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Abstract 

(1) Background: Access to reliable medicines information is essential to support safe medicine use 

during pregnancy and breastfeeding, where concerns regarding fetal and neonatal safety complicate 

clinical decision-making. Analgesics are widely used during these periods, yet uncertainty regarding 

safety persists due to evolving evidence, regulatory changes, and inconsistent information sources. 

Obstetric medicines information services play a critical role in addressing these information needs. 

This study aimed to evaluate patterns and characteristics of analgesic-related enquiries to a specialist 

obstetric medicines information service over a 20-year period. (2) Methods: 

A retrospective observational study was conducted using enquiry data from the King Edward 

Memorial Hospital Obstetric Medicines Information Service (KEMH OMIS), Western Australia. All 

enquiries recorded between 1 January 2001 and 31 December 2020 were extracted from the Microsoft 

Access®  database. Records with incomplete data were excluded. Data were standardised, coded, and 

analysed using Microsoft Excel®  and SPSS®  Version 25. Descriptive statistics were used to 

summarise enquiry characteristics, caller type, timing of exposure, and analgesic medicines involved. 

Trends over time were analysed. (3) Results: A total of 48,458 enquiries were analysed, of which 4,978 

(10.3%) related to analgesics, making this the third most common medicine class. Most enquiries 

related to breastfeeding (62.1%), followed by pregnancy (32.7%). The public accounted for 60.9% of 

calls, while health professionals contributed 39.1%. The highest frequency of breastfeeding enquiries 

occurred within the first four weeks postpartum, and pregnancy enquiries were most common in the 

second trimester. Paracetamol was the most frequently enquired analgesic (24.5%), followed by 

codeine (19.8%), ibuprofen (14.4%), diclofenac (7.2%), and tramadol (9.3%). Analgesic-related 

enquiries declined significantly over time (p<0.001), particularly codeine-related enquiries following 

regulatory safety warnings. (4) Conclusion: Analgesics represent a substantial proportion of 

medicines information enquiries in pregnancy and breastfeeding, reflecting widespread use and 

ongoing safety concerns. Pharmacist-led medicines information services play a critical role in 

supporting safe analgesic use. Continued surveillance and targeted education are essential to 

optimise maternal and infant medication safety. 

Keywords: obstetric medicines information; pregnancy; breastfeeding; medicines information 

service; medication safety; analgesics 

 

1. Introduction 

With the ever-increasing complexity of medicines and availability of therapeutic options, health 

professionals and the public require readily available, balanced and comprehensive medicine 

information facilities to ensure optimal understanding of medicines and their use in therapy. This 

access to information, while vital to the general population, is particularly important in relation to 

pregnancy and breastfeeding. Within Australia, approximately 90% of women take one or more 

medicine during pregnancy or while breastfeeding [1–4]. These medicines include over-the counter 
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medicines, prescribed medicines, complementary or alternative therapies, and/or illicit substances 

[1,5,6].  

Use of medicines by women during pregnancy and breastfeeding may be associated with 

potential adverse outcomes in the fetus or breastfed infant, who inadvertently becomes the recipient 

of these medicines via the placenta or the breast milk. These potential adverse outcomes increase the 

risk profile of medicines when used in this population and understanding and clinical assessment of 

the risk is required to adequately evaluate the potential outcomes [7,8]. Current information is 

required to establish a safety assessment in women who are pregnant or breastfeeding to enable 

informed decisions regarding continuation or cessation of medicines use, given that these medicines 

may have been initiated for chronic or acute conditions present during this period or associated with 

the consumer’s pregnancy or breastfeeding status [7–9]. Pregnant and breastfeeding women are 

generally excluded from clinical studies potentially further limiting development of knowledge and 

research in this area [2,10]. This lack of information or inadequate access to relevant information, 

poses a significant challenge in the medical management of these patients, and contributes to an 

increased level of anxiety in women for whom information is variable or in some instances, 

unavailable [3,11,12]. 

Pain management is common during pregnancy and breastfeeding, with analgesics widely used 

to treat acute and chronic conditions. Analgesics encompass a range of medicines, including 

paracetamol, non-steroidal anti-inflammatory drugs (NSAIDs), and opioids. Literatures reported 

that 4,783/9,459, 50.6% of women in Europe, America and Australia used over-the-counter analgesics 

including paracetamol, NSAIDs and aspirin during pregnancy [13]. A study analysing the patterns 

of prescription medication use during the first trimester of pregnancy in the United States showed 

two opioids, codeine and hydrocodone, were among the 35 most frequently used medications in all 

study year groupings [14]. Another study examined the patterns of medication use during and in the 

3 months prior to pregnancy by interviewing 140 Australian pregnancy women revealed that 

paracetamol was used in 97/140, 69.3% of women before pregnancy, and 68/140, 48.6% during 

pregnancy [15]. While paracetamol is generally considered first-line therapy, other analgesics present 

varying levels of risk depending on gestational age, dose, and pharmacological properties. Concerns 

regarding fetal exposure, neonatal safety, and adverse outcomes frequently complicate clinical 

decision-making [1,5,6].  Regulatory warnings, evolving evidence, and inconsistent information 

sources contribute to uncertainty among both consumers and health professionals [5,6]. The risks 

associated with medicine exposure in either pregnancy or breastfeeding are determined by a 

multitude of factors that include, but are not limited to, understanding the pharmacokinetics and the 

pharmacodynamics of the medicine and the implications on the fetus and breastfed infant [5,16–18]. 

