during lactation. 

 

Parent engagement interviews 

The third step involved qualitative interviews of mothers/birthing parents. We facilitated 

meaningful engagement sessions in the form of individual structured interviews of 

mothers/birthing parents to better understand their lived experiences, preferences, values, and 

concerns around medication use during lactation. The participants also pilot tested and provided 

feedback on the parent questionnaire which helped further develop and better meet the study 

objectives and identify parent important outcomes.   

 

Parent and healthcare provider survey 

The final step was to administer the parent survey and healthcare provider survey online. 

All these activities together will inform the future development of a decision aid related to 

medication use during breastfeeding. Future studies plan to collaborate with mothers and birthing 

parents in the decision-making process, priority setting and outcome selection for the design of a 
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parent-informed decision aid that can help guide decision-making around medication use while 

breastfeeding. 

 

Future development: Decision Aid 

Findings from the scoping review and survey will help inform the future development of 

a shared decision-aid around medication use during lactation for parents and healthcare providers 

to use in clinical practice. 
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STUDY 1 INTRODUCTION  

 

This study includes the following chapters:  

 

Chapter 2: A systematic review of collection methods and analytical techniques used to study 

medications in human milk  

 

This paper is intended for publication in a peer-reviewed scientific journal 
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CHAPTER 2. A SYSTEMATIC REVIEW OF COLLECTION METHODS AND ANALYTICAL 

TECHNIQUES USED TO STUDY MEDICATIONS IN HUMAN MILK 

2.1 ABSTRACT 

 

Background: Rigorous studies are needed to fill in the large knowledge gaps on the amount of 

medication transferred into human milk and the impact on infants, which are not considered 

during drug development.  

Objectives: To understand sample collection procedures and analytical techniques used to study 

medications in human milk. 

Methods: Studies reporting on collection methods and analytical techniques used to assess 

prescription and over-the-counter medications used by lactating parents were included. Studies 

were included irrespective of study design, type, or year of publication. No restrictions on 

country and geographic location and only English-language studies were included. The following 

databases were searched: MEDLINE (OVID, EMBASE (OVID), PsycINFO (OVID), 

International Pharmaceutical Abstracts (Ovid), and the Cochrane Library Databases (Wiley), 

Global Health (Ovid), and Scopus. 

Results: The current systematic review included 224 studies published between 1969 and 2020. 

Studies were conducted in 38 different countries with the largest number of studies conducted in 

the United States (N= 49), and Australia (N= 31). Over half (N = 113) of the studies were 

observational studies, with 73 being cross-sectional. There were 186 medications belonging to 46 

different therapeutic categories in the included studies. The five therapeutic categories most 

reported include antidepressants (N=58), anti-retroviral agents (N=43), antibiotics (N=16), non-

steroidal anti-inflammatory drugs (NSAIDs) (N=14), and opioids (N=14). The top ten most 

frequently reported medications in the included studies are antidepressants Fluoxetine, sertraline, 

paroxetine, citalopram, and venlafaxine; the anti-retroviral HIV medications nevirapine, 

lamivudine and tenofovir disoproxil; the opioid agonist methadone; and the antimalarial drug 

chloroquine. Human milk samples were collected at various post-partum ages ranging from day 

of delivery to 26.5 months postpartum. Mature milk exclusively was collected the most among 

all the articles (N=86) followed by colostrum (N=41). Collection of samples at multiple time 

points within a time interval was employed by over half (N=114, 55.4%) of the studies. Overall, 
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the most used sampling method was multiple collection time points within a 24-hour period 

(N=55, 24.6%). Less than half of the included articles provided details on the volume of milk 

collected at each collection point (N=104) and mode of collection (N=103). A little over half the 

studies (N=116) reported on the temperature of sample storage. There were 45 different assay 

methods used, with the most common being high-performance liquid chromatography (HPLC) 

used in almost a third of the studies (N=74, 33.0%). Followed by high-performance liquid 

chromatography-UV (HPLC-UV) and liquid chromatography with tandem mass spectrometry 

(LC-MS-MS) both being used in 18 studies. 

Conclusion: This review provides guidance for future studies to directly compare the different 

methodologies and develop standardized protocols for each medication of interest. Our review 

further supports the need for standardized protocols and recommendations for best practices in 

human milk research. 

2.2 INTRODUCTION  

 

Breastfeeding has numerous important health benefits for both parent and child. Exclusive 

breastfeeding is recommended for the first six months of life by The American Academy of 

Pediatrics1, the World Health Organization2, and Health Canada.3 Breast milk provides children 

with necessary nutrients, contains antibodies that help support the baby’s immune system and 

facilitates parent-infant bonding.4 While Canadian rates of breastfeeding initiation in-hospital are 

high (90% in 2015/16), rates of breastfeeding post-discharge are much lower as only 32% of 

mothers breastfed exclusively for six months or more.4 It is evident that support and 

encouragement for mothers who wish to breastfeed is an important public health initiative.   

Many people require the use of medications during lactation to treat acute or chronic health 

conditions. Sixty-four percent of women who are pregnant received at least one prescription 

medication based on administrative data from Manitoba and British Columbia.5,6 Roughly the 

same proportion (63%) receive a prescription medication 0-3 months postpartum.6 According to 

our previous study which looked at the use of prescription medications and non-prescription 

health products by breastfeeding mothers using the Canadian Healthy Infant Longitudinal 

Development (CHILD) cohort, 52.9% of women have used prescription medications while 

breastfeeding and they used significantly more medications than women used while not 
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breastfeeding is 44.3% (unpublished data). Medications are crucial for postpartum clinical care 

and maternal well-being. One identified barrier to continued breastfeeding is medication use due 

to concerns of drug exposure risks to the infant through milk.7 Most drugs transfer into milk in 

small amounts.8 Given the historical exclusion of pregnant and breastfeeding women from 

research and drug development, mothers requiring medications and their healthcare providers 

may be ill-informed about the risks of nursing while taking medications. In some cases, mothers 

may take an absolute risk avoidance approach due to understudied medications and stop 

breastfeeding or discontinue taking necessary medications to avoid possible (unknown) adverse 

effects on their child. It is important to know the risks (including the risks of not breastfeeding) 

and benefits for both mother and child when advising on medication decisions during 

breastfeeding, while also considering the preferences and experiences of the mother before, 

during and after pregnancy. 

To assess the safety of drugs transferred through human milk more information is urgently 

needed on the mechanism, variability, and quantity of drug exposure in the infant.9 There is a 

large knowledge gap on the amount of drug transferred into milk and how this may impact the 

infant, as these details are generally not considered during drug development. In order to analyze 

medication transfer through human milk, it is important to use optimal milk collection and 

analysis procedures. Currently, there are no set standardized approaches for collecting, storing, 

and analyzing drugs in human milk. Therefore, a review of the literature is necessary to gather 

information on the most frequently presented medications and therapeutic categories in previous 

studies, highlight the different sampling procedures and analytical assays used. This information 

will be valuable for future studies to prioritize medications of interest and develop validated 

protocols to quantify levels of medications excreted in human milk.  

 

2.3 OBJECTIVES  

 

The specific purpose of this systematic review will be to examine the literature on:  

1. The collection methods and analytical techniques used to study medications in human milk. 

2. Historical changes in human milk collection and drug analysis procedures throughout time. 

3. Gaps in research specific to human milk collection and analysis methods and determine 

where further research is needed. 
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2.4 METHODS 

 

Protocol  

The comprehensive search strategy was developed, and peer-reviewed by an experienced 

health sciences librarian at the University of Manitoba. The full version of the protocol and 

search strategy can be found in Appendix 2.1. This systematic review was registered at 

PROSPERO as CRD42020179723. 

 

Eligibility criteria  

Inclusion: Studies were eligible for inclusion if they were evaluating prescription 

medication, non-prescription medications and non-medicinal (cannabis, alcohol, tobacco) 

products used by lactating parents. The study reports on the collection methods used for human 

milk. The study reports on the analytical techniques used to analyze medications in the milk. 

Milk samples must have been collected for the purpose of drug analysis. Studies were included 

irrespective of study design, type, or year of publication. There was no restriction on the country 

and geographic location. 

Exclusion: Eligibility was limited to studies in humans; animal or in vitro studies were 

not included. Studies examining vitamins, minerals, supplements, natural health products or food 

products were excluded. Studies assessing experimental or illicit drugs were also excluded. 

Studies not reported in the English language or those that included only abstracts were not 

included. 

 

Database sources and search strategy  

Several relevant electronic databases: MEDLINE (OVID, EMBASE (OVID), PsycINFO 

(OVID), International Pharmaceutical Abstracts (Ovid), and the Cochrane Library Databases 

(Wiley), Global Health (Ovid), and Scopus were searched using a combination of controlled 

vocabulary and keywords. The article search did not have any date range restrictions and the last 

search was conducted on April 24, 2020. 
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Selection process  

To meet the aims of this systematic review, article selection for inclusion in this study 

was comprehensive. Article screening was conducted in a duplicate and involve an iterative 

process using Rayyan software. The screening was conducted in two phases, (1) title and abstract 

and (2) full-text review. Title and abstract screening were independently screened by two 

investigators (UY and YS) to determine if they met the broad eligibility criteria. Next, full-text 

screening was conducted by the same investigators and any discrepancies between reviewers 

concerning inclusion were resolved by consensus through discussion with Drs. Leong and Kelly.  

 

Data extraction  

Once the full-text screening was completed, articles that were case studies (N=138) and 

studies that examined non-medicinal products (N=19) were not included for data extraction for 

this review. One investigator (UY) independently extracted data from each included article 

(N=224). Data were extracted using pre-piloted, standardized data extraction forms. Data 

extracted included information on the parent population, study setting, study type and 

medication(s) analyzed (including medication name, the dose administered, the timing of the 

dose, if applicable). Methodological details included breast milk collection procedures (including 

mode of expression (hand expression, breast pump, or both), collection time relative to drug 

administration, frequency of collection, stage of lactation/postpartum age, sample storage 

procedures, the volume of milk collected, and the number of samples collected per participant). 

Drug analysis techniques include (assay methods and equipment). The data collection form is 

included in Appendix 2.2. 
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Figure 2.1 PRISMA flow diagram depicting the process of article inclusion and exclusion   
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2.5 RESULTS 

 

Summary of studies 

Our search strategy identified a total of 8466 publications, of which 224 were included in 

this systematic review. A summary of the included studies is presented in Table 2.1. 

There is a wide range of publication dates for the studies included in this review, between 

1969 and 2020. Between 2011 to 2020[11-74] consisted of 64 studies, from 2001 to 2010[75-130] 

there were 56 articles were published, 1991 to 2000[131-170] included 40 articles were published, 

1981 to 1990[171-220] included 50 articles, and between 1969 to 1980[221-234] there were 14 articles 

published. 

The included studies were conducted in 38 different countries. The country that 

conducted the largest number of studies was the United States (N= 49), followed by Australia 

(N= 31). Over half (N = 113) of the studies were observational studies, with 73 being cross-

sectional, 25 were prospective cohorts, nine were longitudinal, five were case-control and one 

article was a retrospective cohort in design. Almost half (N=110) of the articles were 

interventional studies (N=110), with six being randomized controlled trials. There was one 

systematic review included.  

 

Population characteristics  

The sample size of participants in the included studies (N=223) ranged from two to 273 

with a mean of 16.2. The participants’ ages also varied from 17 to 44 years,225 with most studies 

including participants in their 20’s and 30’s. Human milk samples were collected across a wide 

range of postpartum ages, from the day of delivery to 26.5 months postpartum.118 Twenty studies 

collected milk samples at different time points over a few weeks or months from participants 

which implied collecting samples at more than one stage of lactation. [38, 42, 43, 51, 53, 54, 62, 65, 67, 77, 78, 

80, 86, 105, 113, 119, 133, 160, 172, 214] 
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Table 2.1 Characteristics of publications sampled for systematic review (N=224) 

Characteristic No. of articles % 

Study methodology   

Observational studies 113 50.45% 

Cross sectional 73 32.59% 

Prospective cohort 25 11.16% 

Longitudinal 9 4.02% 

Case-control 5 2.23% 

Retrospective cohort 1 0.45% 

Interventional studies 110 49.11% 

Randomized controlled trial 6 2.68% 

Systematic Review 1 0.45% 

Year of publication   

2020-2011 64 28.57% 

2010-2001 56 25.00% 

2000-1991 40 17.86% 

1990-1981 50 22.32% 

1980-1969 14 6.25% 

Study Location   

USA 49 21.88% 

Australia 31 13.84% 

Sweden 20 8.93% 

UK 18 8.04% 

Japan 9 4.02% 

France 8 3.57% 

Canada  7 3.13% 

India 7 3.13% 

Germany 6 2.68% 

Finland 5 2.23% 

Italy 5 2.23% 

Denmark 4 1.79% 

Israel 4 1.79% 

Nigeria 4 1.79% 

Turkey 4 1.79% 

Argentina 3 1.34% 

Brazil 3 1.34% 

Egypt 3 1.34% 
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Malawi 3 1.34% 

Papua New Guinea 3 1.34% 

Chile 2 0.89% 

Iran 2 0.89% 

Kenya 2 0.89% 

Norway 2 0.89% 

Tanzania 2 0.89% 

The Netherlands 2 0.89% 

Ugandan  2 0.89% 

Belgium 1 0.45% 

China 1 0.45% 

Czech Republic 1 0.45% 

Gambia 1 0.45% 

Greece 1 0.45% 

Mexico 1 0.45% 

Mozambique 1 0.45% 

New Zealand 1 0.45% 

Poland 1 0.45% 

Switzerland 1 0.45% 

Multi-site*  4 1.79% 

 

*Multi-site includes: Kenya/Uganda(n=1), Nigeria/Uganda (n=1), Sweden/Austria (n=1) and  

USA/Canada/Switzerland/The Netherlands (n=1) 

 

 

 

Summary of medical conditions and illnesses  

Many of the studies in this review included medications that treated chronic and other 

illnesses of the study participants. There were 46 medical conditions/illnesses that were studied 

across all the included articles. Thirty-two studies included healthy participants with no specific 

medical condition or illness. The most common medical condition among the participants was 

depression, studied in 36 articles. Both human immunodeficiency virus (HIV) and postpartum 

pain were the second most common conditions reviewed, cited in 16 articles each. Other 

common conditions included hypertension (N=13), medications used for contraception (N=12), 

epilepsy (N=11) and opioid use disorder (N=9). A list of medical conditions and illnesses of the 

participants in the included studies is included in Appendix 2.3.  
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Summary of medications  

The majority of the studies (N=197) included measured one medication. The remaining 

articles reported the following number of medications: two (N=9), three (N=5), five (N=3), nine 

(N=1), combination medications (N=8), and review articles (N=11) which included 13 

medications. 

There were 186 medication types belonging to 46 different therapeutic categories in this 

review. All the medications included are prescription medications and eight medications are also 

available over the counter (OTC). These include acetaminophen (Tylenol®) (N=1), 

acetylsalicylic acid (Aspirin®) (N=3), cimetidine (N=1), loratadine (N=1), pseudoephedrine 

(N=1), bisacodyl (Dulcolax®) (N=1), sodium picosulfate (Dulcolax Pico Liquid®) (N=1), and 

ibuprofen (N=2).  

The five therapeutic categories most reported include antidepressants (N=58), anti-

retroviral agents (N=43), antibiotics (N=16), non-steroidal anti-inflammatory drugs (NSAIDs) 

(N=14), and opioids (N=14).  

The top 10 most frequently reported medications are shown in Table 2.2. Fluoxetine, 

sertraline, paroxetine, citalopram, and venlafaxine are all antidepressants. Nevirapine, 

lamivudine and tenofovir disoproxil are anti-retroviral agent to treat HIV. Methadone is an 

opioid agonist medication used in opioid maintenance therapy and chloroquine is an antimalarial 

drug. A list of all medications and therapeutic categories is included in Appendix 2.4. 

 

Table 2.2 Top 10 medications reported in the studies with corresponding therapeutic categories  

 

Medication  Therapeutic category No. of studies 

Fluoxetine Antidepressant 11 

Sertraline Antidepressant 8 

Nevirapine Anti-retroviral agent (HIV) 8 

Paroxetine Antidepressant 7 

Lamivudine Anti-retroviral agent (HIV) 7 

Methadone Opioid 6 

Citalopram Antidepressant 5 

Venlafaxine Antidepressant 5 

Chloroquine Antimalarial 5 

Tenofovir Disoproxil Anti-retroviral agent (HIV) 5 
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Stage of lactation  

Human milk samples were collected at various post-partum ages ranging from day of 

delivery to 26.5 months postpartum.118 Type of human milk produced by participants was 

determined by categorizing the postpartum ages reported in the studies into the following 

lactation stages: colostrum (day of delivery to four days postpartum), transitional milk (five days 

to two weeks postpartum) and mature milk (two weeks and onwards), as displayed in Figure 2.2. 

Mature milk exclusively was collected the most among all the articles (N=86) and was also 

collected along with transitional milk and colostrum in 13 and 11 articles respectively. 

Colostrum exclusively was collected in 41 studies; it was also collected along with transitional 

milk in 15 studies. Transitional milk was collected exclusively in 12 studies. Fifteen studies 

included the collection of milk samples at any lactation stage from colostrum to mature milk. Six 

studies included the collection of milk samples from each participant at every lactation stage. 

Twenty-six studies did not report postpartum age or type of milk collected therefore lactation 

stage could not be determined. 

 

Figure 2.2 Distribution of included studies based on lactation stage: colostrum, transitional and 

mature milk (N=224) 
Note: Category colostrum/transitional/mature milk divided into two parts, 15 articles included sample collection 

from participants at any lactation stage from colostrum to mature milk. Six studies included samples from 

participants at each lactation stage.  
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Summary of collection methods  

There was a broad range of human milk collection methods used across all the included 

studies. Direct comparison between specific collection methods across studies is difficult due to 

the variation in collection time, range and number of samples retrieved. Therefore, collection 

methods were divided into five broad categories and those methods that did not fit into any of the 

categories were listed as not specified and articles describing multiple methods were included in 

the category various. Within each category studies using similar methods were further 

subdivided. The number of studies that applied each human milk collection method along with 

sub-categorization is displayed in Appendix 2.5. Four studies applied two different collection 

methods, three articles used the time interval method and collection at a specific time point [58, 

149, 176] and one article used the time interval method and collection at a specific time range.[153] 

 

Figure 2.3 Number of studies applying each human milk collection method (N=224) 
Note: collection method time interval is divided into two parts 114 articles collected human milk during one 

collection cycle, ten studies used the time interval collection method over multiple collection cycles.  

 

 

1. Time intervals were the most used collection method employed by 124 studies; ten 

studies applied time intervals over multiple collection time points. Time interval categories 

included studies where samples were collected at specified time points over a certain number of 

hours. Studies were categorized based on the period of time samples were collected regardless of 

the number of sample collection points within a period. For example, collection of samples over 
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a 24-hour period (0, 2,4,6,8,12,14, 24h). There were 29 different time intervals used to collect 

milk samples, ranging from 3-hour to 227-hour period. The most used time intervals include a 

24-hour period (N=55), followed by a 12-hour period (N=17), an 8-hour period (N=13) and a 48-

hour period (N=10). Eight studies applied two different time intervals and two studies used three 

different time intervals.  

2. Multiple collection days included studies (N=40) that collected multiple human milk 

samples on different days. Studies were subdivided into three groups which include, collection 

over a specified interval (N=27), consecutive days (N=10) and a specific range of days (N=3). 

Specified intervals included studies that collected samples on specified days over a certain period 

of days, weeks, or months. Studies were categorized based on the time-period samples were 

collected regardless of the number of collection days within the period. For example, collection 

of samples over 17 days (1, 2, 3 to 5, 7 to 11, and 14 to 17 days).53 There were 16 different 

intervals used to collect human milk samples these ranged from 4 days to 24 months. One article 

included two different intervals (14 days and 28 days).38 Consecutive days included sample 

collection on back-to-back days, studies included a collection for two, three, four, five, seven and 

nine consecutive days. The specific range of days includes studies that collected samples on 

multiple days within a specified range of days but does not provide detail on which days samples 

were collected.  

3. Collection at a specific time range includes studies (N=29) that collected human milk 

samples at one collection time between a specific range of time. Studies were subdivided into 

ranges in hours (N=19), days (N=7), and months (N=3). One study included also applied the 

time interval collection method (24 hour-period) along with a time range of 8 to 12 hours after 

dose administration.153 

4. Collection at a specific time point includes studies (N=23) that collect human milk 

samples at specified time points, which included samples at specified hours, days, or weeks. 

Fifteen studies collected samples at one-time point, six studies collected samples at two-time 

points and two studies collected at three-time points. Three articles also included a time interval 

collection method along with one specified collection time. [58, 149, 176] 

5. Multiple collection time points in a day include studies (N=6) that collected multiple 

samples in a day but did not specify the time points. Articles included two,170 three to five,28 

six,177 nine,123 and collection at every pre and post feed. [152,171] 
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6. Not specified included studies (N=5) that did not report details on sample collection 

method. These articles did not report on the number of samples collected per participant or time 

points of collection. [31,60,83,104,215] 

7. Various includes the one systematic review which reports several different collection 

methods used in the articles included in the review.49 

 

Human milk collection techniques  

Less than half of the included articles provided details on the volume of milk collected at 

each collection point (N=104) and mode of collection (N=103). A little over half of the studies 

reported on the storage procedures (N=116) which include sample storage temperature before 

analysis. Figure 2.4 displays the sample collection techniques of the included studies in this 

review.  

The volume of human milk samples. One hundred and four studies reported on the amount 

of milk collected at each sampling session. The volume of samples ranged from 1mL to 100mL. 

Common sampling volumes include 5mL (N=15), 10mL (N=17), 15mL (N=11), 20 mL (N=4) 

and nine studies collected full milk expression from either one or both breasts. Studies also 

collected a range of milk samples such as between 10 to 20mL, because there was a large variety 

of ranges included for ease of reporting some ranges were reported as up to x mL which was the 

maximum volume of milk collected in that range. Two additional articles reported on the overall 

daily milk volume collected which is 340 mL18 and 70 to 540 mL.19 

Mode of human milk expression. Mode of milk expression was included in 103 studies 

and reported on the method of human milk expression, including using a breast pump (manual or 

electric), manual expression using their hand or using both methods in each study. A breast 

pump was used in 61 studies, and it was the most used method of expression among the studies 

reported. Manual hand expression was used in 23 studies and both manual and pump were 

employed in 19 studies.  

Human milk storage procedures. Over half (N=116) of the included studies reported on 

the storage procedures used before sample analysis. Details were collected on the temperature 

samples were stored at and were later categorized into the storage location. Among the studies 

that provided detailed deep freezer at -20°C was the most stored at temperature (N=65), followed 

by ultra-low temperature freeze at -80°C (N=30). 
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Figure 2.4 Human milk collection techniques of included studies: 1. volume of milk collected 

per sample (N=104), 2. mode of sample collection (pump, manual expression, both) (N=103), 3. 

milk sample storage location and temperature (N=116) 
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Summary of analytical techniques 
 

There was a broad range of techniques used to analyze medications in human milk, 

displayed in Appendix 2.6. There were 45 different assay methods used, with the most common 

being high-performance liquid chromatography (HPLC), applied in 74 studies, followed by high-

performance liquid chromatography-UV (HPLC-UV), and liquid chromatography with tandem 

mass spectrometry (LC-MS/MS) both being used in 18 studies. Other common methods include 

liquid chromatography-mass spectrometry (LC-MS), used in 13 studies, radioimmunoassay 

(RIA) in 12 studies and gas chromatography (GC), used in 9 studies. Many of the other methods 

include variations to HPLC and LC with additions such as MS, MS/MS, UV, reverse phase (RP), 

ion pair (IP), fluorescence detection (FLD), diode array detector (DAD), electron capture 

detection (ECD), negative chemical ionization mode (NCI) etc. Direct comparison between 

studies is difficult due to the variability in the analysis methods used for each medication. 

.  

Table 2.3 Assay methods used for the top 10 medications of the included studies  

 

Medication  Therapeutic category Assay methods used (N) 

Fluoxetine Antidepressant LC-MS 

RP-HPLC-UV  

GC-ECD 

GC-MS 

LC-MS/MS 

HPLC (2) 

HPLC-UV (2) 

GLC 

GC 

HPLC-MS/MS 

Sertraline Antidepressant HPLC-UV (2) 

HPLC-MS/MS 

HPLC (3) 

LC-MS 

GC 

Nevirapine Anti-retroviral agent (HIV) LC-MS (2) 

EIA (ARK NVP-test) (2) 

HPLC-MS/MS 

LC-MS/MS 

RP-HPLC-UV 
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Paroxetine Antidepressant HPLC-MS/MS 

HPLC-UV (2) 

GC-MS 

HPLC (2) 

LC-MS 

Lamivudine Anti-retroviral agent (HIV) LC-MS/MS (4) 

LC-MS 

RP-HPLC-UV 

Methadone Opioid GC 

GC-EI-MS 

LC-APCI-MS/MS 

HPLC-UV 

HPLC 

GLC 

Citalopram Antidepressant RP-HPLC-FLD 

HPLC 

HPTLC 

LC-MS 

HPLC-MS/MS 

Venlafaxine Antidepressant LC-MS 

HPLC-MS/MS 

HPLC (2) 

HPLC-UV 

Chloroquine Antimalarial HPLC (2) 

ELISA 

TLC-MS 

IP-HPLC-UV 

Tenofovir Disoproxil Anti-retroviral agent (HIV) LC-MS/MS (4) 
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Historical changes in human milk collection methods and analytical techniques 

 

Changes in collection methods and analytical techniques over time were analyzed and 

presented in Figures 2.5 and 2.6 respectively. Time intervals collection methods were the most 

frequently used in all publication year groupings except for the years 1980 to 1969 where 

multiple collection days (N=5) were used more frequently. Time interval collection methods 

accounted for over half of the methods used within the publication years 2020 to 2011 (51.6%), 

2010 to 2001 (57.1%), 2000 to 1991 (52.5%) and 1990 to 1981(68.0%). For the years 1980 to 

1969 multiple collection days were used in 35.7% of studies followed by time intervals and 

collection at a specific time point both with 28.6% and collection at a specific time range with 

7.1%. Multiple collection days were the second most frequently used method followed by 

collection at a specific time range in the included studies within the publication groupings 2020 

to 2011 (18.8%,14.1%), 2010 to 2001 (19.6%,10.7%) and 1990 to 1981(12.0%,10.0%). Multiple 

collection time points in a day were the least used collection method in all publication years. 

 

 
Figure 2.5 Collection methods used in the included studies across years of publication (N=224) 
Note: Four studies applied two different collection methods  
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There was a large number of analytical techniques (45) used in the included studies with 

over half (24) only being used in one study. Therefore, the top 10 most commonly used assay 

methods were compared across publication years and were present in 167 studies. The most 

common assay method HPLC was used in 74 studies and was the most frequently used analytical 

method in the years 2010 to 2001 (N=22), 2000 to 1991(N=18) and 1990 to 1981 (N=25), while 

from 1980 to 1969 it was only used in two studies. From 2020 to 2011 LC-MS/MS was the most 

used technique (N=13) followed by LC-MS (N=8) and HPLC (N=7). HPLC-UV was used the 

most in the years 2010 to 2001 (N=8) followed by 2000 to 1991 (N=4). HPLC-MS/MS was only 

used from 2020 to 2011 (N=6) and 2010 to 2001 (N=1). ELISA was mainly used from 2020 to 

2011 (N=6) and in one study from 1990 to 1981. RIA was the most used method from 1980 to 

1969 (N=5).   

 

 
Figure 2.6 Top 10 analytical techniques presented across years of publication (N=167) 
Note: Five studies used two and one study used three different analytical techniques.  
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2.6 DISCUSSION 

 

The current systematic review is to our knowledge the first evaluation of collection 

methodologies and analytical techniques used in studies about medication levels in human milk. 

This review evaluated a total of 224 articles highlighting the wide range of methodologies used 

for drug analysis in human milk, as well as the variation between studies as it related to factors 

such as stage of lactation, sample collection, and analytical techniques applied to measure drug 

levels in milk. We found an almost equal distribution of observational (N=113) to interventional 

(N=110) study designs. Specifically, a cross-sectional study design was used in over one-third of 

the studies (N=73, 32.6%). We included a study by Waitt et. al: Is infant exposure to 

antiretroviral drugs during breastfeeding quantitatively important? A systematic review and 

meta-analysis of pharmacokinetic studies49, briefly summarizes methods to obtain and process 

human milk samples from antiretroviral drug exposure. Another review conducted by Fríguls et 

al.: A comprehensive review of assay methods to determine drugs in breast milk and the safety 

of breastfeeding when taking drugs,235 reports on the analytical techniques developed to detect 

different drugs in human milk. This review reported on primarily non-medicinal (nicotine, 

caffeine, alcohol and cannabis) and illicit drugs (cocaine, amphetamines, opioids). They also 

included licit opioids (methadone, buprenorphine, codeine, morphine, and tramadol), 

benzodiazepines, antidepressants, and antipsychotic medications. This review however lacks 

detail on participant information, stage of lactation and collection procedures.  

There were 186 different medications belonging to 46 therapeutic categories in the 

included studies. The five therapeutic categories most reported include antidepressants (N=58), 

anti-retroviral agents (N=43), antibiotics (N=16), non-steroidal anti-inflammatory drugs 

(NSAIDs) (N=14), and opioids (N=14). The top 10 reported medications include fluoxetine, 

sertraline, paroxetine, citalopram, and venlafaxine which are all antidepressants. Nevirapine, 

lamivudine and tenofovir disoproxil are anti-retroviral agents to treat HIV. Methadone is an 

opioid agonist medication used in opioid maintenance therapy and chloroquine which is an 

antimalarial drug. This corresponds to the medical conditions/illnesses of the participants 

included in the studies. The most common medical condition among the participants was 

depression (N=36), followed by HIV (N=16) and postpartum pain (N=16). It is important to note 

that there were only eight OTC medications among the included studies. These include 
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acetaminophen (Tylenol), acetylsalicylic acid (Aspirin), cimetidine, loratadine, pseudoephedrine, 

bisacodyl (Dulcolax), sodium picosulfate (Dulcolax Pico Liquid) and ibuprofen (Advil).  

This review provides a comprehensive summary of the methodologies used to analyze 

prescription and over-the-counter medication in human milk across a wide range of publication 

years, study designs, and geographical areas. We also included studies with participants of any 

demographic group and across a large range of post-partum ages, from the day of delivery to 

over two years postpartum. Because of the large range of post-partum ages included across 

studies the stage of lactation is an important aspect to consider when selecting sampling 

methods. Many of the studies did not report on the type of milk that was collected therefore this 

was determined in our analysis based on the postpartum ages that were reported of the included 

participants. The majority of the studies (N=139, 62.1%) collected samples exclusively from one 

stage of lactation. Mature milk was collected in the largest number of studies (N=86, 38.4%), 

followed by colostrum (N=41, 18.3%) and transitional milk (N=12, 5.4%). Almost a fourth 

(N=54, 24.1%) of the articles included participants of various postpartum ages that collected 

samples from more than one lactation stage. Only a small number of studies (N=6, 2.7%) 

collected milk samples from each participant at every lactation stage. Postpartum ages were not 

reported in 26 of the included articles.  

The included studies consisted of a large range of sample collection methods. There were 

variations in collection time, number of samples collected per sampling point, and number of 

samples collected per participant. Therefore, collection methods were divided into broader 

categories, shown in Figure 2.3. Collection of samples at multiple time points within a time 

interval was employed by over half (N=114, 55.4%) of the studies. Overall, the most used 

sampling method was multiple collection time points within a 24-hour period (N=55, 24.6%). 

Researchers in the field consider this as the “‘gold standard’ approach of collecting complete 

breast expressions for a 24-hour period and analyzing a representative (composite) sample”. 236 

Rationale for using this method is that it is thought to be representative of infant milk 

consumption.237Although this is considered the “gold standard” collection method it requires 

considerable demand of the research participants to express milk fully at each collection time 

point, requires an alternative feeding method for the infant and may not be feasible for certain 

demographics. 
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Details on milk collection techniques were limited, less than half the included articles 

provided details on the volume of milk collected at each collection point (N=104) and mode of 

collection (N=103). A little over half the studies (N=116) reported on the temperature of sample 

storage before analysis. There was a large variation in the volume of milk collected from 1 mL to 

100 mL samples. Common sample volumes include full expression, 5, 10, 15 and 20 mL at each 

sampling time point. Details were limited on the time of day of sample collection and if the 

samples were collected pre-or post-feed and breastfeeding status (exclusive, partial, not 

providing human milk). The breast pump was the mode of milk expression utilized the most in 

the reported studies (N=61) compared to manual hand expression (N=23). Both pumps and 

manual expression were used in 19 studies. Milk samples were stored before analysis consisted 

of using a deep freezer at -20°C being the most used (N=65), followed by an ultra-low 

temperature freeze at -80°C (N=30). Details were limited on the handling of samples after 

collection, transportation, sample treatment, duration of storage before analysis and freeze-thaw 

cycles. These factors may impact the integrity of the milk samples and impact the results of drug 

analysis; therefore, studies should report on these details and future studies should assess the 

impact of these factors on the drug composition in milk and provide parameters in collection 

protocols.238,239,240  

Universal and standardized collection protocols currently do not exist for human milk 

sampling. The review conducted by Leghi et al.: A Systematic Review of Collection and 

Analysis of Human Milk for Macronutrient Composition,241 reports on collection methods and 

analytical techniques used for macronutrient composition in human milk. Although this review 

investigates a macronutrient composition in human milk, it provides an insightful synthesis of 

human milk collection procedures and recommendations. The study recommendations include 

using the same sampling procedures for all participants in a study, standardizing factors such as 

collection time of day, collection mode, collection breast and time since last feed or expression. 

These recommendations ring true to the findings from our review. Additionally, studies should 

aim to collect milk samples at the same after medication administration for all participants. It 

would also be beneficial to collect samples from participants that have taken the medication for 

the same length of time, dose and frequency and are maintained at a steady-state. Due to the 

large variation in sampling protocols across all studies and the large number of medications 

included, further investigation is warranted to compare different collection protocols with 
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specific medications or medication classes to determine the most practical and feasible method 

that can also provide a representative sampling of infant consumption.  

There was a broad range of analytical techniques used to determine medications in 

human milk. There were 45 different assay methods used, with the most common being high-

performance liquid chromatography (HPLC) used in almost a third of the studies (N=74, 33.0%). 

Followed by high-performance liquid chromatography-UV (HPLC-UV) and liquid 

chromatography with tandem mass spectrometry (LC-MS-MS) both being used in 18 studies. 

Many of the assay methods included variations to HPLC and LC. It was not possible to directly 

compare analysis methods used across all studies due to the great number of medications 

included and the differences in properties between medication classes. The assay methods used 

for the top 10 most reported medications are included in Table 2.3. Tenofovir disoproxil was the 

only medication that used the same assay method (LC-MS/MS) between studies. The other 

medications used between three (Lamivudine) to ten (Fluoxetine) different assay methods 

between studies. The variation between studies in the assay methods that are used to quantify 

medication levels in milk makes it a challenge to interpret results and compare results. There is 

also a lack of detail on how samples are handled during analysis, the amount of breastmilk used 

for analysis, the number of samples analyzed and if methods were validated for human milk. 

Future studies along with standardized sample collection procedures should aim to use 

standardized analytical methods. Analytical techniques should use human milk standards when 

possible and methods should be validated for human milk. Future studies can aim to develop 

standardized assay methods by comparing the previously used assay methods for each 

medication to determine the most reliable technique to quantify the medication in milk samples. 

Historical trends in human milk collection methods revealed that time-interval collection 

methods were the most frequently used and accounted for over half of the methods used within 

all publication year groupings excluding 1980 to 1969. While for the years 1980 to 1969 multiple 

collection days were the most used collection method followed by time intervals. This finding 

was not surprising because the “gold standard” approach for sample collection is the use of 

multiple collection time points within a 24-hour period. There was not much variation in the use 

of the other collection methods over time. Across all publication years, multiple collection time 

points in a day were the least used.  
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Over half (24 out of 45) of the assay methods used were present in only one study 

therefore comparison was limited to the top 10 most commonly used techniques included in 167 

studies. The changes in analytical techniques over time are interesting to note. The most used 

assay method HPLC was used in 74 studies and was the most frequently used method between 

the years 2010 to 1981 accounting for 65 studies and was used less frequently in earlier and more 

recent years 1980 to 1969 it was only used in two studies and between 2020 to 2011 it was used 

in seven studies. LC-MS/MS was only used in recent years between 2020 to 2001 and was the 

most frequently used method from 2020 to 2011 (N=13). Similarly, LC-MS was also only used 

between 2020 to 2001 (N=13). HPLC-UV was used the most in the years 2010 to 2001 (N=8) 

and less frequently either three or four times in the other publication years. RIA was the most 

used method from 1980 to 1969 (N=5) and was used less frequently over time up till 2010. 

Techniques such as ELISA and HPLC-MS/MS were mainly used in more recent years. ELISA 

was used in six studies from 2020 to 2011 and in only one study from 1990 to 1981. Similarity 

HPLC-MS/MS was only used between 2020 to 2001, with the majority of studies in 2020 to 

2011 (N=6) and one study between 2010 to 2001. The trends show a shift towards using assay 

methods such as LC-MS/MS, LC-MS, HPLC-MS/MS and ELISA in recent years and a decrease 

in using methods such as RIA. 

Although a comprehensive search protocol was developed and reviewed some articles 

may have not been captured during our search. This may be due to the databases chosen to be 

included, search terms used and only including articles in the English language. We also did not 

extract data from case reports in this review or search grey literature therefore unpublished 

studies were not identified. Due to feasibility, we did not collect data on infant outcomes such as 

infant gestational age, blood sample collection, drug levels in infant blood and any reported 

adverse events. The primary strength of this review is comprehensive details on sample 

collection procedures and analytical methods used for 186 medications. Findings from this 

systematic review can help identify medications of interest and be used to inform the 

development and validation of analytical techniques to quantify the levels of medication excreted 

in human milk. 
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2.6 CONCLUSION 

 

The current systematic review evaluated 224 studies on methodological processes used in 

medication quantification in human milk. We were able to identify the most studied medications 

and therapeutic categories and highlight the different sampling procedures and analytical assays 

used. This study provides guidance for future studies to prioritize medications of interest and 

directly compare the different collection procedures and assay methods used to validate and 

standardized practices. Our review further supports the need for standardized protocols and 

recommendations for best practices in human milk research. 
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Appendix 2.1 Systematic review protocol and search terms  
 

Objectives: We aim to better understand the collection methods of breastmilk. As well as the analytical 

techniques used to study drugs in breastmilk.  

 

Methods: Literature Review  

The specific purpose of this systematic review will be to examine the literature on:  

1. collection methods and analytical techniques used to study drugs in breastmilk 

2. historical changes in breastmilk collection and drug analysis procedures over time 

3. gaps in the existing literature to aid in determining where further research is needed 

 

Search Strategy 

An experienced health sciences librarian will create a peer-reviewed comprehensive search 

strategy using a combination of subject terms and keywords. The search will be conducted in Medline 

(OVID, Embase (OVID), PsycINFO (OVID), International Pharmaceutical Abstracts (Ovid), and the 

Cochrane Library Databases (Wiley), Global Health (Ovid), and Scopus and focus on studies of any 

design that examined drugs which includes prescription, non-prescription and non-medicinal used in 

lactating mothers. There will be no date restrictions or article type restrictions. Articles will be restricted 

to English and human only. 

Study Selection and Data Extraction 

To meet the aims of this systematic review, article selection for inclusion in this study will be 

comprehensive and involve an iterative process. All articles that evaluate medication use in lactating 

mothers will be included, irrespective of study design, type or year of publication. Non-human articles 

will be excluded.  There will be no restriction on the country and geographic location. 

There will be a two-step process for study selection. First, two research assistants, under the 

guidance of an expert methodologist, will independently screen the titles and abstracts of search results to 

determine if they meet the broad eligibility criteria. The screening process will be completed on Rayyan. 

Full-text reports of all eligible citations will be retrieved for formal review. Second, two reviewers will 

independently assess each full-text report using a standardized form outlining the pre-determined 

inclusion and exclusion criteria. One researcher (principal investigator) will review any disagreements 

that could not be resolved by discussion by the two independent researchers.  

To ensure the appropriateness of the inclusion and exclusion criteria, the initial stage will involve 

two research assistants to independently review a random selection of 25 eligible full-text articles. Once 

all relevant literature has been identified, two researchers will independently apply the inclusion and 

exclusion criteria for each article identified as described above. Authors of applicable articles and 

conference proceedings will be contacted if more information is required. 

We will use Endnote X9TM to manage citations. The reference ID number, first author, year of 

publication, location of study, article type/study design, objectives, outcomes measured, population, 

sample size, interventions, results, other general information or comments about the article, and grading 

of scientific strength of evidence (if presented in systematic reviews) will be extracted using standardized 

and piloted forms. The research team will do a final review and chart of all included articles. Collected 

data will be quantified and reported in graphs and tables using Microsoft® Excel. 
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Sample Search Terms 

 

“Population” Terms of Interest: 

▪ Lactating mothers  

▪ Breastfeeding mothers  

▪ Nursing human mothers 

▪ Postpartum/Perinatal  

▪ Types of Drugs: prescription, over the counter, non-medicinal (cannabis, alcohol, tobacco)  

 

“Intervention” Terms: 

▪ Collection methods: method of expression, type of pump, the timing of collection relative to drug 

intake, setting (home/clinic/other), duration of pumping, the volume of breastmilk collected, 

number/frequency of samples collected, storage procedures 

▪ Drug Analysis Techniques: equipment used (HPLC, LC-MS etc), the timing of analysis relative to the 

collection of samples, number of samples analyzed, validation methods used  

 

Main Outcome(s): 

▪ Historical changes in collection and drug analysis methods throughout time 

▪ Summary of development and validation strategies for collecting and analyzing drugs in breastmilk  

▪ Rationale (advantages/disadvantages) of different collection and drug analysis methods that are used. 

 

Inclusion/Exclusion Criteria: 

 

Include if: 

1. Evaluation of the most common drugs (prescription, non-prescription and non-medicinal) used during 

breastfeeding  

2. The collection methods used for breastmilk  

3. The analytical methods to analyze drugs in breastmilk  

4. Collection for the purpose of drug analysis  

 

Exclude if: 

1. Non-Human: anything done on animals or in vitro 

2. Vitamins/minerals or supplements or natural health products or food products 

3. Experimental or illicit drugs 

4. Languages other than English  
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Appendix 2.2 Data collection form 

 

Study Information Description as stated in report/paper 

Title: Title of paper/abstract / report that data are 

extracted from 
 

Study ID  

Journal  

Lead author contact details  

Country in which the study conducted 

• United States 

• UK 

• Canada 

• Australia 

• Other 

Year of Publication  

Study funding sources  

Possible conflicts of interest for study authors  

 

 

Characteristics of included studies Description as stated in report/paper 

Aim of study  

Study design 

 

• Randomised controlled trial 

• Systematic review 

• Observational study 

o Longitudinal 

o Cross-sectional 

Study duration  

 

 

Participants Data Description as stated in report/paper 

Samples size  

Post-partum ages/ lactation stage   

Age of mother  

Recruitment details  

Inclusion/Exclusion   

Illness/medical condition of participant  
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Outcomes 

 

Medication information Description as stated in report/paper 

Number of medications studies in article  

Name of medication  

Therapeutic category  

Medication type 
• Prescription 

• Over the counter 

• Non-medicinal  

Method of administration  

Dosage range   

Dosage frequency  

Length of time taking medication   

Setting of drug administration  

Collection procedures  

Number of participants milk samples collected   

Mode of collection 

• Manual 

• Pump 

• Both 

Volume collected per sample  

Collection time points   

Number of samples collected per participant  

Total samples collected (if stated)  

Sample storage procedures  
• Temperature samples stored 

• Analyzed immediately 

Other material collected 

• Blood (serum, plasma) 

• Urine 

• Other 

Infant blood collected 
• Yes 

• No 

Analytical procedures  

Techniques  

Equipment  

Number of samples analyzed  

Volume of milk used for analysis per sample  

Validation method used   
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Appendix 2.3 Medical conditions/illness of participants of included studies (N=224) 

 

Medical condition/illness No. Articles % 

Depression 36 16.1% 

No specific medical conditions (healthy participants) 32 14.3% 

HIV 16 7.1% 

Postpartum pain relief (Delivery, Caesarean section, Episiotomy) 16 7.1% 

Hypertension 13 5.8% 

Contraceptive 12 5.4% 

Epilepsy 11 4.9% 

Opioid use disorder 9 4.0% 

Operations (Dental treatment, Caesarean section, General) 7 3.1% 

Malaria 6 2.7% 

Psychiatric conditions (Bipolar depression, Manic disorder, 

Schizo-affective disorder, Schizophrenia, Mood disorders) 6 2.7% 

Asthma 4 1.8% 

Diabetes 4 1.8% 

Inflammatory Bowel Disease 4 1.8% 

Multiple Sclerosis  4 1.8% 

Various conditions  4 1.8% 

Chagas disease 3 1.3% 

Anaerobic infection prophylaxis 2 0.9% 

Chronic Inflammatory Diseases: Rheumatoid arthritis, Crohn's, 

Psoriatic arthritis, Axial spondylarthritis/ ankylosing spondylitis) 2 0.9% 

Incomplete postpartum uterine involution 2 0.9% 

Organ transplant 2 0.9% 

Perioperative prophylaxis 2 0.9% 

Postpartum infections 2 0.9% 

Tubal ligation 2 0.9% 
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Allergies (pollen allergy/allergic rhinitis) 1 0.4% 

Anxiety 1 0.4% 

Cardiovascular disease 1 0.4% 

Caesarean section sepsis prevention 1 0.4% 

Connective tissue diseases 1 0.4% 

Gynecologic and obstetric infections 1 0.4% 

Leprosy 1 0.4% 

Lymphatic filariasis  1 0.4% 

Mastitis 1 0.4% 

Medical abortion 1 0.4% 

Migraine 1 0.4% 

Narcolepsy/Cataplexy 1 0.4% 

Postpartum endometritis 1 0.4% 

Postpartum haemorrhage (Uterotonic agent) 1 0.4% 

Premature rupture / prolonged delivery 1 0.4% 

Respiratory tract infection 1 0.4% 

Retinal vascular disease 1 0.4% 

Sedative for labour 1 0.4% 

Sickle cell anemia 1 0.4% 

Thromboprophylaxis 1 0.4% 

Toxaemia 1 0.4% 

Trichomoniasis 1 0.4% 

Tuberculosis 1 0.4% 

 

 

  



 69 

Appendix 2.4 Medications and therapeutic categories of included studies (N=224) 

 

Number of medications included in an article 

 

No. of medications  No. of articles % 

1 Medication 197 87.9% 

2 Medications 9 4.0% 

3 Medications 5 2.2% 

5 Medications 3 1.3% 

9 Medications 1 0.4% 

Combination medication 8 3.6% 

Review article (13 medications) 1 0.4% 

 

 

Therapeutic categories (N=46) of included studies  

 

Therapeutic categories No. of articles  % 

Antidepressant 58 25.9% 

Anti-retroviral agent (HIV) 43 19.2% 

Antibiotic 16 7.1% 

NSAID 14 6.3% 

Opioid 14 6.3% 

Anticonvulsant 12 5.4% 

Contraceptive 11 4.9% 

Antimalarial 9 4.0% 

Antipsychotic 9 4.0% 

Beta Adrenergic Blocker 8 3.6% 

Analgesic 7 3.1% 

Antiparasitic (Anthelmintic) 7 3.1% 

Biologics/monoclonal antibody 6 2.7% 

Sedative-Hypnotic 6 2.7% 

Anesthetic (Local) 6 2.7% 

Antidiabetic 5 2.2% 

Corticosteroid 5 2.2% 

Calcium-channel blockers 5 2.2% 

Anti-Inflammatory 5 2.2% 

Antihistamine 4 1.8% 

Anticoagulant 4 1.8% 

Immune Suppressant 3 1.3% 

Antiasthma 3 1.3% 

Antihypertensive 3 1.3% 
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Benzodiazepine (Antianxiety) 3 1.3% 

Anesthetic (General) 3 1.3% 

Laxative 2 0.9% 

Vasoconstrictor 2 0.9% 

ACE inhibitor 2 0.9% 

Antimigraine 1 0.4% 

Antiarrhythmic 1 0.4% 

Immune Modulator 1 0.4% 

Prostaglandin 1 0.4% 

Beta Blocker (Non-selective) 1 0.4% 

Decongestant 1 0.4% 

Antihemorrhagic 1 0.4% 

Leprostatic 1 0.4% 

Hemorheologic 1 0.4% 

Antiprogesterone 1 0.4% 

Diuretic 1 0.4% 

Antineoplastic (Antimetabolite) 1 0.4% 

Antitussive 1 0.4% 

Progestin 1 0.4% 

Diagnostic Agent 1 0.4% 

Antitubercular 1 0.4% 

Antithyroid Agent 1 0.4% 

 

 

Over the counter medication (N= 8) of included studies 

 

Over the counter medications (OCT) Therapeutic category No. of articles  

Acetaminophen (Tylenol) Analgesic 1 

Acetylsalicylic Acid (Aspirin) Anti-Inflammatory 3 

Cimetidine Antihistamine 1 

Loratadine Antihistamine 1 

Pseudoephedrine Decongestant 1 

Bisacodyl (Dulcolax) Laxative 1 

Sodium picosulfate (Dulcolax Pico Liquid) Laxative 1 

Ibuprofen (Advil) NSAID 2 
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Medications (N=186) of included studies  

 

Medication name No. of articles (N) %  

Fluoxetine 11 4.9% 

Sertraline 8 3.6% 

Nevirapine 8 3.6% 

Paroxetine 7 3.1% 

Lamivudine 7 3.1% 

Methadone 6 2.7% 

Citalopram 5 2.2% 

Venlafaxine 5 2.2% 

Chloroquine 5 2.2% 

Tenofovir Disoproxil 5 2.2% 

Norfluoxetine 4 1.8% 

Zidovudine 4 1.8% 

Stavudine 4 1.8% 

Acetylsalicylic Acid (Aspirin) 3 1.3% 

Dothiepin 3 1.3% 

Buprenorphine 3 1.3% 

Benznidazole 3 1.3% 

Efavirenz 3 1.3% 

Levonorgestrel 3 1.3% 

Methylprednisolone 2 0.9% 

Amlodipine 2 0.9% 

Flurbiprofen 2 0.9% 

Emtricitabine 2 0.9% 

Fluvoxamine 2 0.9% 

Moclobemide 2 0.9% 

Haloperidol 2 0.9% 

Ibuprofen 2 0.9% 

Ritonavir 2 0.9% 

Tramadol 2 0.9% 

Escitalopram 2 0.9% 

Carbamazepin 2 0.9% 

Metronidazole 2 0.9% 

Levetiracetam 2 0.9% 



 72 

Cefoxitin 2 0.9% 

Nifedipine 2 0.9% 

Lidocaine 2 0.9% 

Olanzapine 2 0.9% 

Dexmedetomidine 2 0.9% 

Propofol 2 0.9% 

Mesalamine 2 0.9% 

Azithromycin 2 0.9% 

Metformin 2 0.9% 

Tacrolimus 2 0.9% 

Centchroman 2 0.9% 

Methylergometrine 2 0.9% 

Lamotrigine 2 0.9% 

Lopinavir 2 0.9% 

Certolizumab Pegol 1 0.4% 

Morphine 1 0.4% 

Acetaminophen (Tylenol) 1 0.4% 

Bevacizumab 1 0.4% 

Noscapine 1 0.4% 

Albendazole 1 0.4% 

Sotalol 1 0.4% 

Ethamsylate 1 0.4% 

Dabigatran Etexilate 1 0.4% 

Ethinyl Estradiol 1 0.4% 

Phenoxymethylpenicillin 1 0.4% 

Ethosuximide 1 0.4% 

Reboxetine 1 0.4% 

Etravirine 1 0.4% 

Terbutaline 1 0.4% 

Fentanyl 1 0.4% 

Natalizumab 1 0.4% 

Flecainide 1 0.4% 

Norethindrone Acetate (Net-A) 1 0.4% 

Fleroxacin 1 0.4% 

Pentoxifylline 1 0.4% 

Flufenamic Acid 1 0.4% 
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Piperaquine 1 0.4% 

Bupropion 1 0.4% 

Pseudoephedrine 1 0.4% 

Atazanavir 1 0.4% 

Cefmenoxime 1 0.4% 

Suprofen 1 0.4% 

Gabapentin 1 0.4% 

Tiapamil 1 0.4% 

Gadopentetate Dimeglumine 1 0.4% 

Vedolizumab 1 0.4% 

Garenoxacin 1 0.4% 

Nelfinavir 1 0.4% 

Gentamicin 1 0.4% 

Nifurtimox 1 0.4% 

Glipizide 1 0.4% 

Dapsone 1 0.4% 

Glyburide 1 0.4% 

Parecoxib 1 0.4% 

Cefonicid 1 0.4% 

Perindopril Erbumine 1 0.4% 

Hydralazine 1 0.4% 

Pinazepam 1 0.4% 

Hydromorphone 1 0.4% 

Prednisolone 1 0.4% 

Hydroxychloroquine 1 0.4% 

Propranolol 1 0.4% 

Hydroxyurea 1 0.4% 

Quazepam 1 0.4% 

Atenolol 1 0.4% 

Rituximab 1 0.4% 

Imipramine 1 0.4% 

Sodium Oxybate 1 0.4% 

Indinavir 1 0.4% 

Sulbactam 1 0.4% 

Indomethacin 1 0.4% 

Duloxetine 1 0.4% 
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Infliximab 1 0.4% 

Theophylline 1 0.4% 

Insulin 1 0.4% 

Tocilizumab 1 0.4% 

Isoniazid 1 0.4% 

Valacyclovir 1 0.4% 

Ivermectin 1 0.4% 

Ximelagatran 1 0.4% 

Ketoprofen 1 0.4% 

Nefopam 1 0.4% 

Ketorolac 1 0.4% 

Nestoron (Progestin ST-1435) 1 0.4% 

Cefprozil 1 0.4% 

Dalteparin 1 0.4% 

Celecoxib 1 0.4% 

Nitrofurantoin 1 0.4% 

Azapropazone 1 0.4% 

Norethisterone 1 0.4% 

Levobupivacaine 1 0.4% 

Norgestrel 1 0.4% 

Azathioprine 1 0.4% 

Desmethylsertraline 1 0.4% 

Alpha Methyldopa 1 0.4% 

Desvenlafaxine 1 0.4% 

Lithium 1 0.4% 

Perindopril Arginine 1 0.4% 

Chlorpromazine 1 0.4% 

Phenacetin 1 0.4% 

Zolpidem 1 0.4% 

Phenytoin 1 0.4% 

Zuclopenthixol 1 0.4% 

Pindolol 1 0.4% 

Meperidine 1 0.4% 

Pre-Gabalin 1 0.4% 

Mepindolol 1 0.4% 

Prednisone 1 0.4% 
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Chlorthalidone 1 0.4% 

Propoxyphene 1 0.4% 

Cimetidine 1 0.4% 

Propranolol Glucuronide 1 0.4% 

Amitriptyline 1 0.4% 

Pyrimethamine 1 0.4% 

Methimazole 1 0.4% 

Quetiapine 1 0.4% 

Methohexital 1 0.4% 

Diazepam 1 0.4% 

Methyldopa 1 0.4% 

Ropivacaine 1 0.4% 

Clindamycin 1 0.4% 

Dipyrone 1 0.4% 

Clofazimine 1 0.4% 

Sodium picosulfate (Dulcolax Pico Liquid) 1 0.4% 

Metoprolol 1 0.4% 

Bisacodyl (Dulcolax) 1 0.4% 

Clomipramine 1 0.4% 

Sumatriptan 1 0.4% 

Midazolam 1 0.4% 

Doxepin 1 0.4% 

Mifepristone 1 0.4% 

Tenoxicam 1 0.4% 

Misoprostol 1 0.4% 

Terfenadine 1 0.4% 

Clorazepate 1 0.4% 

Thiopentone 1 0.4% 

Montelukast 1 0.4% 

Tinidazole 1 0.4% 

Codeine 1 0.4% 

Budesonide 1 0.4% 

Moxidectin 1 0.4% 

Trifluoperazine 1 0.4% 

Nadolol 1 0.4% 

Valproic Acid 1 0.4% 
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Nalbuphine 1 0.4% 

Bupivacaine 1 0.4% 

Nandrolone 1 0.4% 

Epinastine 1 0.4% 

Naphthoxylactic Acid 1 0.4% 

Zonisamide 1 0.4% 

Loratidine 1 0.4% 

Abacavir 1 0.4% 

Megestrol Acetate 1 0.4% 
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Appendix 2.5 Human milk collection method categories and subcategories of included studies (N=224) 

 

Collection method categories No. of studies (N) % 

Time interval  124 55.36% 

24-hour interval 55 24.55% 

12-hour interval 17 7.59% 

8-hour interval 13 5.80% 

48-hour interval 10 4.46% 

6-hour interval 5 2.23% 

72-hour interval 4 1.79% 

4-hour interval 3 1.34% 

10-hour interval 3 1.34% 

120-hour interval 3 1.34% 

5-hour interval 2 0.89% 

16-hour interval 2 0.89% 

36-hour interval 2 0.89% 

3-hour interval 1 0.45% 

7-hour interval 1 0.45% 

9-hour interval 1 0.45% 

14-hour interval 1 0.45% 

18-hour interval 1 0.45% 

20-hour interval 1 0.45% 

23-hour interval 1 0.45% 

25-hour interval 1 0.45% 

30-hour interval 1 0.45% 

34-hour interval 1 0.45% 

40-hour interval 1 0.45% 

46-hour interval 1 0.45% 

126-hour interval 1 0.45% 

160-hour interval 1 0.45% 

217-hour interval 1 0.45% 

219-hour interval 1 0.45% 

227-hour interval 1 0.45% 

Multiple collection days  40 17.86% 

Specified interval  27 12.05% 

4 days  1 0.45% 

5 days 3 1.34% 

7 days 1 0.45% 

14 days 1 0.45% 
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17 days 1 0.45% 

20 days 1 0.45% 

21 days 2 0.89% 

22 days 1 0.45% 

28 days 6 2.68% 

30 days 1 0.45% 

6 weeks 2 0.89% 

12 weeks 1 0.45% 

14 weeks 1 0.45% 

6 months 3 1.34% 

12 months 1 0.45% 

24 months 2 0.89% 

Consecutive days  10 4.46% 

2 days 1 0.45% 

3 days  2 0.89% 

4 days  3 1.34% 

5 days 1 0.45% 

7 days 2 0.89% 

9 days 1 0.45% 

Specified range  3 1.34% 

Collection at specific time range 29 12.95% 

Hours 19 8.48% 

Days 7 3.13% 

Months  3 1.34% 

Collection at specific time point 23 10.27% 

1 time point 15 6.70% 

2 time points 6 2.68% 

3 time points 2 0.89% 

Multiple collection time points in a day 6 2.68% 

2 time points 1 0.45% 

3 to 5 time points 1 0.45% 

6 time points 1 0.45% 

9 time points 1 0.45% 

Per and post samples at every feed 2 0.89% 

Not specified 5 2.23% 

Various 1 0.45% 
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Appendix 2.6 Analytical techniques used to measure medications in human milk (N=224) 

 

Analytical Techniques No. articles % 

HPLC 74 33.04% 

HPLC-UV 18 8.04% 

LC-MS/MS 18 8.04% 

LC-MS 13 5.80% 

RIA 12 5.36% 

GC 9 4.02% 

GLC 8 3.57% 

HPLC-MS/MS 7 3.13% 

GC-MS 7 3.13% 

ELISA 7 3.13% 

HPLC-FLD 6 2.68% 

RP-HPLC 4 1.79% 

RP-HPLC-UV  4 1.79% 

EIA 4 1.79% 

UHPLC-MS/MS 3 1.34% 

UPLC-MS/MS 3 1.34% 

Disk diffusion method 3 1.34% 

Fluorometric method 3 1.34% 

LC 2 0.89% 

LC-APCI-MS/MS 2 0.89% 

HPTLC 2 0.89% 

HPLC-ECD 1 0.45% 

HPLC-MS 1 0.45% 

HPLC-UV-DAD 1 0.45% 

RP-HPLC-FLD 1 0.45% 

RP-HPLC-MS/MS 1 0.45% 

IP-HPLC-UV 1 0.45% 

IP-RP-HPLC 1 0.45% 

IEX-HPLC-EC  1 0.45% 

LC/ESI-MS/MS  1 0.45% 

GC-ECD 1 0.45% 

GC-EI-MS 1 0.45% 

GC-MS/MS 1 0.45% 

GC/NICI-MS 1 0.45% 

GLC-ECD 1 0.45% 

TLC-MS 1 0.45% 

Agar dilution method 1 0.45% 

ECLIA 1 0.45% 

FACS 1 0.45% 

FPIA 1 0.45% 

Clotting time assay 1 0.45% 

Trichloroacetic acid method 1 0.45% 

ICP-AES 1 0.45% 

ISE 1 0.45% 

CMIA 1 0.45% 
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STUDY 2 INTRODUCTION  

 

This study includes the following chapters:  

 

*Chapter 3: Parent and healthcare providers preference factors, decision making and knowledge 

on medication use during lactation: scoping review  

Chapter 4: Parent engagement interviews 

*Chapter 5: Parent and healthcare providers preference factors, decision making and knowledge 

on medication use during lactation: a Canada-wide survey study  

* Chapters 3 and 5 are intended for publication in a peer-reviewed scientific journal 

 

 

Scoping review (chapter 3) was conducted to understand the current literature on parent and 

health care providers’ preferences factors and decision making around medication use during 

lactation. Parent engagement interview (chapter 4) was conducted to further understand 

preferences and views of parent with lived experiences around medication use during human 

milk feeding. A preliminary survey was pilot tested by the parents for feedback. Both the 

scoping review and parent interviews helped inform the design and direction of the parent and 

healthcare provider surveys (chapter 5). 
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CHAPTER 3. PARENT AND HEALTHCARE PROVIDERS PREFERENCE FACTORS, 

DECISION-MAKING AND KNOWLEDGE ON MEDICATION USE DURING LACTATION: 

SCOPING REVIEW 

3.1 ABSTRACT 

 

Background: Decisions around medication use during infant feeding is often a challenge for 

parents due to limited evidence-based information. 

Aim: The scoping review aims to determine the extent, nature, and range of methods for 

measuring values and preferences towards medication use and to identify factors that may be 

important to consider in the decision to take medication during infant feeding. 

Methods: A scoping review was conducted to examine parents’ and healthcare providers’ 

preferences and values around medication use during lactation. The study included only English-

language studies and searched the following databases: Medline (OVID, Embase (OVID), 

PsycINFO (OVID), International Pharmaceutical Abstracts (Ovid), and the Cochrane Library 

Databases (Wiley), Global Health (Ovid), Scopus and Cumulative Index to Nursing and Allied 

Health Literature (CINAHL). 

Results: Forty-six articles were included. Quantitative studies which include 

questionnaires/surveys (n=19) were the most used methods followed by quantitative studies 

which include interviews (n=9). Three primary themes (preference factors, decision making, and 

knowledge) were categorized from an initial twelve sub-themes that were identified. The most 

frequently presented theme included statements on factors influencing decisions making (35 

statements) on medication use during lactation. 

Conclusion: Future studies should examine the decision-making processes of parents and 

healthcare providers regarding medication use during infant feeding. The focus should also 

include evaluating the shared decision-making process between parents and healthcare providers 

and what factors would help facilitate a better parent-provider relationship.  
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3.2 INTRODUCTION  

Many people require the use of medications during lactation to treat acute or chronic health 

conditions. Sixty-four percent of women who are pregnant received at least one prescription 

medication based on administrative data from Manitoba and British Columbia.1,2 Roughly the 

same proportion at 63% receive a prescription medication in the first three months postpartum.2 

Medication use has been identified as an important barrier to continued breastfeeding, due to 

concerns of drug exposure risks to the infant through milk.3 Most drugs transfer into milk in 

small amounts.4 As pregnant and breastfeeding people have historically been excluded from 

research and drug development, there is a paucity of information about the overall safety and 

appropriateness of medication use in these populations. Therefore, parents requiring medications 

and their healthcare providers may be ill-informed about the risks of nursing while taking 

medications 

Mothers may take an absolute risk avoidance approach due to understudied medications and 

stop breastfeeding or discontinue taking necessary medications to avoid possible (unknown) 

adverse effects on their child. It is important to know the risks (including the risks of not 

breastfeeding) and benefits for both mother and child when advising on medication decisions 

during breastfeeding, while also considering the preferences and experiences of the mother 

before, during and after pregnancy.  

Shared decision-making involves patients and their clinicians sharing the best available 

evidence when faced with the task of making health decisions.5 Patients are encouraged and 

supported to consider different options and to weigh the benefit and risks of the choices. Shared 

decision-making allows patients to be involved and better informed about their healthcare 

decisions and to relay their preferences to the clinicians. Shared decision-making is essential for 

good patient-centred care and has benefits for patients such as increased confidence in their 

decisions, active involvement, and improved knowledge.6  

For individuals making decisions around medication use while breastfeeding is often a 

challenge due to limited evidence-based information. To facilitate shared decision-making, it is 

important to understand both the parent and healthcare providers' experiences, preferences, 

values, concerns, and knowledge around medication use during breastfeeding.  

This scoping review was conducted to understand mothers’ as well as health care 

professionals' preference factors that contribute to the decision to take or not to take medication 
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during breastfeeding. The existing literature on parent values and preferences is limited but 

important to ensure future research will study parent important outcomes and shed light on 

factors that contribute to the decision to take medication during breastfeeding. 

3.3 OBJECTIVES 

This scoping review aimed to determine the extent, nature, and range of methods for 

measuring values and preferences towards medication use and to identify factors that may be 

important to consider in the decision to take medication during breastfeeding.  

 

Specific objectives include: 

1. To understand parents’ experiences, preferences, opinions, and concerns around medication 

use during breastfeeding 

2. To understand healthcare professionals’ views on mothers’ decisional needs and preference 

factors regarding medication use during breastfeeding. 

3. To identify gaps in the existing literature to aid in determining where further research is 

needed and what future resources are needed to help guide decision making for both parents 

and healthcare providers 

3.4 METHODS 

This scoping review was guided by the methodological framework proposed by Arskey and 

O’Malley.7  

 

Search strategy  

A comprehensive search strategy was developed by UY and CL (Appendix 3.1). The 

following databases were searched using a combination of subject terms and keywords: Medline 

(OVID, Embase (OVID), PsycINFO (OVID), International Pharmaceutical Abstracts (Ovid), and 

the Cochrane Library Databases (Wiley), Global Health (Ovid), Scopus and Cumulative Index to 

Nursing and Allied Health Literature (CINAHL). Articles from inception to January 2021 that 

evaluate views of parents and/or health care providers about medication use while breastfeeding 

were included. Only articles there were in the English language were included. There was no 

restriction to study design, study type, country, and geographic location. Studies assessing views 
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on alcohol, illicit drugs, recreational drugs, tobacco, vitamins, minerals, experimental drugs were 

excluded. Non-human articles were excluded. 

The searching process was conducted over the dates of 12/10/2020 to 12/21/2020. All 

final search results were imported into Endnote and deduplicated by UY. The deduplicated 

results were exported into Rayyan (a web tool used to conduct article screening), blinded by a 

librarian. Study selection involved a two-step process. First, title and abstract screening were 

independently screened by two investigators (UY and EF) to determine if they met the broad 

eligibility criteria. The investigators (UY and EF) discussed any discrepancies after initial 

screening and articles where an agreement that could not be made was resolved by a third 

investigator (CL).  

Full-text reports of all eligible citations were retrieved and imported into a blinded 

Rayyan for formal review. Second, each full-text article was independently assessed by one 

investigator (UY) using a standardized form outlining pre-determined inclusion and exclusion 

criteria 

Data extraction was completed by one investigator (UY). The data charting form was 

developed using Covidence which captured study information, such as article title, author, year 

of publication, study setting, study design, the aim of the study, data collection methods, 

population characteristics and results. 

The textual data that was extracted from the articles were then coded and evaluated using 

thematic analysis. Coding of the extracted data was performed using Dedoose software. Initial 

review of the coded data presented 12 themes which were later assigned to three broader themes 

(preference factors, decision making and knowledge). Descriptive statistics were used to describe 

the characteristics of publications included in the scoping review. 
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Figure 3.1 PRISMA flow diagram depicting articles included and excluded for thematic analysis 

in the scoping review 
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3.5 RESULTS 

After de-duplication was performed and articles were removed, 2524 records were retrieved 

and screened for eligibility. Full-text reviews for eligibility were completed for 78 articles. A 

total of 46 publications met the inclusion criteria for data extraction (Fig 3.1). Thirty-two articles 

were excluded for the wrong patient population (only pregnant people) N= 20; not discussing 

preferences or decision-making N=10; wrong drug type (complementary medicine) N =1; not 

English language article N=1.  

Among the articles that were included, 20 were Quantitative studies (questionnaires/survey 

and social media mining) [8-27], 19 were qualitative studies (interviews, focus group, Delphi 

process, patient-reported treatment review) [28-46] three were mixed mixed-methods studies) 

[47-49], two observational studies [50-51], and two review articles [52-53], please refer to Table 

1. Most articles (n = 35) were published between 2015-2020 [8, 9, 10, 11, 12, 13, 14, 15, 16,17, 

19, 22, 24, 26, 27, 29, 30, 31, 32, 33, 34, 37, 38, 39, 40, 41, 42, 43, 44, 46, 47, 49, 50, 52, 53].  

 

Population characteristics 

Among the 46 articles included, the parent population consisted of 25 (54.3%) articles, 

healthcare providers were included in 16 (34.8%) articles and both parents and healthcare 

providers were included in 5 (10.9%) articles. Among the articles (21/46) that included 

healthcare providers, 8 articles (38.1%) included more than one provider type. Pharmacists were 

represented the highest in one single category with 7 (33.3%) articles followed by physicians 

with 4 (19.0%) and pharmacology experts and health workers with both one (4.8%) article each.  

 

Medical conditions  

Of the 46 included articles 18 studies did not focus on a particular medical condition 

[8,9,12,16,18,20,21,22,30,31,35,38,39,40,41,47,49,50]. Four articles discussed medications used 

for lactation insufficiency [13,14,42,51]. Studies about HIV [33,44,46] and rheumatoid arthritis 

[28,29,32] were included in three studies each. Birth control [23,46], inflammatory bowel 

disease [17,26], influenza (Influenza, H1N1) [25,45], migraines [10,11], and rheumatic diseases 

[24,43], were included in two studies each. One article each was included for that discussed 

chronic diseases generally, drug-related problems (DRPs), fibromyalgia, gender dysphoria, 
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hyperthyroidism, opioid-related disorders, postpartum depression, and recreational marijuana 

use.  

 

Medications 

Many included studies (18 of 46, 39.1%) did not focus on a specific medication 

[8,9,12,16,18,20,21,22,30,31,35,38,39,40,41,47,49,50]. Three studies focused on participants 

who made decisions around the use of rheumatoid arthritis medication [28,29,32]. Three studies 

focused on parents using anti-retroviral treatment [33,44,46]. Two studies were included for each 

of the following medication groups anti-rheumatic drugs [24,43] antidepressants [19,36] 

contraceptives [23,46], domperidone [42,51], galactagogue [13,14], inflammatory bowel disease 

medications [17,26], influenza vaccines [25,45], migraine medications [10,11]. One study 

focused on prescription medication generally [49] and another focused on non-prescription 

medications [37]. The following medications were included in one study each marijuana [15] 

methadone therapy [34], propylthiouracil therapy [48], and testosterone [27]. 
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Themes 

From the coded data, three primary themes (preference factors, decision making, and 

knowledge) were categorized from an initial twelve sub-themes that were first identified, 

presented in Figure 3.2. 

Figure 3.2. Themes and sub-themes identified in the included studies 

 

Preference factors 

Preference factors consisted of six sub-themes which are presented in Table 3.3. Sub-

themes included attitudes towards medication use during lactation, level of confidence with 

medication use during lactation, perception/views around medication use during lactation, 

concerns about medication use during lactation, healthcare provider 

recommendations/prescribing patterns and behaviours towards medication use during lactation.   
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The most frequently presented sub-theme included statements about behaviours towards 

medication use during lactation. Number of studies (n=13,16 statements) reported on medication 

use and habits [10,11,13,19,21,35,39,40,41,42,49,51,52]. One study stated that “(91.0 %) of the 

women planned to or were using at least one prescription drug, over the counter (OTC) drug, or 

vitamin, mineral, or herbal remedy during breastfeeding” [39]. Participants’ desire to reduce 

medication load or discontinue taking medication entirely was reported in 11 statements. 

Another common behaviour was the preference for using non-medication alternatives (5 

statements), participants "believed that natural products are safer than medication” [47].  

The second most encountered sub-theme consisted of healthcare providers' 

recommendations and prescribing patterns (11 statements). One study about opinions of 

pharmacists described risk vs. benefit and infant age as the most frequently mentioned factors 

that were important to consider when supplying medication to breastfeeding women [16]. 

Another study stated, "qualitative feedback from participants suggests that prescribing for 

breastfeeding women is a nuanced process that requires careful consideration and that one size, 

fits all classification system might lead to uninformed and incorrect decision-making by 

clinicians" [31]. 

The most common concern about medication use during lactation includes statements 

about adverse effects on the child (4 statements). Other concerns include the safety of medication 

(3 statements) and a statement about the effect on breastmilk quality and parents having negative 

feelings such as anxiety and guilt around the use of medication.  

Parents had varied perceptions/views around medication use during lactation. One study 

using both quantitative and qualitative methods reported that "pregnant women and new mothers 

believe that the combination of breastfeeding and pharmacotherapy is not preferable" [47]. 

Another study stated that the "trade-off effective disease management with providing best 

possible nutrition for the child" [43]. 

Regarding the level of confidence with medication use during lactation. An article 

assessing pharmacists stated they were confident in advising breastfeeding women [16]. There 

were also statements about healthcare providers feeling more confident advising on conventional 

medicines over complementary medicine [37] and “some medicines were regarded as “safe” 

include drugs with a long history of use” [18].  
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Decision-making  

Decision-making consists of two sub-themes which include: factors influencing decision 

making and parent/healthcare provider interactions.  

The sub-theme factors influencing decision-making included 35 statements. Twelve of 

those statements consisted of facilitating factors for medication use during lactation, these 

include previous experience, empowering and education for parents, having medication 

information, hearing other parents' experiences, healthcare provider recommendations and infant 

wellbeing. Factors impeding the decision to use medication during lactation include fear of 

adverse or harmful effects on the infant from the medication passage through the milk, age of the 

infant, receiving conflicting advice, feeling negative emotions, healthcare provider 

recommendations, lack of data about medication used during lactation, lack of support from 

others, misinformation, concerns over the safety of drug transmission, risk vs. benefit and self-

efficacy.  

The impact of social influence on decision-making was also discussed in several articles. 

Friends, families and spouses can both support or have a negative influence such as causing 

anxiety around the decision to use medication or breastfeed. One study stated that "most women 

reported that they felt pressure to breastfeed, whilst some also reported that they felt pressure to 

discontinue breastfeeding to re-instate certain medications. Several other mothers talked about 

how they felt pressured to stop breastfeeding, either by their health care professionals or by 

family members” [43].   

Parent and healthcare provider interactions included statements about communication 

and joint decision-making. Parents expressed for "closer follow-up and more understanding from 

healthcare professionals” [10]. Regarding routine inquiry from parents, if they were 

breastfeeding, one study states that “seventy-one percent of the participants mentioned that their 

physician asked them if they were breastfeeding before writing the prescription, while around 

60% of the pharmacist asked whether they were breastfeeding before dispensing any medication” 

[30]. Conversely another study states that "very few pharmacists asked all women if they were 

breastfeeding (15%). More than half of the pharmacists reported never asking women if they 

were breastfeeding (58%)” [20]. It is important to evaluate how frequently healthcare providers 

are asking their patients if they are breastfeeding when offering advice.  



 92 

Patient preference was rated as the most important factor by clinicians [23]. A study 

stated that advice given by clinicians would also be influenced if parents expressed a desire to 

breastfeed. Suggesting that the decision-making process of physicians seemed to be influenced 

by parents' attitudes [48]. There was a favour for shared decision-making between parents and 

healthcare providers "GPs felt that certain situations warranted the involvement of several parties 

in the decision-making process rather than a quick decision on their part. Although this would 

involve more time and work for GPs, they thought this would help to make a more appropriate 

and safe decision and increase mothers' compliance with the recommended/prescribed 

medicine"[18].  

 

Knowledge  

The third theme "knowledge" that emerged consists of four sub-themes which include: 

understanding/knowledge of medications used during lactation, healthcare provider training, 

information sources used and need for resources.  

Knowledge of parents and healthcare providers, as well as information needs about 

medications and use during lactation, was a recurrent theme that was encountered during 

qualitative synthesis. One study stated, "regarding the use of medications, majority of women 

think that many drugs cannot be used during breastfeeding (19.7% agreement; 67.8% 

disagreement), and if a breastfeeding mother has a minor problem (eg, headache, toothache, back 

pain), it is better to endure the pain rather than take a pain reliever (61.2% agreement; 31.9% 

disagreement) understanding/knowledge of medication used during lactation” [47]. 

There was some variability in healthcare provider training for instance for the use of 

IBD medication among breastfeeding parents. "Gastroenterologists demonstrated a high level of 

knowledge in accordance with best practice regarding" compared to non-specialty physicians 

who also actively care for parents with IBD in their practice [17]. One study stated that regarding 

pharmacists' belief in providing active drug information services there was no significant 

difference in the periods of work experience between 1-year work experience compared to 10 or 

more years [12]. Another statement suggests most pharmacist knowledge around medication use 

during breastfeeding was acquired from "day-to-day work experience, self-directed training, 

personal or close-contact breastfeeding experience, and university training as part of their 

pharmacy degree" [38].  
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Information sources used to learn about medication use during lactation included 

healthcare providers, the internet and websites, breastfeeding counselling services, product 

information, books and articles, family and friends, past personal experiences and other parents’ 

experiences, policies/guidelines/reference books, specialized groups and organizations, 

breastfeeding support groups, and training/conferences.  

Resources that parents and healthcare providers expressed that would be beneficial 

include education programs for healthcare providers, breastfeeding counselling, and education 

resources for parents. A need for consistent and evidence-based information was requested as 

well as for more safety data about medication use during lactation.   

3.6 DISCUSSION 

The current scoping review summarized a total of 46 articles on parents' and healthcare 

providers' preference factors, decision-making and knowledge around medication use during 

lactation. It was noted that most studies employed quantitative study designs, particularly using 

questionnaire/survey methodology. Many of the studies included did not focus on decision-

making on a specific medication (18 of 46, 39.1%). Medications used to treat lactation 

insufficiency, rheumatoid arthritis, and antiretrovirals were the most frequent studies with three 

articles each.  

To our knowledge, three articles have previously evaluated similar topics to this current 

review. A scoping review conducted by Spiesser-Robelet L, et al: Knowledge, Representations, 

Attitudes, and Behaviors of Women Faced with Taking Medications While Breastfeeding was 

included in our study [53]. Two articles were not captured during our database search and were 

later found through Google search. A review by Hussainy SY, et al: Knowledge, attitudes and 

practices of health professionals and women towards medication use in breastfeeding: A review 

[54]. As well as a systematic review conducted by Saha MR, et al: Postpartum women's use of 

medicines and breastfeeding practices: a systematic review [55]. 

The systematic reviews by Saha MR, et al suggest a need for qualitative studies to 

understand how postpartum parents make their decisions around medication use and what factors 

influence decision-making [55]. In this review, we were able to gather new information on 

facilitating and impeding factors that influence parents' decision-making on medication use 

during lactation. Facilitating factors include previous experience of their own or other parents, 
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empowering and education for parents, having medication information and healthcare provider 

recommendations and infant wellbeing. Factors impeding decision-making include fear of 

adverse or harmful effects on the infant, age of the infant, conflicting advice, negative emotions, 

healthcare provider recommendations, lack of data, lack of support, misinformation, concerns 

over the safety of drug transmission and self-efficacy. Knowing these factors will help design 

qualitative studies to measure the level of importance and priority of these factors in the 

decision-making process. Future studies should also identify factors that impact healthcare 

providers' decision-making around providing advice and recommendations on medication use 

during lactation.  

Healthcare providers are a primary source of information for parents and their advice is 

greatly valued by parents during their decision-making process. One study stated that "most 

women consulted their physician or pharmacist before initiating any medication (74%) and few 

women changed or stopped taking any of their medications without consultation (16.5%)" [30]. 

Therefore, it is important to nurture a positive relationship between parents and healthcare 

providers. Several studies note that patient preferences and values were important factors for 

healthcare providers when offering advice and would increase compliance with 

recommendations [18,23,42,48]. Healthcare providers should use a tailored approach considering 

the values and preferences of the parents when offering advice. This will enhance shared 

decisions making and a positive experience for parents during their decisions making.  

We evaluated the knowledge of parents and healthcare providers which included the 

resources used to gather information, training healthcare providers received, and most 

importantly what type of resources are requested by parents and healthcare providers to better 

educate and help make decisions around medication use during lactation. Eighteen articles 

commented on the need for various types of resources. There were statements by parents about 

the lack of information on the safety of medication which was also a key impeding factor 

contributing to their decision making for using medication or breastfeeding. Healthcare providers 

felt frustration and uncertainty around making clinical recommendations when there was a lack 

of safety data and clear guidelines [18]. There were also statements from both parents and 

healthcare providers for resources that are evidence-based, reliable, consistent, and easily 

accessible. Parents relied on healthcare providers as a reliable and trusted resource for 

breastfeeding information, however “some women felt that they were provided with 
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contradictory information about the safety of drugs during breastfeeding from different health 

professionals” [43] this can lead to frustration and distrust with healthcare providers. Therefore, 

healthcare providers need to offer consistent and evidence-based recommendations and advice. 

Resources mentioned that would be beneficial include the need for more public and tailored 

education programs for parents. One article state that “less than half of pharmacists agreed that 

they have satisfactory knowledge to resolve the medication and health-care problems in pregnant 

(47.82%) and breastfeeding women (39.13%) while 43.78% of pharmacists were neutral” [22]. 

Healthcare providers would benefit from continued education on medication use during lactation 

which will enhance confidence and the ability to provide services in their practice. 

Although a comprehensive search protocol was developed and reviewed some articles 

were not captured during our search. This may be due to the databases chosen to be included, 

search terms used and only including articles in the English language. We also did not search 

grey literature therefore unpublished studies were not identified.  

3.7 CONCLUSION  

The current scoping review evaluated 46 articles on parents' and healthcare providers' 

preference factors, decision-making and knowledge around medication use during lactation. We 

gathered information on key factors that influence decision-making. Communication and shared 

decision-making between parents and healthcare provider was found to be of importance. These 

findings highlight the need for future studies to examine the decision-making processes of 

parents and healthcare providers regarding medication use during infant feeding. Because the 

decision-making process involves many considerations and different options it would be 

important to examine the type of decisions parents have made and what factors were prioritized 

that led to those decisions. Future research should also focus on evaluating the shared decision-

making process between parents and healthcare providers and what factors would help facilitate 

a better parent-provider relationship. It would be informative to understand healthcare providers' 

comfort and confidence in offering advice on specific medications or medication classes. Efforts 

should also be made to develop consistent and easily accessible resources about medication 

safety during lactation. This will better enable parents and physicians to make evidence-based 

decisions about the risks of drug exposure and the benefits of human milk for their children. 
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Table 3.1 Characteristics of publications sampled for scoping review (N=46 publications) 

Characteristic  No. % 

Study methodology   

Quantitative 

Questionnaire/Survey  

Social media min 

20 

19 

1 

43.5% 

Qualitative  

Interviews 

Focus Group 

Interview + Focus Group 

Delphi Process 

Patient-reported treatment review 

19 

9 

2 

5 

2 

1 

41.3% 

Mixed Methods  

Interview + Questionnaire 

Interview + Focus Group + Questionnaire 

3 

2 

1 

6.5% 

Observational 2 4.3% 

Reviews 2 4.3% 

 

Study Location 
  

 

Australia 
9 19.6% 

Canada 6 13.0% 

France 2 4.3% 

Indonesia 1 2.2% 

Italy 1 2.2% 

Jordan 2 4.3% 

Kuwait 1 2.2% 

Malawi 1 2.2% 

Netherlands 2 4.3% 

Norway 3 6.5% 

Saudi Arabia 1 2.2% 

Sub-Saharan Africa 1 2.2% 

Thailand  1 2.2% 

United Kingdom 1 2.2% 

United States 11 23.9% 
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Zimbabwe 1 2.2% 

Multi-Site* 2 4.3% 

 
*Multi-site includes: 65 Countries (Africa, Asia, Latin America, Europe, Oceania, and North America) and North 

America, Europe, and Australia 

 

Year of publication 
  

2020 3 6.5% 

2019 8 17.4% 

2018 5 10.9% 

2017 6 13.0% 

2016 7 15.2% 

2015 6 13.0% 

2014 1 2.2% 

2012 2 4.3% 

2010 1 2.2% 

2009 2 4.3% 

2004 2 4.3% 

2000 1 2.2% 

1999 1 2.2% 

1981 1 2.2% 

   

Participant population   

Parent  25 54.3% 

Healthcare Provider  16 34.8% 

Both 5 10.9% 

 

Healthcare Provider Types  

 

21 
 

Pharmacist* 7 33.3% 

Physicians** 4 19.0% 

Pharmacology Experts 1 4.8% 

Health worker 1 4.8% 

Included more than one provider type*** 8 38.1% 

**Subspecialties include for physicians: General Practitioner, Rheumatologists, Pediatricians, 

Obstetricians/Gynecologists, Psychiatrists, Endocrinologists                                                                          
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*Subspecialties include for pharmacists: Community pharmacist, Clinical Geneticists Pharmacists,                             

** Included more than one provider type consisted of a mixture of the following providers: Nurse, Pharmacist, 

Physician, Medical Assistants, Community Health Workers, Lactation consultant, public health/WIC personnel, 

Nutritionist, Doula/Midwife, La Leche League Affiliate, Breastfeeding Counsellors, Genetic counsellors, Mental 

health teams, Child Care Assistant 

 

Medical conditions   

Nonspecific  18 39.1% 

Lactation insufficiency  4 8.7% 

HIV 3 6.5% 

Rheumatoid Arthritis 3 6.5% 

Birth Control 2 4.3% 

Inflammatory Bowel Disease 2 4.3% 

Influenza (Influenza, H1N1) 2 4.3% 

Migraine 2 4.3% 

Rheumatic diseases 2 4.3% 

Chronic Disease 1 2.2% 

Drug-related problems (DRPs) 1 2.2% 

Fibromyalgia (FM) 1 2.2% 

Gender dysphoria 1 2.2% 

Hyperthyroidism 1 2.2% 

Opioid-related disorders 1 2.2% 

Postpartum depression 1 2.2% 

Recreational marijuana use 1 2.2% 

Medications studied   

Nonspecific 18 39.1% 

Rheumatoid Arthritis medications 3 6.5% 

Anti-retroviral treatment (ART, PrEP, Option A/B+) 3 6.5% 
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Anti-rheumatic drugs 2 4.3% 

Antidepressants 2 4.3% 

Contraceptives 2 4.3% 

Domperidone 2 4.3% 

Galactagogue 2 4.3% 

Inflammatory Bowel Disease Medications 2 4.3% 

Influenza Vaccine 2 4.3% 

Migraine medication (analgesics, NSAIDS, migraine-

specific medications) 
2 4.3% 

Prescription medications 1 2.2% 

Non-prescription medications 1 2.2% 

Marijuana 1 2.2% 

Methadone therapy 1 2.2% 

Propylthiouracil (PTU) therapy 1 2.2% 

Testosterone 1 2.2% 
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Table 3.2 Characteristics of settings and recruitment sources of studies sampled for scoping 

review (N=46 publications) 

 

Setting / Recruitment Source No. % 

Clinical Practice 19 41.3% 

Advertisement* 7 15.2% 

Mail 4 8.7% 

Email 3 6.5% 

Phone 3 6.5% 

Database 3 6.5% 

Included more than one recruitment source** 3 6.5% 

Conference 2 4.3% 

Snowball 1 2.2% 

Social media mining 1 2.2% 

* “Advertisement” recruitment included posted advertisements, flyers or brochures, convenience sampling or online 

advertisements  

** “Included more than one recruitment source” consisted of a combination of the following: support group, GP office, 

snowball, professional recruitment firm, community partners, phone, email 
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Table 3.3 Thematic Analysis  

 

Theme Example Number of 

statements 

Preference Factors 

Attitudes towards medication use 

during lactation 

“The women’s attitudes toward medicine use 

during pregnancy and breastfeeding were 

categorized as follows: 160(75.5 %) only 

used medicines in accordance with healthcare 

personnel, 38 (17.9 %) had a zero-tolerance, 

11 (5.2 %) believed self-medication with safe 

drugs were okay, and 3(1.4 %) endorsed a 

relaxed attitude toward drugs” (Smedberg 

2016) 

4 

Level of confidence with 

medication use during lactation 

“Women reporting lower breastfeeding 

confidence used both formula and 

domperidone, two interventions undertaken 

to ensure their babies were fed but which 

may be reflective of the lack of confidence in 

the ability to exclusively breastfeed.” 

(Mannion 2012) 

9 

Perception/views around 

medication use during lactation 

“Both qualitative and quantitative results 

confirm that pregnant women and new 

mothers believe that the combi-nation of 

breastfeeding and pharmacotherapy is not 

preferable.” (Colaceci 2016) 

8 

Concerns about medication use 

during lactation 

“Of greatest concern to participants was the 

need for more information regarding the 

toxicity of RA medications and the possible 

effects on their unborn or breast-fed baby.” 

(Ackerman 2015) 

10 

Healthcare provider 

recommendations/ prescribing 

patterns 

“40.3% of surveyed physicians would 

continue sulfasalazine treatment among 

women with IBD who are breastfeeding, 

while 64.8% would continue oral mesalamine 

and 70.8% would continue topical 

mesalamine. Among gastroenterologists, a 

higher proportion would continue 

sulfasalazine during pregnancy than during 

breastfeeding” (Huang 2015) 

11 
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Behaviors towards medication use 

during lactation 

 32 

Medication use/habits “In all, 193 (91.0 %) of the women planned 

to or were using at least one prescription 

drug, OTC drug, or vitamin, mineral, or 

herbal remedy during breastfeeding. Current 

or planned use of prescription, or OTC drugs 

was reported by 140 (66.0 %) of the women, 

compared to 127 (40.1 %) currently using or 

planning to use vitamin/mineral/herbal 

remedies, and 157(74.1 %) currently using or 

planning to use a substance whose product 

name they could not remember (no ATC 

code).” (Smedberg 2016) 

16 

Medication stopping/reduction  “In case of a treatment that is potentially 

risky for the baby, 43.5% of the women think 

that breastfeeding should be temporarily 

discontinued and 21.8% believe that 

breastfeeding should be definitively 

stopped.” (Colaceci 2016) 

11 

Preference for non-medication 

alternative options 

“Women believe that natural products are 

safer than medications (75.0% agreement; 

12.5% disagreement), although there is not a 

predominant opinion on their effectiveness” 

(Colaceci 2016) 

5 

Decision Making 

Factors influencing decision 

making  

 35 

Facilitating factors “Learning from other woman’s experiences 

was an important source of emotional 

support, particularly when managing post-

partum flares and making difficult decisions 

such as ceasing breastfeeding in order tore-

commence RA medications.” (Ackerman 

2015) 

12 

Impeding factors “The main reasons given for not wanting to 

take medications was fear of harming the 

unborn child and/or breastfed infant, 

recommendations from their doctor or other 

17 
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healthcare professionals and information 

from other sources (eg, internet and 

family/friends) about potential harmful 

effects.” (Amundsen 2019) 

Social influence (family, 

friends, healthcare provider 

etc.) 

“Several other mothers talked about how they 

felt pressured to stop breastfeeding, either by 

their health care professionals or by family 

members” (Williams 2019) 

6 

Parent/healthcare provider 

interactions 

 30 

Communication “Seventy-one percent of the participants 

mentioned that their physician asked them if 

they were breastfeeding before writing the 

prescription, while around 60% of the 

pharmacist asked whether they were 

breastfeeding before dispensing any 

medication. Less than half of the participants 

stated that their physicians or pharmacists 

took time to talk with them about their 

prescribed medications” (Al-Sawalha 2016) 

26 

Joint- Decision making "GPs felt that certain situations warranted 

involvement of several parties in the 

decision-making process rather than a quick 

decision on their part. Although this would 

involve more time and work for GPs, they 

thought this would help to make a more 

appropriate and safe decision and increase 

mothers' compliance with the recommended/ 

prescribed medicine” (Jayawickrama 2010) 

4 

Knowledge 

Understanding/knowledge of 

medication used during lactation 

“Regarding the use of medications, the 

majority of women think that many drugs 

cannot be used during breast-feeding (19.7% 

agreement; 67.8% disagreement), and if a 

breastfeeding mother has a minor problem 

(eg, headache, toothache, back pain), it is 

better to endure the pain rather than take a 

16 



 108 

pain reliever (61.2% agreement; 31.9% 

disagreement)” (Colaceci 2016) 

Healthcare provider training  “Participants reported they had acquired most 

of their knowledge regarding the use of 

medicines whilst breastfeeding and 

breastfeeding in general from their day-to-

day work experience, self-directed training, 

personal or close-contact breastfeeding 

experience, and university training as part of 

their pharmacy degree” (Sim 2017) 

7 

Information sources used  “Respondents reported a variety of different 

informational sources including Internet 

sources, trainings or conferences, literature 

and other related readings, specialty groups 

such as the La Leche League or the 

International Board of Lactation consultant 

Examiners.” (Bazzano 2016) 

24 

Need for resources “This illustrates the need for more available 

and consistent information to pregnant and 

breastfeeding women about the safety of their 

medicines. Our study clearly illustrates the 

need for adequate and individually tailored 

counselling of women in how to manage 

their disease during pregnancy and 

breastfeeding period” (Amundsen 2019) 

18 
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Appendix 3.1 Sample Search Terms 

 

“Population” Terms of Interest: 

▪ Parents (lactating mothers, breastfeeding mothers/parent, nursing mother/parent, pregnant 

woman/individual, chestfeeding,) 

▪ Health care providers (primary care physician, nurses, lactation consultants, pharmacists, 

midwifery, rheumatologist, OB, physician, rehabilitation providers, OT, physiotherapist, 

chiropractors, massage therapists, dentist, osteopath, naturopath, alternative medicine, allied 

health provider 

▪ Types of Drugs: prescription, over the counter, cannabis  

“Intervention and Outcome” Terms: 

▪ Parents and healthcare providers values, preferences, input, views, experiences, perspectives, 

choices, opinions, beliefs, attitudes, motivation, intention, dialogue, conversation and 

satisfaction, confidence, decision-making needs, perception, risk and benefits, concerns, 

shared decision making, patient-centred informed decision making on the topic of medication 

use during breastfeeding 

 

Inclusion/Exclusion Criteria: 

Include if: 

▪ The article mentions the evaluation of parents’ views in any way towards medication use 

while breastfeeding 

▪ Include if the article also includes the views of health care providers or other professionals  

▪ Studies if they just look at healthcare provider views in addition to the studies that look at 

parents only and both 

 

Exclude if: 

▪ The article does not have any mention of assessing parents’ or healthcare providers views 

▪ Exclude if the article is assessing views on alcohol, illicit drugs, tobacco  

▪ The article only assesses views during pregnancy  

▪ Language not in English  
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Appendix 3.2 Data collection form 

 

Study Information 

 Description as stated in report/paper 

Title: Title of paper/abstract / report that data are 

extracted from 

 

Study ID  

Journal  

Lead author contact details  

Country in which the study conducted • United States 

• UK 

• Canada 

• Australia 

• Other 

Year of Publication  

Study funding sources  

Possible conflicts of interest for study authors  

 

Characteristics of included studies 

 Description as stated in report/paper 

Aim of study  

Study design 

 

• Randomised controlled trial 

• Non-randomized experimental 

study 

• Cohort study 

• Cross-sectional study 

• Case-control study 

• Systematic review 

• Qualitative research 

• Prevalence study 

• Case series 

• Case report 

• Diagnostic test accuracy study 
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• Clinical prediction rule 

• Economic evaluation 

• Text and opinion 

• Other 

Start date  

End date  

 

Participants Data Collection 

 Description as stated in report/paper 

Data collection method • Questionnaire 

• Focus group 

• Interview 

• Other 

Content of collection method   

Data Analysis  

 

Results  

 Description as stated in report/paper 

Themes   

Key Findings  

Limitations of Study  

Recommendations/ Future work  
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CHAPTER 4. PARENT ENGAGEMENT INTERVIEWS 

 

4.1 INTRODUCTION  

Parent engagement interviews were integrated into this study to support engagement 

activities to co-design a survey on values and preferences related to the decision-making of using 

medications during breastfeeding for clinical practice. The parent interviews helped to identify 

how to design research studies with mothers/birthing parents and provided their perspectives on 

challenges faced when making decisions about medication use during breastfeeding. The 

knowledge shared from the parent engagement activities is extremely valuable to guide the 

development of methods, identify items to be included in the parent questionnaire and improve 

recruitment efforts for this study.  

Funding for the parent engagement interviews was provided by the Center for Health 

Innovation (CHI) Preparing for Research by Engaging Public & Patient Partners (PREPPP) 

Award. 

 

4.2 OBJECTIVES  

The objectives of the parent interviews are: (1) to learn about parents’ experiences and 

decision-making concerning medication use during infant feeding (2) to identify priority areas 

for study design and pilot test the parent survey which will further inform and guide the study. 

 

4.3 METHODS 

We engaged with mothers/ birthing parents in structured individual interviews to better 

understand their lived experiences, preferences, values, concerns, and decision-making process 

around medication use during breastfeeding. These interviews helped inform the study direction, 

priority setting and outcome selection for the design of a parent survey that can help guide 

decision-making around medication use during lactation. 

 

Participants 

Six parents over the age of 18 between April 16, 2021, to May 14, 2021, were recruited. 

CHI assisted in providing avenues for the recruitment of participants. We used convenience 

sampling by advertising on social media platforms on parent groups (connections made through 
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CHI) and the research team’s Facebook accounts. Interested participants were asked to fill out an 

initial screening survey on Survey Monkey to assess eligibility and to ensure there was some 

diversity in sociodemographic characteristics in the sample size. Participants were chosen on a 

first come first serve basis. Participants were compensated $25.00 CDN per hour of their time for 

a total of $75.00 CAD for completion of both parts, pilot testing the survey and participating in 

the interview. The honorarium was distributed by either cheque which was mailed to the 

participant or an Amazon gift card that was emailed based on the participants’ preference. We 

experienced barriers to recruitment due to the COVID-19 pandemic, as it was not possible to 

facilitate in-person meetings for those participants that do not have access to a computer or 

phone. It was also a challenge to reach under-represented groups such as those living in remote 

communities during this time as well.  

 

Data collection 

Participation in the study consisted of two parts. The first part involved pilot testing the 

parent preference survey. This was conducted to help gain feedback and input on the design and 

content of the survey. The second part included one scheduled interview session through Zoom 

or over the phone, depending on the participants’ preference. The discussion session ranged from 

45 minutes to 1.5 hours in length. The principal investigator (UY) conducted all the interview 

sessions through Zoom, and they were recorded and stored on SharePoint.  

 

Interview format and procedure  

The interview began with introductions and a brief overview of the proposed study and 

the goals of the parent interviews and how they will contribute to the overall study. Next, the 

participants received a verbal consent script, for future publication purposes, and were informed 

they can end the discussion at any time. Once verbal consent was received recording started for 

the interview. The first part of the session consisted of 11 interview questions about views, 

decision making, experiences and available resources on medication use while infant feeding. 

We also asked about things we should consider in designing the study, and the best ways to 

communicate the results to the public. The second part of the session involved going over the 

survey the participants had pilot-tested before the interview. Nine questions were asked in total 

about the survey content, format, readability and if it captured their experiences/challenges. We 
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also asked participants for any suggestions or advice for us to consider when recruiting parents to 

do this survey 

 

Data analysis 

Recorded interviews were transcribed verbatim by the principal investigator (UY) to 

ensure accurate reporting of the information that was provided. The recorded sessions were 

stored on SharePoint before and after being transcribed. Direct identifiers (name, phone number, 

e-mail) were coded and the responses were de-identified to maintain anonymity before analysis 

and kept confidential. The summary of results will be emailed to each parent if requested at the 

time of consent/enrollment and was also shared with the steering committee.  

The content was analyzed for patterns and key ideas using Dedoose software, this allowed 

for a deeper understanding of the input from parents and to identify priority areas and important 

research outcomes. During the review of the transcripts of the interviews key ideas and common 

themes were listed for each interview question and general notes were made about reoccurring 

statements and feedback provided from the interviews. The responses for each of the objectives 

were then consulted and discussed with the steering committee. The key ideas/themes and 

feedback identified from the parent interviews were used to inform further development and 

refinement of the parent survey design to better meet the study objectives.  
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4.4 RESULTS 

Structured interviews were completed with six parents. A summary of key ideas emerging 

from qualitative analysis of the interview transcripts is shown in Table 4.1. 

 

Table 4.1 Key ideas on medication use during infant feeding from parent engagement interview  

Questions Key ideas 

Current views about medication use during 

infant feeding with human milk 

Evidence based- gathering information 

Benefit outweighs the risk  

Situation dependent  

Medication dependent 

Personal decision 

Feelings when decision making about 

medication use during infant feeding with 

human milk 

Stressed 

Apprehensive 

Anxious 

Unsure 

Feel more comfortable (reliable resources, 

recommendations from healthcare providers) 

Confidence in decision making (research/going 

over information) 

Factors making decision difficult Lack of evidence  

Unknows 

Situation dependent  

Conflicting advice from different providers 

Not having right or clear set answers  

Involvement in decision making process 

(excluding self and prescriber) 

No one else 

Discuss with spouse 

Discuss with healthcare provider (midwife, 

doctor, pharmacist, healthcare colleagues that 

have experience) 
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Decision making process Evidence based approaches used  

1. Assess the situation → weigh pros and 

cons→ try non pharmaceutical alternatives 

as first line treatment  

2. Assess the situation → try non 

pharmaceutical alternatives as first line 

treatment → try previously used/ familiar 

medications first→ own research on the 

medication  

3. Risk vs. benefit assessment → talk to 

healthcare providers about 

medications/other parents experiences→ 

own research on the medication  

Factors that help decision making   Community of other moms 

Easily accessible app or program 

Open communication with doctors  

Factors that hinder decision making Lack of evidence-based information 

Lack of trust in difference studies 

Mistrust in the healthcare system 

A provider being pushy   

Lack of communication with health care providers 

Mass amount of information available 

Misinformation 

Judgments 

Resources used for information gathering   Doctor 

Public health nurses 

Up to date  

Lexicomp  

Lactmed  

Facebook groups: ex. Dr.milk  

Websites: ex. kellymom 

Breastfeeding center in Winnipeg 

Infant risk app 

Le leach League  
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4.5 DISCUSSION 

 

Parents’ preferences, views, decision making, experiences and available resources on 

medication use while infant feeding 

 

Current views about medication use during infant feeding with human milk 

Participants’ responses include that it was a personal decision. One participant stated that 

“it depends on what the medication is supposed to do, and it depends on what the effects will be 

on my child”. Another parent stated, “important to take medication prescribed by the doctor if 

the risk to child through breastmilk exposure is explained and information is made clear”. 

Participants commonly stated that they would assess if the benefit outweighed the risk and used 

evidence-based information to make their decision. It also depended on the situation “for 

infections comfortable taking antibiotics because there are no other options, but for post-partum 

anxiety chose CBT as the first option prior to medication use”. Another participant stated, “in 

emergency and critical situations when medication use is necessary it shouldn’t be avoided in 

order to breastfeed”.  

 

Feelings when decision making about medication use during infant feeding with human milk 

Parents described feeling stressed or apprehensive when making decisions about 

medication use. They also felt anxious particularly going through the literature and making an 

informed decision. “Hard to find reliable sources, most drugs don’t have the evidence behind it, 

information not out there for a lot of medications”. Parents also felt unsure “questioned whether 

it’s the right decision or not”. Parents stated they would feel more comfortable making decisions 

by finding reliable resources with recommendations from healthcare providers. Confidence in 

their decision-making would increase by “doing research and going over information”.  

 

Factors making the decision difficult 

Common responses included lack of evidence and the unknown, situation dependent and 

not having the right or clear set answers. One parent stated, “Unknown are definitely things 

when there's now data available or bad studies like reviewing some of the literature from 

medication studies”. 
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Receiving conflicting advice from different providers also made it difficult for decision-

making. One parent stated “find that most doctors they don't bother to look up like what class the 

medication is. I've had experiences like that before where I'll be like is this safe and they're like 

“yeah it's okay” and then I go to the pharmacy, and I say can you look this up and they're like oh 

that one is not safe. I find that some doctors don't maybe they don't have access, or they don't 

want to look it up or take the time to look it up”.  

 

Involvement in the decision-making process 

Most of the participants stated that no one else would be involved in the decision-making 

process. Some participants mentioned they would discuss with their spouse or healthcare 

provider (midwife, doctor, pharmacist) or colleagues with experience but would ultimately make 

the decision on their own.  

 

Decision-making process 

All the participants followed a similar decision-making process which involved an 

evidence-based approach. Common methods include assessing the situation, weighing the pros 

and cons, risk vs. benefit assessment, doing their research, discussing with a healthcare provider, 

learning about other parents’ experiences, and trying non-pharmaceutical alternatives as first-line 

treatment. One parent shared “I assess the situation you know for example if I'm having back 

pain I determine if this is something that could be cured with like a bath or warm bath or 

massage or something nonpharmaceutical. If it really bothers them and I think I need to step it 

up, then usually I'll try something like Tylenol, and you know if it's a medication that I have no 

familiarity with or I haven't used it or I'm not aware of whether there is safety data then we 

usually look it up in more reliable resources then just Google”.  

 

Factors that help decision making 

An important factor that came up was having a community of other parents. One 

participant mentioned that “having a community will be helpful to bounce off ideas. People like 

to talk about things that are medicine related with others that are not in the medical field”. 

Another parent stated, “some parents would be helped by being able to see that other parents are 

doing it so there is that the ease of making a decision knowing that other people have made that 
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same decision”. Other factors include having open communication with their doctors and an 

“easily accessible app or program that would have the information available readily in an 

evidence-based fashion”.  

 

Factors that hinder decision making 

There were many factors mentioned that would hinder parents’ decision making these 

include lack of evidence-based information, lack of trust in studies and deciphering through the 

mass amount of information. Parents also mentioned distrust in the healthcare system, getting 

misinformation and conflicting advice from different healthcare providers and providers being 

pushy as factors hindering decision making. Feelings judged by others for their preferences also 

was a factor hindering decision making. One parent stated, “lack of like discussion whether with 

the pharmacist or physician and lack of like knowing whether other pregnant or breastfeeding 

women ever taken it and what the risk is”.  

 

Resources used for information gathering.  

Participants generally preferred to use sources that provided evidence-based information 

such as journal articles, Up to Date, Lexicomp, Lactmed, le leach league and infant risk app. 

Participants also consulted with their healthcare providers such as their family doctors, 

pharmacists, and public health nurse. Participants mentioned being part of mom groups on social 

media platforms such as Facebook, Instagram, and Reddit where information was available.  

 

Parent suggestions and feedback for survey design 

 

Parents were asked what kind of resources would be useful to help make decisions about 

medication use during infant feeding.  

Overwhelmingly parents suggested an app or website would be the most helpful. 

Important features mentioned that would be important include “really easy interfaces”, “easy to 

use easy to navigate” and “something user-friendly, simple to use with less medical jargon”. One 

participant suggested “having someone that is accessible to talk to about the medications – 

specialized pharmacists or something like that” would be a good resource. Parents also 
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mentioned that handouts or pamphlets not being very useful and journal articles require too much 

time to access information.  

 

Participants were asked if they had any suggestions for the research team to consider when 

designing this survey.  

Suggestions include considering cultural perspectives/barriers: “Consider like culturally 

sensitive stuff so like medications that are common and over-the-counter stuff that are common 

in different cultures I think is super important because there are some cultural barriers that make 

it difficult for us to find out what our patients are taking they think it's normal 'because 

everybody takes it but it's like for example mint peppermint it reduces your or can reduce your 

milk supply but some people have it in their daily teas and such and we don't even think about 

asking right so culturally sensitive approaches and identifying what are the major cultures in 

Winnipeg…. target people in each culture that would have an idea of what kind of supplements 

are common in this culture or practices and incorporating those I think are very important”. 

Accessibility of the survey to various populations: “Accessibility of that survey for 

different income brackets some people might not have access to do things like that [survey]… 

um so like I don't know if you're planning on reaching out to like a lower income” 

Social determinants of health: “Social determinants of health and how that would play 

into the way people answer these sorts of questions and we parents would approach making 

decisions about medication, their health and the newborn.” 

 

Parents were asked about the best way to communicate results to the public once the study is 

completed.  

Most common suggestions include using social media platforms to communicate 

information. Parents suggest using infographics to provide information “everybody loves a 

picture forward presentation something that catches eyes… something fun and interactive”. They 

suggested reaching out to specific mom groups or breastfeeding groups on Facebook and 

Instagram to post information. Other suggestions include making it publicly available on a 

website, posters and handouts in clinics and using public health outreach campaigns. One parent 

stated “I think that the best way for communication once the study is finished would be through 

health care providers. I think it's difficult to get information out in other ways reliably these days 
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just because there's so much misinformation available on social media and so you don't always 

know if you're reading something whether it's real or not”. 

 

Suggestions for survey development  

The second half of the interview was dedicated to going over the survey that was pilot 

tests and hearing the parents’ feedback. Feedback included that the questions were well-rounded 

and looked at multiple perspectives. Parents said the language used in the survey was easy to 

understand, appropriate and inclusive. There were suggestions to reduce the length of the survey 

and to reduce the number of questions to 30 (maximum). There were suggestions to 

remove/reword two questions that were lengthy and hard to understand. Overall, the feedback 

was positive on the initial draft of the survey. Participants thought the survey was comprehensive 

and met the objectives of the study.  

 

4.6 CONCLUSION  

The parent engagement interviews allowed us to collaborate with mothers/birthing 

parents with lived experience to co-design a parent survey assessing preferences, decision 

making and knowledge around medication use during lactation. We were able to gain a better 

understanding of parents' opinions, experiences, and decision-making processes. Additionally, 

we were able to identify important areas and key concepts to focus on when designing the study. 

Feedback received from pilot testing of the initial survey draft was vital for further 

development and refinement to better meet the study objectives. Collaboration with all the 

parents during these interviews was very important because the same stakeholders that are 

involved in the decision aid development will be the same individuals that will be ultimately 

using the decision aid. The knowledge gained from this study and our future work will better 

enable mothers and healthcare providers to make evidence-based decisions about the risks of 

drug exposure and the benefits of human milk for their children. 
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Appendix 4.1 Parent Engagement Interview Questions and Survey Evaluation 

 

Parent Engagement Interview Questions  

 

1. What are your current views about medication use during breastfeeding (infant 

feeding with human milk)? 

2. How do you feel when making decisions about taking medications during 

breastfeeding (infant feeding with human milk)? 

3. What makes the decision difficult for you? 

4. Who else besides the prescriber and you are usually involved in making this decision? 

5. How do you usually go about making such a decision? 

6. What would help parents to make this decision? What will hinder parents from 

making this decision? 

7. What type of educational resources are currently available to you about medication 

use while breastfeeding (infant feeding with human milk)?  

8. What types of resources would you find useful to help make decisions about 

medication use during breastfeeding (infant feeding with human milk)? 

9. What are the best ways for communicating results to the public once the study is 

finished? 

10. Is there anything you would like us to consider in designing this study? 

11. Would you like to share any experiences you have had? 

 

 

Survey Evaluation 

 

1. Do you think this survey reflects your experiences?  

2. Is this survey capturing your perspectives on the experiences/challenges you faced in 

decision-making around medication use while breastfeeding? 

3. Is there anything we should focus more/less on? 

4. What are your thoughts on the content of the survey? 

5. Were you able to understand the survey? Were there any questions that were hard to 

understand? Any questions that you found to be repetitive  

6. What are your thoughts about the length of the survey? Format?  

7. What are your thoughts on the language used in this survey? 

8. Do you have any suggestions or advice for us to consider when recruiting parents to do 

this survey? 

9. Do you have any other feedback or suggestions? 
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Appendix 4.2 Parent interview verbal consent script  

 

Title of Study: Questionnaire for assessing parent and clinician views on decision needs and 

preferences on medication use around breastfeeding 

Principal Investigator: Uma Yakandawala, College of Pharmacy, University of Manitoba 

Co-Investigator: Dr. Christine Leong, Dr. Lauren Kelly, Zina Zaslawski 

Sponsor: Rady Innovation Fund 

Funder:  Center for Health Care Innovation (CHI): Preparing for Research by Engaging 

Public and Patient Partners (PREPPP) Award   

 

Verbal Consent Script 

Study Information  

Many people require the use of medications during lactation to treat acute or chronic health 

conditions. For individuals making decisions around medication use while pregnant or 

breastfeeding is often a challenge due to limited evidence-based information. The purpose of this 

study is to better understand pregnant people and mothers’ lived experiences, preferences, 

values, and concerns around medication use during breastfeeding and pregnancy. 

Research Activities  

You are being asked to participate in this study because we would like to collaborate with mothers 

and pregnant people over the age of 18 about the decision-making process, priority setting and 

outcome selection for the design of a parent-informed survey. A total of 5-10 participants will be 

asked to participate.  

Participation in the study will consist of two parts: 

• Part 1: Pilot testing survey. Help to gain feedback and input on the design and content of the 

preference questionnaire.  

• Part 2; One scheduled interview session through Zoom or over the phone depending on your 

preference. The discussion session will be approximately 1.5 hours in length. 
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▪ The principal investigator will be conducting the interview. 

▪ The interview will ask questions to understand parents decision-making process, priority 

setting and outcome selection for the design of a questionnaire and parent-informed 

decision aid that can help guide decision-making around medication use while 

breastfeeding. As well as to help us to better understand what key concerns 

mothers/pregnant people have regarding decision-making around medication use during 

breastfeeding. 

 

Interviews will be recorded so that the researchers don’t miss anything important. The recording 

will begin only after you agree to participate in this study. Only selected members of the research 

team will have access to the tapes. The data from the recorded interviews will be transcribed and 

stored on SharePoint. During the interview, you can ask the researcher to stop the interview and/or 

the recording any time you feel uncomfortable. 

Do you have questions about the activities this study involves? (Yes/No) 

If yes: Have all your questions been answered? (Yes/No) 

Confidentiality and Privacy  

We will respect your privacy. We will not give your personal information to anyone without 

your permission unless the law requires us to do this. We will publish or discuss only summary results 

of the research at conferences; no information will be included that would reveal your identity.  

 We understand that information about your health is personal, and we are committed to 

protecting the privacy of that information. Your personal information collected for this study may 

include information that might directly identify you, such as your name and address, telephone 

number, email address, or mobile phone number. All information collected about you will be "de-

identified" by replacing your identifiable information (i.e., name) with a "study number." Only the 

"study code key" can connect the information collected about you to your identity.  The study code 

key will be safeguarded by the research team at the University of Manitoba and will not be available 

to the other participating centres. Even though the risk of identifying you from the study data is 

minimal, it can never be completely eliminated.  

 The research team will keep any personal health information about you, recordings of the 

interview, transcribed interviews, study code key, and any data related to this study in a secure and 

confidential location at the University of Manitoba for 5 years. After 5 years the data will be 

permanently destroyed. All study data will then be destroyed, according to the University of 

Manitoba's policy.  

Some people or groups may need to check the study records to make sure all the information is 

correct.  All these people have a professional responsibility to protect your privacy. 
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These people or groups are: 

➢ The Health Research Ethics Board of the University of Manitoba which is responsible for 

the protection of people in research and has reviewed this study for ethical acceptability 

 

Do you have questions about how your privacy will be protected? (Yes/No) 

If yes: Have all your questions been answered? (Yes/No) 

Participation Information 

 This study is voluntary. You can choose if you want to participate, you can change your 

mind at any time during the interview and you can choose not to answer specific questions. If you 

don’t want to participate in the study anymore, you can contact the research team either by phone 

or email to have your data withdrawn from the study. 

Do you have questions about the voluntary nature of participation in this study? (Yes/No) 

If yes: Have all your questions been answered? (Yes/No) 

Potential benefits and harms 

 

 Participating in this study will not have any direct benefit to you. However, information 

gained will help to better understand decision-making around medication use while breastfeeding 

and the future development of a parent decision aid.  

The interviews may cause some emotional distress to you as you discuss your experiences 

around medication use during pregnancy/breastfeeding. You do not have to answer any question 

that makes you feel uncomfortable or that you find too upsetting. If you were found to be 

distressed at the end of the call, the interview will be stopped and we would arrange a follow-up 

call to check your wellness. 

Do you have questions about the benefits/potential risks of this study? (Yes/No) 

If yes: Have all your questions been answered? (Yes/No) 

Reimbursement 

 As a token of our appreciation for your time and for sharing your experience, you will be 

given $25.00 CDN per hour of your time for taking part in this study. For a total of $75.00 CDN 

for completion of both parts, pilot testing the survey and participating in the interview. The 

compensation will be sent to you by mail. 

Do you have questions about reimbursement? (Yes/No) 

If yes: Have all your questions been answered? (Yes/No) 
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Contact Information 

 In case you would like to know more about your rights as a research participant or have 

any other research ethics questions, here are some contact numbers that are good to have. Do you 

have a pen and paper ready? 

For questions about your rights as a research participant, you may contact The University of 

Manitoba, Bannatyne Campus Research Ethics Board Office at (204) 789-3389. 

If any questions come up during or after the study, contact the principal investigator and the study 

staff: Uma Yakandawala by email (umyakand@myumanitoba.ca) or Dr. Christine Leong by e-

mail at (christine.leong@umanitoba.ca). 

Questions 

Do you have questions about anything that we’ve talked about so far? (Yes/No) 

If yes: Have all your questions been answered? (Yes/No) 

Consent 

Do you want to participate in this study?  

• If no: Thank you for your time. Goodbye. 

• If yes: Please confirm that you have been informed regarding the information about this study 

and are giving your consent to be a part of it. 

Verbal Consent 

Name of the person providing consent: 

Name of the person obtaining consent: 

Time:   Date: DD/MM/YYY 

 

Next Steps 

• Determine the date and time for the interview. 

• We will need your mailing address or email to send you the participant compensation 

payment. What is your mailing address or email? (This will be separately documented in 

the telephone or mailing/email log list of the study and not here) 

  

 

 

Signature of Person Obtaining Consent  
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CHAPTER 5. PARENT AND HEALTHCARE PROVIDERS PREFERENCE FACTORS, 

DECISION-MAKING, AND KNOWLEDGE ON MEDICATION USE DURING LACTATION: A 

CANADA-WIDE SURVEY STUDY 

5.1 ABSTRACT 

Background: Decision-making around medication use during lactation is often a challenge for 

both birthing parents and healthcare providers due to limited evidence-based information. 

Objectives: To understand preference factors, knowledge and decision-making of Canadian 

parents and healthcare providers regarding medication use during infant feeding with human 

milk.  

Methods: Two separate online surveys were disseminated to (1) birthing parents (2) healthcare 

providers over three months. Participants were recruited through advertisements and social 

media. The surveys collected demographic information, participants’ attitudes and preference 

factors, decision-making factors and knowledge regarding medication use during infant feeding.  

Results: There were 149 parents and 47 healthcare providers that completed the surveys at the 

one-month time point. * Within three months post-partum almost all the participants 

(N=141/149,94.6%) had fed directly from the breast/chest. The majority of the parent 

participants in this study used medication during pregnancy (N=139/149,93.3%) and postpartum 

(N=138/146,94.5%). Almost half (N=72/146, 49.3%) of the participants had changes in their 

medications within six months of giving birth. Over half (N=68/124, 54.8%) of the parents found 

decision-making on medication use while nursing to be difficult and very few parents felt certain 

about what to do when making decisions (N=11/124,8.8%). Parents ranked the leading factor 

impeding decision-making to be lacking information about options, benefits, and risks of 

medications followed by knowing what resources are reliable. healthcare providers’ role in 

parents’ decision-making included sharing the decision with parents (N=19/29,65.5%) and 

providing support/advice for parents to make the decision on their own (N=17/29,58.6%) and no 

provider made the decision for the parents. Healthcare providers listed their training on 

medication use during lactation as being below average (N=9/29,31.0%) and extremely poor 

(N=9/29,31.0%). Healthcare providers stated reliable resources, improved patient 
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resources/pamphlets and more education on medication safety would help them better support 

parents’ decision making.  

Conclusion: Parents’ decision-making process on medication use during lactation and healthcare 

providers’ role in parents’ decision-making was evaluated. Parents and healthcare providers 

would benefit from improved educational material and reliable sources for information on 

medication use during lactation. Finding from this study suggests a shared decision-making tool 

could be beneficial for clinical practice.  

*Only preliminary data for one month of collection from November 9 to December 9, 2021, will be presented in this 

thesis paper. 
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5.2 INTRODUCTION  

Parents may require the use of medications during lactation to treat acute or chronic 

health conditions which may be crucial for their clinical care and maternal well-being. Based on 

administrative data from Manitoba and British Columbia (63%) of women received a 

prescription medication 0-3 months postpartum.1 The use of medications during lactation is an 

identified barrier to continued human milk feeding, due to concerns of exposure risks to the 

infant.2 Mothers requiring medications may be left ill-informed about the risks of nursing while 

taking medications given there is historical exclusion from research and drug development. In 

the study by Colacec et al., only 19.5% of the woman agreed that many drugs can be used during 

breastfeeding, while the majority (67.8%) disagreed and 12.5% did not know.3  

Parents depend on healthcare providers as a reliable and trusted source for breastfeeding 

information, however “some women felt that they were provided with contradictory information 

about the safety of drugs during breastfeeding from different health professionals”.4 It is critical 

for healthcare professionals to offer advice based on scientific evidence there are often 

knowledge gaps and variability in healthcare providers’ training on medication use during 

lactation.5 In a previous study, healthcare providers stated they felt frustration and uncertainty 

around making clinical recommendations when there was a lack of safety data and clear 

guidelines.6 It is important to understand the advantage and disadvantages for both parent and 

child when advising on medication decisions during lactation, while also considering the 

preferences and experiences of the parent. 

A scoping review was conducted to examine the literature on parents’ experiences, 

preferences, opinions, and concerns around medication use during breastfeeding along with 

healthcare providers’ views on mothers’ decisional needs and preference factors. It was 

determined that the existing literature is limited on the decision-making process of parents and 

the role healthcare providers play in their decisional needs. The scoping review informed the 

study design and items for the current survey study. The findings highlight the need to examine 

the shared decision-making process between parents and healthcare providers and the factors that 

would help facilitate a better parent-provider relationship. The decisions parents have to make 

may be more complex than deciding to take or not to take a medication. The process may involve 

considerations of different options and various factors such as the infant’s health, their own 

health needs, changing, starting, or discontinuing a drug, methods of infant feeding etc. 
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Therefore, it is important to evaluate the type of decisions parents have made and what factors 

were prioritized that led to those decisions. This will better enable parents and physicians to 

make evidence-based decisions about the risks of drug exposure and the benefits of human milk 

for their children. 

5.3 OBJECTIVES  

The specific objectives of this study are to understand: 

1. Preference factors of mothers and birthing parents contribute to the decision to take 

medication during breastfeeding.  

2. Parents and clinicians’ views on parents’ decisional needs and preference factors regarding 

medication use during breastfeeding 

5.4 METHODS 

This study included two surveys for the following populations (1) Mothers/birthing parents 

(2) Healthcare providers (physicians, nurses, pharmacists, others). Parent and healthcare provider 

survey consent statements are included in Appendix 5.1 and 5.2. The survey data collection was 

carried out between November 2021 to February 2022. The study has been reviewed and 

approved by the Health Research Ethics Board (HREB) of the University of Manitoba, approval 

number HS24663 (H2021:069). 

 

Survey Development 

Ottawa Decision Support Framework (ODSF)7 was used as the framework to guide this 

study. ODFP “conceptualizes the support needed by patients, families, and their practitioners for 

‘difficult’ decisions with multiple options whose features are valued differently. It guides 

practitioners and researchers to assess participants’ decisional needs, provide decision support 

interventions (clinical counselling, patient decision tools, decision coaching) and evaluate their 

effects on decisional outcomes”. The workbook by Jacobsen et al: Decisional needs assessment 

in populations8 for assessing patients’ and practitioners’ decision-making needs, was referenced 

to develop the questions for the surveys in this study.  

The three main themes (preference factors, decision making and knowledge) found from 

the scoping review informed the items included in the surveys. Specifically, to explore the 
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decision-making process of parents and healthcare providers, including the impeding and 

facilitating factors for making decisions. Items were included to learn about the comfort level of 

parents’ using a medication and health care providers’ recommendations on medications. 

Communication between healthcare providers and parents was also explored. Finally, questions 

were included on sources used for information gathering and types of resources that would be 

beneficial for decision making.  

In addition to the scoping review, an advisory steering committee of parents with lived 

experience, physicians, pharmacists, researchers, and nurses who have an interest in research 

related to medications in human milk was assembled to help guide this study and provided input 

during the survey development. Furthermore, interviews were conducted with six parent 

participants where the survey was pilot tested and provided feedback which further developed 

and refined the survey items. 

 

Participant and Setting 

The survey distribution was restricted to participants residing in Canada who were 18 

years of age and older. Parents were eligible to participate if they were pregnant, 

mothers/birthing parents and planning to have children regardless of medication-taking history. 

Healthcare providers such as family physicians, nurse practitioners, clinical pharmacists and 

other practitioners that provide services to parents with young children around medication use 

while infant feeding was eligible to participate. 

Recruitment 

Participants were recruited through online recruitment methods using social media 

platforms such as Facebook and Instagram and other online parent pages. Several infant and 

parent groups were contacted to help advertise the surveys on their social media/web pages. 

Recruitment sources include Winnipeg Breastfeeding Support Group, Southeast Breastfeeding 

Support Group, La Leche League Canada, Breastfeeding centre (MBMilkDocs), Healthy start, 

The Birth Centre, Women’s health clinic, MBLB Support network FB page, BC Lactation 

Consultant association FB page, Douglas College breastfeeding course DC Blackboard 

communication system, Youville and Canadian Arthritis Patient Alliance. We also employed 

snowballing method for recruitment to expand our sample and teach a broader demographic 

group. The survey link was shared with the steering committee and Manitoba Interdisciplinary 
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Lactation group at the University of Manitoba to help distribute and asked to share with 

colleagues and parents. The survey advertisement also asked participants to share the link with 

others to participate in the study.  

 

Sample Size 

No restrictions were made on the number of participants who can participate in this 

survey. The sample size is determined based on recruitment and the voluntary response of 

individuals. 

 

Data Collection 

The surveys were anonymous, self-reported and web based. The survey was administered 

using the secure online application Research Electronic Data Capture (REDCap). Data was 

collected over 3 months between November 9, 2021, to February 9, 2022*.  The survey consists 

of a section on the background information on medications used and the condition they treat, 

demographic information, participant’s attitudes and preference factors, treatment selection and 

knowledge regarding medication use during infant feeding. Before the final administration of the 

survey, the survey was pilot tested during the parent engagement interviews with six participants 

and reviewed with the project steering committee to ensure the survey questions will be 

understood by respondents and to ensure the survey will capture information as it pertains to the 

study objectives. 

*Only preliminary data for 1 month of collection from November 9 to December 9, 2021, will be presented in this 

thesis paper. 

Data Analysis 

The data from the surveys were exported from REDCap and analyzed using password-

protected statistical software (Microsoft Excel).  Descriptive statistics were shown as frequency, 

percentage and means as applicable. Qualitative data (free response questions) were coded, the 

content was analyzed for patterns and themes to allow a deeper understanding of the input from 

participants. 
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5.5 RESULTS 

 

Parent survey 

There were 149 parent participants that completed the survey at the one-month time point 

where data was collected for analysis. The demographic characteristics of the parent participants 

are shown in Table 5.1.  

 

Demographic characteristics 

The majority of respondents were in the age category between 30-39 (69.8%) and of 

white/European descent (90.6%). A large number of participants had formal education with 

completed college/university (48.3%), completed graduate education (19.5%) and a professional 

degree (16.1%). The majority of the respondents had a high household income of >$80,000 

(67.8%), resided in Manitoba (66.2%) and live with a partner (94.5%). Almost all the 

participants that completed the survey were postpartum and/or have children (96.6%) most of the 

parents have one (60.8%) or two (30.4%) biological children.  

 

Medications and medical conditions  

Over half (52.3%) of the participants did not have a chronic health condition during 

pregnancy or postpartum. While almost one-third (28.9%) had a chronic health condition during 

both pregnancy and post-partum and only during pregnancy or post-postpartum consisted of 6% 

and 11.4% respectively, see Table 5.1.  

Medications and products (vitamins/minerals, natural health products, alcohol, caffeine, 

and recreational cannabis) used during pregnancy and post-partum are listed in Tables 5.2 and 

5.3. The majority of the participants used medications or products during pregnancy (93.3%) and 

postpartum (94.5%).  

The 10 most used medications/products during pregnancy (N=149) include 

vitamins/minerals (73.8%), caffeine (59.1%), pain medication such as ibuprofen, opioid and 

muscle relaxant (49.7%), medications to treat gastrointestinal conditions such as nausea, 

constipation, diarrhea, heartburn and irritable bowel syndrome (32.9%), allergies (22.1%), 

creams or ointments for skin conditions (14.10%), psychiatric condition (13.40%), infections 

(12.80%), thyroid hormone therapy (10.70%) and blood clot prevention (9.40%) 
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The 10 most used medications within six months post-partum (N=146) include 

vitamins/minerals (62.3%), pain medications (58.9%), caffeine (54.1%), alcohol (25.3%), 

medications to treat gastrointestinal conditions (21.9%), allergies (19.2%), psychiatric conditions 

(17.1%), infections (14.4%), creams or ointments for skin conditions (13.7%) and natural health 

products (9.6%) 

Almost half (48.0%) of the participants had changes in their medications/products within 

six months of giving birth. The changes in the medication use of the participants (N=72) during 

pregnancy and within six months postpartum are listed in Table 5.3.  There was a decrease in 

vitamin/minerals used from pregnancy (82%) to postpartum (56%). There was also a decrease in 

the number of people that took medications used to treat gastrointestinal conditions during 

pregnancy (40%) compared to postpartum (17%). Additionally, fewer people used caffeine 

during postpartum (61%) compared to pregnancy (74%). There was an increase in the use of pain 

medications post-partum (61%) compared to pregnancy (44%). No participants consumed 

alcohol during pregnancy compared to 39% who reported consuming it during postpartum.  

 

Infant feeding duration 

Within three months post-partum 95% of the participants had fed directly from the 

breast/chest, 57% fed using pumped milk in bottles and 34% used formula (refer to Table 5.1). 

Parents were asked to list their infant feeding goals and duration for each child displayed in 

Table 5.4. The mean infant feeding duration for the first child was 17.3 months and the mean 

feeding intention was 13.6 months. For the second, third and fourth children the mean feeding 

duration was 18.6, 23.7 and 12 months respectively. Mean feeding intention was 13.5,12.8, and 

1.5 months for the second, third and fourth children.  

Table 5.5 displays infant feeding duration and intentions set by parents and if they 

reached their infant feeding goals. For the first child, 51.7% of the participants achieved their 

goal, 17.2% did not achieve their goal and 31.0% were currently infant feeding and had not 

reached their intention. For the second child, 35.7% of the participants achieved their goal, 

16.1% did not achieve their goal and 48.2.% were currently infant feeding. For the third child, 

one-third of the participants reached their goal, a third did not reach their goal and a third were 

currently infant feeding. There was only one participant with a fourth child, and they achieved 

their feeding goal. 
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Infant feeding experience 

The majority of the parents experienced challenges during lactation/infant feeding with 

human milk (66.4%). Parents were asked about factors that influenced their decision to stop 

infant feeding with human milk, shown in Figure 5.1. The most common choice was something 

else (47%), followed by infant age (35%), and breastfeeding challenges (22%). 

 

Parents’ preference factors towards medication use during human milk feeding 

Parents were asked to rank eight statements from most (1) to least (8) important 

concerning taking medication while nursing, shown in Table 5.6. The most important statement 

was that the medication has been taken by many breastfeeding people without evidence of 

adverse effects in nursing infants. The least important factor was that their social network thinks 

this medication is a good choice.   

Parents rated their comfort level using a prescription medication based on certain 

statements, displayed in Figure 5.2. Parents were very uncomfortable (54%) or uncomfortable 

(25%) when there were no studies on the risk of infant exposure through human milk feeding. 

Parents were also very uncomfortable (17%) or uncomfortable (42%) if it was their first time 

using the medication. Whereas if they had used the medication during pregnancy small 

percentage was very uncomfortable (2%) or uncomfortable (8%). When the medication has been 

taken by many people without evidence of adverse effects on nursing infants’ parents were 

comfortable (49%) and very comfortable (18%). Parents were mostly comfortable/very 

comfortable (44%/7%) and neutral (33%) if their health care provider thinks the medication is a 

good choice for them. The majority of parents were neutral/comfortable using prescription 

medication if it is used to treat a chronic (55%/26%) or acute (45%/42%) illness.  

 

Parent’s decision making on medication use during human milk feeding 

More than half (N=68, 54.8%) of the parents responded that they found the decision to 

take a medication while feeding their child human milk difficult. Parents were asked how they 

feel when making decisions about taking medications during nursing, shown in Figure 5.3. 

Almost half (49%) of the parents worried about what could go wrong, followed by wavering 

between choices or changing your mind (37%) and unsure about what to do (34%). Very few 

parents selected they felt certain about what to do (9%).  
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Parents ranked statements that would make their decisions about medication use while 

human milk feeding difficult and easier, shown in Figures 5.4 and 5.5 respectively. Overall rank 

(refer to Table 5.7) of these statements shows the leading factor being lacking information about 

options, benefits, and risks of medications followed by knowing what resources are reliable. The 

last ranked factor for causing difficulty in decision making is feeling pressure from others such 

as family and friends. Overall rank (refer to Table 5.8) for factors making it easier for decision 

making showed having information on the pros and cons of taking the medication while nursing 

as being the most helpful followed by receiving advice from their healthcare provider. Receiving 

advice from their social support had the lowest overall rank.  

 

Parent’s knowledge and information sources on medication use during human milk feeding 

Parents (N=100) responded if they received information from their healthcare provider 

about medication use while infant feeding with human milk. The majority (64%) of the parents 

received information from their providers and listed the specialty of the providers, which is 

summarized in Table 5.9. Almost three-quarters (71.4%) of the parents received advice from 

their family doctor and one-third of the participants received information from their pharmacists. 

Almost one-fifth of parents received information from both Midwives and OBGYNs (19%).  

 Parents selected pharmacists (75%), family physicians (73%) and 

obstetrician/gynecologists (63%) as trusted sources for information gathering about medication 

use during infant feeding. While blogs (5%), social media (6%), family (5%) and friends (6%) 

were not selected by many participants as trusted sources, refer to Figure 5.7.  

Parents were asked an open-ended question about the advice they have been given about 

medication use while infant feeding human milk. Eighty-two participants responded and their 

responses were categorized into common themes and presented in Table 5.10. Most stated 

responses include, no advice given (17.1%), followed by advice on drug safety or what 

medications are okay to use (14.6%) and parents were given advice that their medication and 

most medications are fine to use while infant feeding (14.6%).  
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Healthcare provider survey 

 

Forty-seven healthcare providers completed the survey at the one-month time point 

where data was collected for analysis. The demographic characteristics of the parent participants 

are shown in Table 5.11.  

 

Demographic characteristics 

The majority of respondents were in the age category between 30-39 (70.2%), identified 

as a woman (89.4%), and were primarily of white/European descent (68.9%). The majority of the 

participants practiced in an urban setting (76.6%) at outpatient clinics (68.9%) followed by 

hospital settings (46.7%). Almost all the participants were physicians (93.6%) and over half 

(57.8%) of the participant’s area of practice was in primary care/family medicine. Over half 

(53.2%) of the respondent had less than 5 years in practice and a little over one-third (36.2%) 

had between 5-10 years of experience. Around 40 percent of the providers interacted with 

patients’ that have young children <25% and almost a quarter of the providers interacted with 

these patients between 25-49% in their practice.  

 

Health care providers’ preference factors towards medication use during human milk feeding 

Healthcare providers rated their comfort level in recommending a prescription medication 

based on certain statements, displayed in Figure 5.8. Most of the providers were uncomfortable 

(66%) or very uncomfortable (21%) when there were no studies on the risk of infant exposure 

through human milk feeding. When the medication has been taken by many people without 

evidence of adverse effects on nursing infants, providers were mostly comfortable (59%) 

recommending a medication. Practitioners were very comfortable (52%) and comfortable (38%) 

making a recommendation if controlled studies have not shown evidence of risk. If parents had 

used the medication in the past while nursing with no evidence of adverse effects on the nursing 

infant practitioners was mostly neutral (45%) or comfortable (38%). Practitioners felt generally 

comfortable (36%) and neutral (29%) making recommendations if parents are able to space the 

timing of the medication during infant feeding. 

Providers rated their level of confidence in advising on medication use during lactation as 

somewhat confident (41.4%), quite confident (31.0%) and slightly confident (20.7%), displayed 

in Figure 5.9.  
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Healthcare providers’ communication with parents on medication use during lactation 

was explored with a series of questions, displayed in Figure 5.10. Providers would routinely 

always (24.1%), often (27.6%) and sometimes (37.9%) ask parents if they were human milk 

feeding when discussing a medication. Almost half of providers would often (34.5%) or always 

(13.8%) ask parents if they were infant feeding human milk beyond 12 months. Almost all the 

providers often (51.7%) or always (44.8%) consider parents’ values when giving 

recommendations. Largely, providers’ advice on medication uses while nursing rarely (34.5%) or 

sometimes (44.8%) varies based on the infant’s age. Providers described their shift in views 

based on the infants’ age at 0-3 months vs. 3-6 months vs. 6-12 months and 1 year and order 

(refer to Appendix 5.3). 

Over three-fourths of the providers (22 out of 29) answered that they provide direct 

counselling to lactating parents about medication use. Providers described the type of 

counselling they provide, when counselling is given, what it entails, how long the sessions are 

and if it is covered by health insurance. Eighteen participants provided a response which is listed 

in Appendix 5.4. Providers counselled on potential risks vs. benefits, recommendations, and 

safety in lactation. Discussions are given during appointments, anytime someone is chestfeeding 

and before prescribing a new medication. Sessions generally range between 5-15 minutes and 

sometimes up to 45 minutes.  

 

Healthcare provider’s decision making on medication use during human milk feeding 

Healthcare provider’s role in parents’ decision making on medication use while nursing 

included sharing the decision with parents (65.5%) and providing support/advice for parents to 

make the decision on their own (58.6%) and no provider made the decision for the parents, refer 

to Figure 5.11.  

Providers were asked based on their opinion what makes a decision about medication use 

during lactation difficult for parents, shown in Figure 5.12. Most frequently selected statements 

to include, lacking information about options, benefits, and risks of medication (75.0%) followed 

by maternal fear/anxiety/expectations/ideas/feelings on medication use while lactation (71.4%). 

Unsupported in decision making was selected the least (3.6%).  

Providers were asked open-ended questions about factors that make it difficult and easier 

for them to support parents’ decision-making. Responses are shown in Appendix 5.5. Common 
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factors that make it difficult for providers include lack of time available to spend with patients, 

parents coming with misinformation (internet, family and friends, healthcare providers), patients’ 

expectations, conflicting advice from different providers, and lack of definitive information and 

education. Common factors that would make it easier for providers include reliable resources, 

improved patient resources/pamphlets and more education on medication safety. 

 

Healthcare providers’ knowledge and information sources on medication use during human milk 

feeding 

Providers rated the training they received on medication use during lactation during 

professional education as average (34.5%), below average (31.0%) and extremely poor (31.0%), 

displayed in Figure 5.13.  

Out of the twenty-nine participants that responded, around half (51.7%) answered that 

there are specific medications or medication classes that they are not confident in providing 

counselling to parents. Specific medications mentioned include pain medications, biologics, 

immunosuppressants, chemotherapy, sedatives, hypnotics, antiretrovirals, antibiotics, psychiatric 

medications, and newer medications. Responses are provided in Appendix 5.6.  

Providers were asked an open-ended question about where they find information on 

medication use during lactation. Twenty-six participants responded and their responses were 

categorized into common groups and presented in Table 5.12. The most common resource 

mentioned was UpToDate (46%), followed by Lactmed (35%) and Infant Risk (31%). 
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5.6 DISCUSSION 

From our study, we were able to better understand Canadian mothers/birthing parents’ 

and healthcare practitioners’ preferences, decision-making and knowledge around medication 

use during lactation. The scoping review performed (Yakandawala U, unpublished data, 2022) 

suggested future studies to investigate the shared decision-making process between parents and 

healthcare providers and what factors would help facilitate a better parent-provider relationship. 

As well as to understand healthcare providers' comfort and confidence in offering advice on 

specific medications or medication classes. Our study was able to explore these gaps, specifically 

evaluating factors that facilitate and hinder parents’ decision-making process. We were also able 

to evaluate healthcare providers’ role in parents’ decision-making and factors that impact their 

role. 

Within three months post-partum 95% of the participants had fed directly from the 

breast/chest, which is slightly higher compared to the breastfeeding initiation rate of 90% 

(2015/16) of Canadian mothers.9 In Canada 40–50% of parents stopped breastfeeding by 

6 months.10 Compared to in our study only 22.2% of parents stopped feeding human milk by 6 

months for their first child, 28.6% and 50% for their second and third child respectively. The 

participants of this survey had a high mean infant feeding duration of 17.3 months and feeding 

intention was 13.6 months for parents’ first child. Of the participants that completed infant 

feeding and including those that are currently feeding and passed their intended goal 51.7% 

achieved their feeding goal, 17.2% did not achieve their goal and 31% were still nursing (Table 

5.5).  

Most of the parent participants in this study used medication or product during pregnancy 

(93.3%) and postpartum (94.5%). Similar results are reported in another study “91.0 % of the 

women planned to or were using at least one prescription drug, OTC drug, or vitamin, mineral, 

or herbal remedy during breastfeeding”.11 Excluding products, the top five medication categories 

most used within six months post-partum (N=146) include pain medications (58.9%), 

medications to treat gastrointestinal conditions (21.9%), allergies (19.2%), psychiatric conditions 

(17.1%) and infections (14.4%). In this study, almost half (N=72/146, 49.3%) of the participants 

had changes in their medications/products within six months of giving birth. Looking at these 

participants’ changes in their prescription and non-prescription medications there were a few 

medication classes that are interesting to note. There was a decrease in medications used to treat 
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gastrointestinal conditions, allergies and blood clot prevention during post-partum. There was an 

increase in the use of medication used to treat pain, cough/cold, eye/ear infection and psychiatric 

medications, and hormonal contraceptives post-partum. A systematic review done by Saha et al. 

on postpartum women’s use of medicines and breastfeeding practices reports “The most 

commonly used medicines in register-based studies were systemic antibacterial if sex hormones 

(e.g., oral contraceptive) were not considered. In the rest of the studies, analgesics/antipyretics, 

nonsteroidal anti-inflammatory drugs (NSAIDs) and antibacterial/antibiotics were the most 

commonly used medicines if vitamins, minerals, or iron preparations were not considered”.12 

Additionally, a study conducted by Schirm et al., reports that the most commonly used drugs in 

the postpartum period include analgesics, laxatives, vitamins, anti-infectives, antiemetics, 

sedatives and hypnotics.13 

The majority of the parents experienced challenges during lactation/infant feeding with 

human milk (66.4%). Reasons include low milk supply, oversupply, latching issues, oral ties, 

infant not gaining weight, sore/cracked/painful nipples, clogged ducts, mastitis, engorgement and 

allergies. Over half (N=68, 54.8%) of the parents found decision-making on medication use 

while nursing to be difficult and very few parents felt certain about what to do when making 

decisions (9%). Almost half (49%) of the parents worried about what could go wrong, followed 

by wavering between choices or changing your mind (37%) and unsure about what to do (34%). 

Interestingly only 12% (N=14) of parents listed maternal medications as a reason for their 

decision to stop nursing (Figure 5.1). Something else (N=53) was selected by almost half of the 

participants for influencing the decision to stop nursing. Most listed reasons in this category 

include child-led weaning (N=17), return to work (N=12) and parents becoming pregnant or 

planning for pregnancy (N=12). Accurate representation of the reasons parents discontinue 

nursing is limited because the answer choice options did not include some of the common 

responses in the “something else” category. 

Prescription medications that have no studies on the risk of infant exposure through 

human milk created the most discomfort for both parents and healthcare providers. With 79% of 

parents being very uncomfortable/uncomfortable using such a medication. Similarly, 87% of 

healthcare providers were very uncomfortable/uncomfortable providing recommendations on 

these medications to parents. Therefore, it is of priority for both parents and healthcare providers 

to have access to information from evidence-based studies on medications exposure through 
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milk. Additionally, parents ranked the statement ‘lacking information about options, benefits, 

and risks of medications’ first for factors causing barriers to their decision making, followed by 

‘knowing what resources are reliable’. Healthcare providers rated the same statements based on 

their perception of factors making it difficult for parents in their decision making. Seventy-five 

percent of the providers selected ‘lacking information about options, benefits and risks of 

medication’. Followed by ‘maternal fear/anxiety/expectations/ideas/feelings on medication use 

while lactation’ selected by 71.4% of the providers. Interestingly this was only ranked fifth out 

of 12 by parents for a factor making a decision difficult. A study conducted by Spiesser-Robelet 

et al. on healthcare providers’ perceptions of breastfeeding women states “almost all the feelings 

that participants perceived from mothers were negative and most involved fear. According to the 

participants, this maternal fear was related to harming their child either by transmitting their 

disease via milk or by causing drug adverse effects. Maternal fear was described by participants 

regardless of the decision made during a maternal illness: that is, taking medication to treat the 

condition and continuing breastfeeding, or refraining from taking medication”.14 Our findings 

suggest that there may be some discrepancies between which factors healthcare providers view 

as barriers for parents compared to factors that cause difficulty for parents during decision 

making. 

Our study also evaluated parents’ perceptions of healthcare providers. Healthcare 

providers’ advice and recommendation were important and were considered by parents when 

making decisions. Parents selected healthcare providers as trusted sources for information. A 

large portion of the parents (64%) received information from their healthcare providers. Family 

doctors were selected the most (71.4%) followed by pharmacists (30%), they were also listed as 

the most trusted sources for information. Around half of the parents selected they were 

comfortable/very comfortable (44%/7%) while 33% felt neutral using a prescription medication 

while feeding their child human milk if their healthcare provider thinks the ‘medication is a good 

choice for them’. Additionally, parents ranked ‘receiving advice from their healthcare provider’ 

as the second most helpful factor in their decision making, the first being ‘having information on 

the pros and cons of taking the medication while nursing’.  

Conversely, many of the healthcare providers listed their training on medication use 

during lactation as being below average (31.0%) and extremely poor (31.0%). Around a third of 

healthcare providers felt quite confident (31.0%) while 41.4% felt somewhat confident about 
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advising on medication use during lactation to parents. This is consistent with a study on 

pharmacists stating that “less than half of the pharmacists agreed that they have satisfactory 

knowledge to resolve the medication and health-care problems in pregnant (47.82%) and 

breastfeeding women (39.13%) while 43.78% of pharmacists were neutral”.15 Additionally 

around half of the healthcare providers (51.7%) answered that there are specific medications or 

medication classes that they are not confident in providing counselling to parents. Specific 

medications mentioned include pain medications, biologics, immunosuppressants, 

chemotherapy, sedatives/hypnotics, antiretrovirals, antibiotics, psychiatric medications, and 

newer medications. These findings further support the need for improved education and 

professional development for healthcare providers. Findings from this study can help prioritize 

future research efforts on medications that are most used by parents along with medications 

healthcare providers feel less confident in providing advice. 

The healthcare providers' role in parents’ decision-making in this study includes ‘sharing 

the decision with parents’ (65.5%) and ‘providing support/advice for parents to make the 

decision on their own (58.6%). None of the providers made the decision for the parents. Parents 

described the type of advice they had received about medication use during infant feeding. Most 

of the advice was given by healthcare providers and included advice on drug safety, 

contraindications, the importance of parent health etc. Parents also mentioned that they have 

received conflicting advice from different providers. Some parents were told that most 

medications are safe to use while infant feeding while others were told to avoid medication use.  

 

Examples of advice parents received from their healthcare providers included:  

“That my well-being is a priority, and it is important that I take care of myself through 

medication so that I can take care of my baby.” 

 

“I have been told by my doctor to take my medication despite low risks and to continue 

breastfeeding. I was also told to time feedings before medication by the pharmacist, but this was 

not possible because I was told not to feed 12 hours after the medication, but I was still needing 

to feed every 2 hours. I called health links breastfeeding hotline and was not given any advice 

other than to consult a doctor.” 

 

A study by De Point et al. on opinions of pharmacists, described risk vs. benefit and 

infant age as the most frequently mentioned factors that were important to consider when 
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supplying medication to lactating women16. In our study providers commonly described their 

counselling on medication use to include discussion of risk vs. benefit and safety in lactation.  

 

Example of a providers counselling: 

“Depends on the medication and my familiarity with its safety profile in breastfeeding. Usually, 

counselling is done whenever I prescribe a new medication. Going over risks and benefits and 

what adverse events to look out for with regards to the baby. Depends, but usually 5 min. The 

visit would be covered. I always implore patients to take counsel from the pharmacist as well if 

I'm uncertain or unable to answer specific medication questions.”  

  

In a survey study conducted by Jones et. al: The medication vs breastfeeding dilemma,17 

examined what information parents received and wished to be given on medication safety during 

breastfeeding. Of the parents that were given a prescription medication 62% recall their doctor 

asking about how they were infant feeding and 29.1% stated they were not asked. Whereas 94% 

of GPs that took the survey stated before prescribing they would ask the parent how she was 

infant feeding. In our study, twenty-four percent of healthcare providers answered that they 

would always and 27.6% would often routinely ask their patients if they were infant feeding with 

milk when discussing a medication. The same study reports “only 21.9% (n=129) of GPs who 

responded to the survey said that they would ask the mother of a ‘toddler’ (taken to be older than 

12 months) if she were breastfeeding before prescribing”. In our study healthcare providers’ 

advice for medication used while nursing rarely (34.5%) or sometimes (44.8%) varies based on 

the infant’s age. Overall providers were more likely to ask parents about lactation with younger 

children compared to older children. They were less concerned, or more comfortable about 

medication use when the infant was over the age of one, using solids or other nutrition sources.  

A study by Al-Sawalha et al., reports “less than half of the participants stated that their 

physicians or pharmacists took time to talk with them about their prescribed medications”.18 In 

our study healthcare providers commonly stated that lack of time available to spend with patients 

was a barrier that made it difficult for them to support parents’ decision making. Other common 

factors include parents coming to them with misinformation, patients’ expectations, conflicting 

advice from different providers, and lack of definitive information and education. Common 

factors mentioned that would make it easier for providers include reliable and consistent 

resources for recommendations, improved patient resources/pamphlets and more education on 

medication safety. 
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Example of healthcare providers’ responses:  

“Written information/ handout to help support a patient's self-reflection on their own values and 

also a centralized, reliable, readable, and trusted by patient’s guideline on the safety of 

medications” 

“Safe, reliable, patient-friendly online resource” 

“A clear simple database of recommendations including safest period to restart breastfeeding 

based on the half-life, adverse effects, alternative options” 

 

Therefore, efforts should be made to review and update the resources available for 

healthcare providers on medication safety in lactation. Inconsistencies should be removed from 

reference material and reflect the most recent evidence.  

A limitation of this study is the population of parents that completed the survey were of 

similar backgrounds. Although efforts were made to recruit a diverse population by contacting 

various parent groups and organizations majority of the participants were of white ethnicity, 

between the age 30-39, highly educated, has a greater household income and lived in Manitoba. 

Future studies should specifically target under representative groups to include more people from 

different demographics. Another limitation of the survey was that it was only delivered online, 

therefore we were not able to reach individuals that did not have access to the internet. The 

survey was also only offered in English therefore Canadians whose official language is French 

(22.8%)19 would not be able to participate. Future versions of this survey can include a version in 

French as well as translators for underrepresented communities. Additionally, we can include 

paper copies of the survey that can be sent out to those living in remote areas without internet 

access. There was also a small sample size for the healthcare provider survey, and almost all the 

healthcare providers were physicians. For future versions of the survey, we can contact the 

appropriate associations for the different healthcare providers’ specialties to distribute the survey 

in an attempt to capture a variety of practitioners who work with post-partum parents.   

The main strength of this study is that we were able to learn about the facilitating and 

impeding factors in the decision-making process for parents. Additionally, we were able to 

understand healthcare providers' role in parents’ decision-making and factors that impact how 

they provide care. The mixed-methods design allowed us to gather richer data from the free-text 

responses to gain a deeper understanding of parents’ and healthcare providers’ thoughts and 

experiences. The study findings support the need for reliable and consistent resources on 

medication use during lactation and were a recurring theme by both parents and healthcare 
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providers. Parents valued healthcare providers as reliable sources for information and trusted 

their advice when decision-making. Therefore, a shared decision-making tool that can facilitate 

better communication between parents and their healthcare providers could improve parents’ 

decision qualities on medication use during lactation. Future studies could focus on assessing 

decisional needs of commonly used medications by postpartum parents and medications that 

were changed postpartum to develop decision aids that can be used in clinical practice.  

 

5.7 CONCLUSION  

Parents’ decision-making process on medication use during lactation and healthcare 

providers’ role in parents’ decision-making was evaluated in this study. Specifically, this study 

was able to examine the facilitating and impeding factors for parents during decision-making. 

Parents and healthcare providers would benefit from improved educational material and reliable 

sources for information on medication use during lactation. Priority should be made to assess the 

reliability and consistency of the available resources on commonly used medication by 

postpartum parents and assess the decisional needs of parents and healthcare providers. Future 

versions of this survey should focus on reaching underrepresented demographic groups. Findings 

from this study suggest a shared decision-making tool could be beneficial for clinical practice.  
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Table 5.1 Demographic characteristics of parent participants 

Characteristics No. % 

Age 149  

Under 18 0 0.0% 

18-29 30 20.1% 

30-39 104 69.8% 

40-49 14 9.4% 

≥ 50 1 0.7% 

 

Sex 

 

149 
 

Female  149 100.0% 

Male 0 0.0% 

Intersex  0 0.0% 

 

Gender 

 

149 
 

Woman  148 99.3% 

Man 0 0.0% 

Non-binary  1 0.7% 

 

Province/Territory of Residence  

 

148 
 

Alberta 8 5.4% 

British Columbia 8 5.4% 

Manitoba 98 66.2% 

New Brunswick  2 1.4% 

Newfoundland and Labrador 1 0.7% 

Nova Scotia 1 0.7% 

Ontario 25 16.9% 

Prince Edward Island  3 2.0% 

Quebec  1 0.7% 

Saskatchewan 0 0.0% 

Northwest Territories 1 0.7% 

Nunavut  0 0.0% 

Yukon 0 0.0% 

 

Household Income 

 

149 
 

< $20,000 0 0.0% 

$20,000-$50,000 11 7.4% 

$50,001-$80,000 37 24.8% 

>$80,000 101 67.8% 
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Ethnicity 

 

149 
 

Black (African, Afro-Caribbean, African Canadian descent) 2 1.3% 

East/Southeast Asian (Chinese, Korean, Japanese, Taiwanese 

descent or Filipino, Vietnamese, Cambodian, Thai, Indonesian, 

other Southeast Asian descent)  

8 5.4% 

Indigenous (First Nations, Métis, Inuk/Inuit descent) 12 8.1% 

Latino (Latin American, Hispanic descent) 0 0.0% 

Middle Eastern (Arab, Persian, West Asian descent (e.g., 

Afghan, Egyptian, Iranian, Lebanese, Turkish, Kurdish) 
0 0.0% 

South Asian (East Indian, Pakistani, Bangladeshi, Sri Lankan, 

Indo-Caribbean) 
7 4.7% 

White (European descent)  135 90.6% 

Do not know 1 0.7% 

 

Education 

 

149 
 

Some high school 1 0.7% 

Completed high school  8 5.4% 

Some college/university  15 10.1% 

Apprenticeship training and trades 2 1.3% 

Completed certificate 5 3.4% 

Completed college/university 72 48.3% 

Some graduate education 9 6.0% 

Completed graduate education 29 19.5% 

Professional degree (e.g., MD/JD/OD) 24 16.1% 

 

Marital Status  

 

146 
 

Living without a partner 8 5.5% 

Living with a partner 138 94.5% 

 

Current birthing status  

 

149 
 

Pregnant  5 3.4% 

Postpartum and/or have children  144 96.6% 

No children but planning to have children 0 0.0% 

 

Biological Children 

 

149 
 

None 0 0.0% 

1 90 60.8% 

2 45 30.4% 

3 13 8.1% 
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≥4 1 0.7% 

 

Challenges during lactation/infant feeding with human milk 

 

146 
 

Yes 97 66.4% 

No 49 33.6% 

 

Chronic health condition(s) 

 

149 
 

Pregnancy and postpartum  43 28.9% 

Pregnancy only  9 6.0% 

Postpartum only  17 11.4% 

No 78 52.3% 

Not applicable 2 1.3% 

 

Infant feeding experience (within 3 months postpartum) 

 

149 
 

Feeding directly from breast/chest  141 95% 

Formula 51 34% 

Donor milk 6 4% 

Pumped milk in bottles 85 57% 

Cup feeding 17 11% 

Spoon feeding 17 11% 

Supplemental Nursing System (SNS) feeding 12 8% 

Something else 5 3% 
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Table 5.2 Medication used during pregnancy (N=149) and postpartum (N=146) 

Medications Pregnancy 
Postpartum 

(Within 6 months) 

 
No. 

(N=149) 
%  

No. 

(N=146) 
% 

Allergies (e.g., antihistamine) 
 

33 
22.1% 28 19.2% 

Arthritis (e.g., hydroxychloroquine) 4 2.7% 3 2.1% 

Benzodiazepine or z-drug (e.g., zopiclone) 4 2.7% 4 2.7% 

Blood clot prevention (e.g., warfarin, heparin, 

Aspirin®) 
14 9.4% 8 5.5% 

Cancer therapy  2 1.3% 2 1.4% 

Cannabis (medical purpose) 2 1.3% 1 0.7% 

Cough and Cold 8 5.4% 13 8.9% 

Creams or ointments for skin conditions (e.g., 

psoriasis, eczema, fungal) 
21 14.1% 20 13.7% 

Diabetes (e.g., metformin, insulin) 9 6.0% 6 4.1% 

Eye or ear medication 4 2.7% 9 6.2% 

Freezing/local anesthesia  6 4.0% 4 2.7% 

Gastrointestinal conditions (e.g., nausea, 

constipation, diarrhea, heartburn, irritable bowel 

syndrome) 

49 32.9% 32 21.9% 

Heart conditions (blood pressure, cholesterol, 

heart rhythm)  
9 6.0% 9 6.2% 

HIV (e.g., antiretroviral)  0 0.0% 0 0.0% 

Hormone contraceptives  5 3.4% 10 6.8% 

Infections (e.g., antibiotic, antimalarial, 

antiviral) 
19 12.8% 21 14.4% 

Monoclonal antibody/biologic 2 1.3% 2 1.4% 

Pain (e.g., ibuprofen, opioid, muscle relaxant) 74 49.7% 86 58.9% 

Psychiatric condition (e.g., antidepressant, 

antipsychotic, mood stabilizer, stimulant) 
20 13.4% 25 17.1% 

Respiratory conditions (e.g., inhalers for asthma) 9 6.0% 9 6.2% 

Seizure disorder (e.g., anticonvulsant) 0 0.0% 0 0.0% 

Steroid 3 2.0% 4 2.7% 

Stimulant (eg. medications for ADHD, 

narcolepsy) 
2 1.3% 2 1.4% 

Thyroid hormone therapy 16 10.7% 12 8.2% 

Vitamins/Minerals (e.g., calcium, vitamin D, 

prenatal vitamins) 
110 73.8% 91 62.3% 

Natural health products (e.g., ginseng, gingko 

biloba, St. John's wort) 
11 7.4% 14 9.6% 
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Alcohol 9 6.0% 37 25.3% 

Caffeine 88 59.1% 79 54.1% 

Recreational Cannabis 2 1.3% 1 0.7% 

Something not listed 10 6.7% 9 6.2% 

No medication used  10 6.7% 8 5.5% 

 

 

 

Table 5.3 Medication used by parents who changed medications postpartum (N=72) 

 

Medications changed within 6 months postpartum No. % 

No 74 50.7 

Yes 72 49.3 

 

 

Medications Pregnancy Postpartum 
Percent 

Difference 

 No. % No. % % 

Allergies (e.g., antihistamine) 19 26.4% 14 19.4% -26% 

Arthritis (e.g., hydroxychloroquine) 3 4.2% 2 2.8% -33% 

Benzodiazepine or z-drug (e.g., 

zopiclone) 

3 4.2% 3 4.2% 0% 

Blood clot prevention (e.g., warfarin, 

heparin, Aspirin®) 

11 15.3% 6 8.3% -45% 

Cancer therapy  2 2.8% 2 2.8% 0% 

Cannabis (medical purpose) 2 2.8% 1 1.4% -50% 

Cough and Cold 3 4.2% 8 11.1% 167% 

Creams or ointments for skin 

conditions (e.g., psoriasis, eczema, 

fungal) 

10 13.9% 9 12.5% -10% 

Diabetes (e.g., metformin, insulin) 5 6.9% 2 2.8% -60% 

Eye or ear medication 1 1.4% 6 8.3% 500% 

Freezing/local anesthesia  3 4.2% 1 1.4% -67% 
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Gastrointestinal conditions (e.g., 

nausea, constipation, diarrhea, 

heartburn, irritable bowel syndrome) 

29 40.3% 12 16.7% -59% 

Heart conditions (blood pressure, 

cholesterol, heart rhythm)  

8 11.1% 8 11.1% 0% 

HIV (e.g., antiretroviral)  0 0.0% 0 0.0%  

Hormone contraceptives  2 2.8% 7 9.7% 250% 

Infections (e.g., antibiotic, antimalarial, 

antiviral) 

9 12.5% 11 15.3% 22% 

Monoclonal antibody/biologic 0 0.0% 0 0.0%  

Pain (e.g., ibuprofen, opioid, muscle 

relaxant) 

32 44.4% 44 61.1% 38% 

Psychiatric condition (e.g., 

antidepressant, antipsychotic, mood 

stabilizer, stimulant) 

14 19.4% 19 26.4% 36% 

Respiratory conditions (e.g., inhalers 

for asthma) 

5 6.9% 5 6.9% 0% 

Seizure disorder (e.g., anticonvulsant) 0 0.0% 0 0.0% 0.0% 

Steroid 1 1.4% 2 2.8% 100% 

Stimulant (eg. medications for ADHD, 

narcolepsy) 

2 2.8% 2 2.8% 0% 

Thyroid hormone therapy 11 15.3% 7 9.7% -36% 

Vitamins/Minerals (e.g., calcium, 

vitamin D, prenatal vitamins) 

59 81.9% 40 55.6% -32% 

Natural health products (e.g., ginseng, 

gingko biloba, St. John's wort) 

3 4.2% 6 8.3% 100% 

Alcohol 0 0.0% 28 38.9% N/A 

Caffeine 53 73.6% 44 61.1% -17% 

Recreational Cannabis 2 2.8% 1 1.4% -50% 

Something not listed 7 9.7% 6 8.3% -14% 

No medications used  1 1.4% 0 0.0% -100% 
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Table 5.4 Infant feeding with human milk duration, intention, and continued feeding 

 

Child  No. (%) Mean (months) 
Median 

(months) 

First child 145   

Infant feeding duration 90 17.3 14 

0 to 6 months 20(22.2%)   

7 to 12 months 21(23.3%)   

13 to 23 months 28(31.1%)   

≥ 24 months 21(23.3%)   

Not completed infant 

feeding  
55   

Infant feeding intention 

134 

Child weans n=6, 

Long as possible n=5 

13.6 12 

Second child 56   

Infant feeding duration 21 18.6 12 

0 to 6 months 6 (28.6%)   

7 to 12 months 6 (28.6%)   

13 to 23 months 3 (14.3%)   

≥ 24 months 6 (28.6%)   

Not completed infant 

feeding 
35   

Infant feeding intention 

49 

Child weans n=4, 

Long as possible n=3 

13.5 12 

Third child 12   

Infant feeding duration 8 23.7 20 

0 to 6 months 4 (50%)   

≥ 24 months 4 (50%)   

Not completed infant 

feeding 
4   

Infant feeding intention 12 12.8 12 

Fourth child 1   

Infant feeding duration 1 12 12 

7 to 12 months 1 (100%)   

Infant feeding intention 1 1.5 1.5 
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Table 5.5 Parents infant feeding with human milk duration compared to intentions  

Child (N) Yes* (n, %) No (n, %) Ongoing** (n, %) 

First child (145) 75 (51.7) 25 (17.2%) 45 (31.0%) 

Second child (56) 20 (35.7%) 9 (16.1%) 27 (48.2%) 

Third child (12) 4 (33.3%) 4 (33.3%) 4 (33.3%) 

Fourth child (1) 1 (100%)   

*Yes, also includes participants that were currently infant feeding but have passed the time of 

their infant feeding intention. 

**Ongoing, includes participants that are currently infant feeding but have not passed the time of 

their infant feeding intentions  

 

 

 
Figure 5.1 Factors that influenced parents’ decision to stop infant feeding with human milk 

(N=113) 
Note. Parents answered the question: “What influenced your decision to stop infant feeding with human milk? 

Please check all that apply”.  

Something else consists of (n=53): Child-led weaning n=17, parent return to work n=12, pregnancy/planning for 

pregnancy n=12, milk insufficiency n=7, still nursing n=7, difficulty feeding n=3, discomfort feeding n=3, parents 

health condition n=3, parent wanted independence n=2, child health condition, n=1, external judgement n=1, 

external stress, n=1, parent felt ready to stop n=1  
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Table 5.6 Overall ranking of factors from most to least important when taking a medication 

while human milk feeding (N=128) 

Statements Total Overall Rank 

The medication has been taken by many breastfeeding 

people without evidence of adverse effects in nursing 

infants 

653 
1  

(Most important) 

Studies have found this medication to have a low risk of 

causing harm to the baby 
640 2 

Your health care provider thinks this medication is a 

good choice for you 
453 3 

It is possible to watch for signs of side effects in the 

baby (e.g., irritability, change in eating/ sleeping) to 

show my medication is safe or not safe during 

breastfeeding 

451 4 

This medication has the lowest risk of causing side 

effects for the mother 
434 5 

This is the most effective medication for treating my 

depression symptoms/helping me function throughout 

the day 

423 6 

It is possible to space the timing of taking the 

medication and breastfeeding/pumping to reduce the risk 

of medication exposure to my infant 

385 7 

Your social network (e.g., family member/friend/ 

partner) thinks this medication is a good choice for you 
271 

8 

(Least important) 

Note. Parents answered the question: “What factors would be important to you with respect to taking the medication 

while feeding your baby human milk based on the following statements about the medication?”.  

Eight responses were ranked from 1 (most important) to 8 (least important).  ` 
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Figure 5.2 Parents’ comfort level using a prescription medication (N=125) 
Note. Parents answered the question: “Thinking about your own experiences how would you rate your comfort level 

using a prescription medication during infant feeding with human milk based on the following statements?” 

Responses were on a 5-point rating scale with the anchors 1 (very uncomfortable), 3(neutral), 5 (very comfortable). 

 

 
Figure 5.3 Parents feelings when making decisions about medication use during infant feeding 

with human milk (N=124) 
Note. Parents answered the question: “How do you feel when making a decision about taking medications during 

infant feeding with human milk?” 
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Table 5.7 Overall ranking of statements from most to least important that make the decision about 

medication use while human milk feeding difficult for parents (N= 106) 

Statements Total Overall Rank 

Lacking information about options, benefits, risks of 

medication 
813 

1 

(Most important) 

Knowing what resources are reliable 665 2 

Lacking information of benefits and harms of 

continuing/interrupting human milk feeding 
654 3 

Conflicting information from health care providers 630 4 

My fear/anxiety/expectation/ideas/feeling on medication 

use during lactation 
597 5 

How to access and filter all the information 591 6 

Assessing priorities in regard to my feeding relationship 559 7 

Conflicting information from sources (e.g., internet, 

support groups 
551 8 

Not feeling ready to make a decision 482 9 

Unsupported in decision making 437 10 

Feeling social pressure to not take any medications during 

infant feeding with human milk 
435 11 

Feeling pressure from others (family, friends, etc.) 410 
12 

(Least important) 
Note. Parents answered the question: “What makes the decision about medication use while infant feeding with 

human milk difficult for you?” Twelve responses were ranked from 1 (most important) to 12 (least important).  

 

 

Figure 5.4 Parents raking of statements that make the decision about medication use while 

human milk feeding difficult for parents (N=106)  
Twelve responses were ranked from 1 (most important) to 12 (least important).   
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Table 5.8 Overall ranking of statements from most to least important that make the decision 

about medication use while human milk feeding easier for parents (N=107) 

 Statements Total Rank 

Having information on the pros and cons of taking the 

medication while nursing 
387 

1 

(Most important) 

Receiving advice from my healthcare provider (e.g., 

physician, pharmacist) 
373 2 

Understanding the personal importance of the pros and 

cons of taking the medication while nursing (i.e., 

understanding how the pros and cons relate to my own 

personal values and preferences) 

318 3 

Having information on how others in a similar situation 

go about deciding 
206 4 

Receiving advice from my social support (family, friends, 

peers, spouse/partner) 
179 

5 

(Least important) 

Note. Parents answered the question: “What factors help make the decision about medication use while infant 

feeding with human milk easier for you?” Five responses were ranked from 1 (most important) to 5 (least 

important). 

 

 

Figure 5.5 Parents raking of statements that make the decision about medication use while 

human milk feeding easier for parents (N=107) 
Five responses were ranked from 1 (most important) to 5 (least important) 
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Figure 5.6 Parents decision making on specific scenarios when using medications while infant 

feeding (N=52)  
Note. Parents answered the question: “Did you have to make any of the following decisions? Select all that apply” 

 

 

Figure 5.7 Parents’ trusted sources for information gathering (N=106)  
Note. Parents answered the question: “Who do you trust to get information from about medication use during infant 

feeding with human milk? Select all that apply”  

Other (N=12) includes: Midwife n=5, Infant risk app n=3, Dr.Milk n=1,IBCLC n=1, Lactmed n=2, Lactation 

consultant n=3, Hales n=2, Breastfeeding network n=1, La Leche League n=1, NIH database n=1.   
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Table 5.9 Healthcare providers that parents’ received information on medication use during 

infant feeding (N=63) 

Provider Specialty No.  % 

Physician    

Doctor (Family) 45 71.4% 

Doctor (OBGYN) 12 19.0% 

Doctor (Pediatrician) 4 6.3% 

Doctor (Psychiatrist) 4 6.3% 

Doctor (Breastfeeding specialist) 4 6.3% 

Doctor (Rheumatologist) 2 3.2% 

Doctor (Allergist) 1 1.6% 

Doctor (Emergency) 1 1.6% 

Doctor (Endocrinologist) 1 1.6% 

Doctor (Infectious Disease) 1 1.6% 

Pharmacist 21 33.3% 

Midwife 7 11.1% 

Nurse 12 19.0% 

Nurse practitioner 6 9.5% 

Nurse (Public Health) 3 4.8% 

Nurse 3 4.8% 

Lactation expert/IBCLC 3 4.8% 

Naturopath 1 1.6% 

Psychologist 1 1.6% 

 

 

  



 164 

Table 5.10 Advice parents have received about medication use while infant feeding with human 

milk (N=82) 

Responses  No.  % 

None 14 17.1% 

Advice on drug safety/what medications okay to use 12 14.6% 

Own medication/ most medications are fine to use  12 14.6% 

Don’t use medications/certain medications  8 9.8% 

Most drugs are safe to use 8 9.8% 

Conflicting advice from providers  6 7.3% 

Space out timing of feeding  6 7.3% 

Talk to health care providers first  6 7.3% 

Minimal drug transfer to the milk 4 4.9% 

Watch child for adverse effects  4 4.9% 

Parent health is important 3 3.7% 

Do own research  3 3.7% 

Most drugs not well studies/ lack of research/ limited data  3 3.7% 

Misinformation  2 2.4% 

Advice on risk vs. benefit  2 2.4% 

Note. Parents answered the question: “What advice have you been given about medication use while infant feeding 

with human milk?”  

 

 

 

 

  



 165 

Table 5.11 Demographic characteristics of healthcare provider participants 

Characteristics No. % 

 

Age 47 

 

< 30 8 17.0% 

30-39 33 70.2% 

40-49 6 12.8% 

50-59 0 0.0% 

≥60 0 0.0% 

 

Sex 47 

 

Female  44 93.6% 

Male 3 6.4% 

Intersex  0 0.0% 

 

Gender 47 

 

Woman  42 89.4% 

Man 3 6.4% 

Non-binary  2 4.3% 

 

Ethnicity 45 

 

Black (African, Afro-Caribbean, African 

Canadian descent) 0 0.0% 

East/Southeast Asian (Chinese, Korean, 

Japanese, Taiwanese descent or Filipino, 

Vietnamese, Cambodian, Thai, Indonesian, other 

Southeast Asian descent)  3 6.7% 

Indigenous (First Nations, Métis, Inuk/Inuit 

descent) 4 8.9% 

Latino (Latin American, Hispanic descent) 1 2.2% 

Middle Eastern (Arab, Persian, West Asian 

descent 

(e.g., Afghan, Egyptian, Iranian, Lebanese, 

Turkish, Kurdish)) 1 2.2% 

South Asian (East Indian, Pakistani, 

Bangladeshi, Sri Lankan, Indo-Caribbean) 10 22.2% 

White (European descent)  31 68.9% 

 

Province/Territory of Residence  47 

 

Alberta 5 10.6% 

British Columbia 6 12.8% 

Manitoba 27 57.4% 

New Brunswick  1 2.1% 

Newfoundland and Labrador 0 0.0% 

Nova Scotia 1 2.1% 
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Ontario 6 12.8% 

Prince Edward Island  0 0.0% 

Quebec  0 0.0% 

Saskatchewan 1 2.1% 

Northwest Territories 0 0.0% 

Nunavut  0 0.0% 

Yukon 0 0.0% 

 

Setting of Practice 47 

 

Urban Setting 36 76.6% 

Rural Setting 11 23.4% 

 

Primary Profession 

 

47  

Physician 44 93.6% 

Nurse 2 4.3% 

Pharmacist 1 2.1% 

 

Specialty/area of practice 

 

45 

 

Primary care/Family medicine 26 57.8% 

Pediatrics 6 13.3% 

Obstetrics/Gynecology 5 11.1% 

Surgery 3 6.7% 

Psychiatry 2 4.4% 

Emergency medicine 2 4.4% 

Rheumatology 1 2.2% 

Respiratory 1 2.2% 

Anesthesiology 1 2.2% 

Palliative medicine  1 2.2% 

Oncology  1 2.2% 

Internal Medicine 1 2.2% 

Lactation consultant 1 2.2% 

 

Years in Practice 

 

47 

 

<5 years  25 53.2% 

5-10 years 17 36.2% 

10-19 years  5 10.6% 

20+ years 0 0.0% 

 

Primary institution of practice  

 

45 

 

Outpatient clinic 31 68.9% 

Outpatient clinic (academic) 9 20.0% 

Hospital 21 46.7% 

Emergency department 5 11.1% 

Community/Outpatient Pharmacy 0 0.0% 
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Percentage of patient interactions including 

families with young children  

47 

< 25% 19 40.4% 

25-49%  11 23.4% 

50% 8 17.0% 

51-74% 5 10.6% 

75-100% 4 8.5% 

 

 

 

 

 

 
Figure 5.8 Healthcare providers ratings of comfort level recommending a prescription 

medication to lactating parents (N=29) 
Note. Participants answered the question: “How would you rate your comfort level recommending a prescription 

medication to a lactating parent based on the following statements?”.  

Responses were on a 5-point rating scale with the anchors 1 (very uncomfortable), 3(neutral), 5 (very comfortable) 
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Figure 5.9 Healthcare providers level of confidence about advising on medication use during 

lactation (N=29) 
Note. Participants answered the question: “How confident are you about advising on medication use during 

lactation?” 

Responses were on a 5-point rating scale with the anchors 1 (not at all confident), 3(somewhat confident), 5 

(extremely confident) 

 

 
Figure 5.10 Healthcare providers communication about medication use during lactation with 

parents (N=29) 
Note. Participants rated each individual question on a 5-point scale with the anchors 1(never), 3(sometimes), 

5(always) 

3.4%

6.9%

34.5%

17.2%

10.3%

44.8%

3.4%

27.6%

37.9%

10.3%

51.7%

34.5%

27.6%

6.9%

44.8%

13.8%

24.1%

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Does your advice on medication use while infant feeding with human milk vary based on the
infant's age?

How often do you consider parental values/needs when giving recommendations on
medication use while infant feeding with human milk?

When giving advice on medications, do you ask parents if they are infant feeding with human
milk beyond 12 months?

Do you routinely ask a parent if they are chest/breast/human milk feeding (including
pumping) when discussing a medication?

Percentage of Participants

Never Rarely Sometimes Often Always
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Figure 5.11 Healthcare providers role in parents’ decision making on medication use during 

lactation (N=29) 
Note. Participants answered the question: “What is your usual role in making decisions on medication use during 

lactation?  Do you usually:” 

 

 
 

Figure 5.12 Healthcare providers perception of factors that make decisions about medication use 

during lactation difficult for parents (N=28) 
Note. Participants answered the question: “In your opinion and based on what your patients have shared with you, 

what makes a decision about medication use during lactation difficult for parents?” 
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Figure 5.13 Healthcare providers rating of their professional training on medication use during 

lactation (N=29) 

Note. Participants answered the question: “The training you received in your profession about  

medication use during lactation”  

 

Table 5.12 Resources for information gathering by healthcare providers (N=26)  

Resources No.  % 

Up to date 12 46% 

LactMed 9 35% 

Infant Risk 8 31% 

Textbook 3 12% 

Social Media (eg. Dr.milk) 3 12% 

Rx files 2 8% 

Lexicomp 2 8% 

Mother risk 2 8% 

Briggs 1 4% 

Hospital Resources 2 8% 

Internet 1 4% 

La Leche 1 4% 

Online supports 1 4% 

Professional guidelines 1 4% 

Pubmed 1 4% 

Specialist/Colleague consultation 1 4% 

Note. Participants answered the question: “Where do you find information on medication use 

during lactation. Specify the different sources” 



 171 

Appendix 5.1 Parent survey consent statement  
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Appendix 5.2 Healthcare provider survey consent statement  
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Appendix 5.3 Healthcare providers views on medication use during infant feeding (free 

response) 

Healthcare providers views on medication use during infant feeding based on age- 0-3 months 

vs. 3-6 months vs. 6-12 months vs. 1 year and older (N=20) 

1. “No difference”  

2. “N/a” 

3. “If the infant is younger, I am more likely to ask about breastfeeding” 

4. “As children are exclusively breast fed earlier in life- if a medication has a high excretion 

into milk and has potential adverse effects then I would worry more.” 

5. “More exposure when younger because sole source of nutrition.” 

6. “Less likely to remember asking about lactation with older children” 

7. “I am less concerned about medication use for toddler nursing (>1 years) as most of my 

patients feeding human milk to their older babies are able to skip doses/give formula or 

cow milk/or have pumped milk stored up.    Less than 6 months exclusively breastfeeding 

I am more cautious about protecting breastfeeding” 

8. “Some medications may be safer if infant older, less frequent breast feeding” 

9. “I use the InfantRisk app which stratifies their recommendations based on age. Also feel 

more comfortable with prescribing when the infant is older ie has started solids so 

proportion of breast milk in diet is lower” 

10. “If I am on the fence about a medication, infant age (and resulting frequency of 

breastfeeding and volume of human milk) sometimes plays a role in my comfort in using 

said medication” 

11. “I'm a bit more conservative recommending medications with sedation potential with 

very new babies.  Also, depending on patient preference I would be less concerned about 

affecting supply with an older child.” 

12. “If the child is nursing less after establishing solids, typically 1 year and older.” 

13. “To me it makes a difference whether they are taking in nutrition other than breast milk, 

also I consider newborns quite vulnerable and give more instruction to the parent about 

what possible side effects need medical assessment.” 

14. “Use of certain sedatives overnight for parents of older children changes if child is no 

longer feeding overnight or before half-life has passes” 

15. “Perhaps I would have a higher tolerance for an unknown risk medication in very young 

infants, however mostly my views would not significantly change.” 

16. “Most restrictive with meds 0-3 Least restrictive with >1” 

17. “Once eating solids (other available nutrition sources) I may be less concerned if the 

medication is very important for patient care - ie easier to wean if needed, easier to 

skip/delay feeds” 

18. “Unless studies have shown a significant difference in risk between infants and children 

>1 year of age I treat them all the same. Anybody less than 1 year falls under the same 

category” 

19. “It's difficult because I generally do not recommend medications, I would refer them to 

speak with their physician or midwife, whomever is most responsible, I wouldn't coach 

someone to take medications, only do education if the doctor has prescribed 

medications.” 

20. “0-3 more cautious of maternal medications 3-6 cautious of maternal meds 6-12 intro to 

solids, less cautious.   1 or older not concerned.” 



 174 

Appendix 5.4 Healthcare providers counselling to parents (free response) 

 

Do you provide direct counselling to lactating parents who may need to take a medication? 

(N=29) 

 

Yes 22 75.9% 

No 7 24.1% 

 

 

Can you tell us more about your medications and milk counselling? What type of counselling do 

you provide to parents regarding medication use during lactation? When is counselling given? 

What does counselling entail? How long are these sessions? Is this covered by healthcare 

insurance? (N=18) 

 

1. “If a lactating patient asks me directly about medication risks during breastfeeding I can 

look up the medication in the LactMed database and read about the evidence for the 

safety of its use during breastfeeding and the concentration of the medication that 

accumulates in the breast milk.” 

2. “During appointments, I talk about always discussing with a healthcare provider before 

taking medication while breastfeeding” 

3. “Often i counsel that the medication is SAFE while breastfeeding, despite what the 

pharmacist might say (I'm part of Dr. Milk- great resource)!” 

4. “I look up medications on infant risk and try to prescribe only inpatient medications that 

are compatible with breastfeeding. I see surgical patients so counsel them pre op and 

make plans for pumping perioperatively. At discharge I counsel them on safe medications 

for pain as well.” 

5. “Counsel during visit when prescribing a med re: potential risks, recommendations and 

safety in lactation. “ 

6. “Review UpToDate and InfantRisk at time of prescription, usually spend <5 mins as 

most commonly rx'd meds in primary care seem to be generally safe. Sometimes have to 

call pharmacy or ask pt to speak to their prescribing specialist.” 

7. “I will review evidence (if available) with parents, have a discussion about risks/benefits. 

Depending on medication, parent comfort/anxiety can be lengthy (15-30 min) 

conversation. Not covered by insurance.” 

8. “Risk benefit discussion   Consider parental values   Informed decision making   Maybe 

takes 10 min   Covered by provincial billing as part of the visit” 

9. “This is built into any prescribing I do for a breastfeeding patient.  I generally discuss 

what we know, things to watch for with baby, and sometimes warn them that pharmacist 

etc. may tell them something different.” 

10. “I always review meds on infant risk.” 

11. “As a physician there is always counseling about starting new medications.  I talk about it 

prior to prescribing.  With breastfeeding parents this is usually a 5+ minute 

conversation.” 

12. “Usually, inhaled therapies but sometimes IV asthma medication; counselling given as 

part of medical appointment; it is covered by provincial medicare; follow-up 

appointments 15 min first appointment 45 min” 
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13. “Counseling around risk of starting psychotropic vs risk of untreated mental illness. 

Begin conversation before conception if I can, always during early pregnancy. Outline 

available data and ask about values and opinions. Try to give patient time to discuss with 

family or friends before coming to a decision.”  

14. “On first meeting parents review maternal meds so I can review the literature if I am not 

familiar so give a proper opinion. I ask parents to update me if there are new meds.   

Length - depends on the meds Part of infant and child visit” 

15. “Prenatal depending on meds, early postpartum and whenever health status of 

breastfeeding person changes” 

16. “Counselling given anytime someone is chest feeding and I'm prescribing or 

recommending a medication. I counsel on known safety of medication during lactation 

and explain why I'm recommending this particular medication given the circumstances. 

No special billing codes. Often "free". Usually, short discussion to cover important 

points.” 

17. “Depends on the medication and my familiarity with its safety profile in breastfeeding. 

Usually, counselling is done whenever I prescribe a new medication. Going over risks 

and benefits and what adverse events to look out for with regards to the baby. Depends 

but usually 5 min. The visit would be covered. I always implore patients to take counsel 

from the pharmacist as well if I'm uncertain or unable to answer specific medication 

questions.” 

18. “Will discuss risks of medications and potential consequences. Patient makes informed 

decision whether to proceed with medication.” 
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Appendix 5.5 Impeding/facilitating factors for HCP to support parents’ decision making 

 

Factors making it difficult for healthcare providers to support parents’ decision making (N=20) 

 

1. “Lack of time to fully and fairly explore patient's fears and anxieties about medication 

use” 

2. “N/a” 

3. “lack of time to spend discussing medication” 

4. “So much misinformation from health care providers!” 

5. “Loss of easily accessible resources like motherrisk” 

6. “Difficult to overcome societal/cultural norms and expectations” 

7. “Hospital culture (lots of other people suggesting pump and dump)” 

8. “Time pressure and dogmatic belief that mother shouldn't take meds while breastfeeding” 

9. “Often they have read online or heard from friends information that does not go along 

with current evidence, and this makes them unwilling to engage in conversation 

surrounding shared decision making” 

10. “Lack of really definitive information.” 

11. “Nothing” 

12. “I see many patients under medicating themselves, especially for pain because they worry 

about how it will affect their babe despite being given adequate information about its 

safety.” 

13. “Lack of information and patient trusting internet research” 

14. “Some patients can be quite angry about even getting information provided in a neutral 

judgement freeway. Generally, they perceive psycho education as a judgement of their 

decision and can become upset. It is difficult to avoid this but luckily small minority of 

patients” 

15. “I would not consider this difficult. My role is to provide information based in available 

evidence and explain areas of uncertainty. Parents role is to make a decision.” 

16. “When they are getting very different info from other MDs” 

17. “Too much "I didn't own research". They've come with bad info, and I often don't have 

the time or energy to discuss” 

18. “Lack of knowledge on specific medications or if the literature is ambiguous with its 

recommendations” 

19. “The unknown effects of medications -- lack of education of medications and lactation” 

20. “Patient expectations and lack of definitive guidelines.” 
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Factors making it easier for healthcare providers to support parents’ decision making (N=19) 

 

1. “Better access to peer reviewed evidence-based resources” 

2. “N/a” 

3. “Reliable resources” 

4. “I think I help support them quite a bit.” 

5. “Online easily searchable up to date information” 

6. “More patient resources/pamphlets that can be shared with parents and other family 

members” 

7. “More education around medication safety perioperatively for my attendings and co-

residents (and even pharmacists)” 

8. “Tariff code for MD billing on med counselling.Better parent resources/handouts” 

9. “Written information/ handout to help support a patient's self-reflection on their own 

values and also a centralized, reliable, readable, and trusted by patients guideline on 

safety of medications” 

10. “Sources like LactMed and Infant Risk that state more clearly whether a medication is 

safe for use.” 

11. “Nothing” 

12. “I really, really, really miss the MotherRisk phone line and website.  They were really 

helpful in decision-making.” 

13. “Hospital funding infant risk app for staff.” 

14. “N/a” 

15. “If more doctors were aware and didn't always say pump and dump” 

16. “Safe, reliable, patient friendly online resource” 

17. “A clear simple database of recommendations including safest period to restart 

breastfeeding based on half-life, adverse effects, alternative options” 

18. “More education around medications and lactation” 

19. “Comprehensive guide on safe medications to use during breast feeding.” 
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Appendix 5.6 Healthcare providers confidence in providing counselling on specific mediations  

 

Are there specific medications or classes of medication that you are not confident about when 

counselling a lactating parent?  (N= 29) 

 

Yes 15 51.7% 

No 14 48.3% 

 

 

Tell us more about specific drug(s) or scenarios where you aren't sure about providing advice on 

maternal or infant safety to a lactating parent (N= 14) 

 

1. “Pain medications” 

2. “Biologics, immunosuppressants, chemotherapy” 

3. “Most medications!” 

4. “Tylenol #3 and tramacet are always my two difficult meds- I know there are better 

options for breastfeeding, but we have a strong cultural preference for using it here as it 

doesn't need a triplicate prescription pad. I've had pharmacists in our hospitals give 

conflicting information on their safety in lactation.” 

5. “Immune suppressants (would defer to a specialist) Sedatives/hypnotics/narcotics” 

6. “Antiretrovirals, some antibiotics” 

7. “Any meds for bipolar/schizophrenia” 

8. “Non-psychiatric medications” 

9. “I look up areas of uncertainty.” 

10. “Antipsychotics  Hypertension meds” 

11. “Less commonly prescribed medications   Biologics New medications that are outside of 

my scope of practice” 

12. “Psychiatric drugs, poor second-choice alternatives, single time ER use” 

13. “Antidepressants, blood pressure medications, antibiotics, cold medicine” 

14. “unclear long term adverse effects to infants in regards to many medications.” 
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CHAPTER 6. CONCLUSION/FUTURE DIRECTIONS- PILOT PROTOCOLS, DECISION-AID 
 

The current thesis project examined the methodologies and tools needed to study 

medications in human milk.  

The first study, a systematic review summarized the collection procedures and analytical 

techniques used to analyze 186 medications (belonging to 46 therapeutic categories) in human 

milk. The results from this review can help to identify a medication of interest and inform the 

development and validation of standardized protocols for milk sample collection and drug 

quantification in future prospective studies. The systematic review identified common medical 

conditions among participants in the included studies, depression (N=36) was presented the most 

followed by HIV (N=16), and post-partum pain (N=16). The top five medication therapeutic 

categories include antidepressants (N=58), anti-retroviral agents (N=43), antibiotics (N=16), 

NSAIDs (N=14) and opioids (N=14).  

Manitoba has a unique opportunity to lead medication in human milk research in Canada 

with the development of the Manitoba Interdisciplinary Lactation Centre (MILC) funded by CFI 

(Canada Foundation for Innovation). MILC is led by Drs. Azad, Nickel and Kelly. MILC 

provides opportunities to conduct interdisciplinary research on the impact of policies on 

breastfeeding, the biology of human milk, the influence of social factors on breastfeeding 

biology and behaviours, the impact of breastfeeding and human milk on maternal, infant and 

child health, and healthcare spending. MILC will allow us to conduct new one-of-a-kind research 

by building a novel human milk biorepository to study breast milk linked with provincial 

administrative health data on infant feeding. Both have the potential to be linked to provide a 

wealth of data on health and social services.  

The second study, a scoping review and survey on parent and healthcare providers’ 

preferences, decision making and knowledge on medication use during lactation suggests that 

parents and healthcare providers would benefit from improved educational material and reliable 

sources for information on medication use during lactation.  

Future studies could focus on assessing the decisional needs of commonly used 

medications by postpartum parents, these can include the five medication categories most used 

by postpartum parents (N=146) within six months which include pain medications (58.9%), 
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medications to treat gastrointestinal conditions (21.9%), allergies (19.2%), psychiatric conditions 

(17.1%) and infections (14.4%).  

In addition, around half (51.7%) of healthcare providers in this survey answered that 

there are specific medications or medication classes that they are not confident in providing 

counselling to parents. Specific medications mentioned include pain medications, biologics, 

immunosuppressants, chemotherapy, sedatives, hypnotics, antiretrovirals, antibiotics, psychiatric 

medications, and newer medications. These medications should also be considered as priority 

medications to assess decisional needs as well for developing standardized protocols to quantify 

drug transmission to human milk. 

Future versions of the survey should specifically target under representative groups to 

include participants from different demographics to better represent the Canadian population. 

This can include a version in French as well as translators for underrepresented communities.  

Parents valued healthcare providers as a reliable source for information and trusted the 

advice given for their decision-making. Therefore, a shared decision-making tool that can 

facilitate better communication between parents and their healthcare providers could improve 

parents’ decision qualities on medication use during lactation.  

Knowledge gained from this study and our future work will better enable parents and 

healthcare providers to make evidence-based decisions about the risks of drug exposure and the 

benefits of human milk feeding for their children.  

 

Knowledge translation 

We plan to publish this research in an open-access journal and share our findings at 

national conferences related to pediatric health and breastfeeding. We have held community 

engagement events locally in Winnipeg to involve interested mothers, parents, and the public to 

have meaningful interactions and exchange of knowledge between researchers and members of 

the community.  
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