In both pregnancy and breastfeeding, the above factors need to be considered when women are 

presented with information regarding the safe use of medicines. This information can be self-sourced 

or provided by health professionals. Consumers have an unprecedented access to an array of 

information with the availability of ‘Google Searches” posing an ongoing problem in the provision 

of current, evidence-based information [19]. It is this access to current and relevant information that 

poses concern and requires review into how information is accessed and its clinical relevance for each 

scenario. Appropriate clinical care is determined by the availability of, and access to, information, 

and the ability of the individual to interpret the information.  

For over 30 years, the clinical pharmacists at the study hospital have provided a free telephone 

service that offers evidence-based information both to consumers and healthcare professionals. The 

service responds to between 2,500 and 3,000 enquiries annually, covering topics such as medication 

use pre- and post-conception, teratogenic risks during pregnancy, reproductive toxicities from drug 

exposure, and drug compatibility with breastfeeding [20]. This research aimed to identify patterns of 

access to medicines information on analgesics required by health professionals and pregnant and 

breastfeeding women. This enabled reporting on utilisation of current resources available and to 

inform the future education planning for medical, pharmacy nursing and midwifery healthcare 

professionals in the hospital as well as in the community.   
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2. Materials and Methods 

2.1. Study Setting and Design  

The setting for this research was the King Edward Memorial Hospital (KEMH) Obstetric 

Medicines Information Service (OMIS). KEMH is a specialist tertiary Women’s and Newborn Health 

Service that provides obstetric, gynecological and neonatal care to the women of Western Australia 

(WA) and their families. The KEMH OMIS is a service providing safety information for the use of 

medicines in pregnancy and breastfeeding since 1988 and is the only service available of this nature 

in Western Australia.  

This study employed a mixed-methods design comprising of a retrospective observational 

analysis of analgesic-related enquiries recorded by the KEMH OMIS between 1 January 2001 and 31 

December 2020. 

2.2. Data Source and Extraction   

The KEMH OMIS database was established in Microsoft Access® in 2001. Pharmacists routinely 

recorded enquiry details at the time of the call. All electronic records between 2001 and 2020 were 

extracted to Microsoft Excel® for cleaning and analysis. The dataset contained 49,811enquiries. 

2.3. Data Preparation  

Records with missing medicine or reference information were excluded. Duplicate records were 

removed. Approximately 3% of records were excluded. 

Medicine names were standardised using Australian Medicines Handbook nomenclature. 

Medicine classes were assigned accordingly. Caller category, reason for call, gestational age, and 

infant age were coded into predefined categories.  

2.4. Data Analysis  

Data were analysed using Microsoft Excel® and SPSS® Version 25. Descriptive statistics were 

used to summarise frequencies and percentages. Analysis for this manuscript focused on analgesic-

related enquiries. 

3. Results 

3.1. Call Characteristics  

A total of 49,811 calls were extracted from the database for the 2001 to 2020 period. Of these, 

1,353 records were discarded due to data-entry errors, which included duplicate entries and 

incomplete data entries, resulting in 48,458 calls for analysis.  Of these, 85.5% (n = 41,468) related to 

20 defined medicine classes. Analgesics were the third most frequently queried medicine class, 

accounting for 4,978 enquiries (10.3% of total enquiries)  

Of the 4, 978 calls, more than half (62.1% n=3,091) of all calls related to analgesic use in 

breastfeeding, with 32.7% (n=1,626) relating to use in pregnancy. The remaining 5.2% of calls related 

to neonatal medicines and medicine interactions or listed as other. (Figure 1) 
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Figure 1. Categories of Enquiries to the KEMH OMIS related to analgesics (n= 4,978). 

3.2. Characteristics of Callers  

Health professionals accounted for more than a third of all the enquiries recorded (39.1%, 

n=1,947), with the public accounting for 60.9% (n=3,030) of all calls. 

The health professionals were classified into their respective professions (Table 1). Medical 

practitioners accounted for 20% (n=326) of all recorded pregnancy enquiries and 11.8% (n=365) of 

breastfeeding enquiries. Other health professionals, accounting for 0.5% (n=25) of enquiries 

comprised of physiotherapists, psychiatrists, obstetricians and dentists. 

The public enquiries represented 66.6% (n=2,060) of breastfeeding calls. There were no 

demographic data available to distinguish whether a public caller was the pregnant or breastfeeding 

woman for whom the medicine was intended. 

Table 1. Type of Callers and Medicines Information Calls related to analgesics in Pregnancy or Breastfeeding. 

Type of Caller  

Medicines 

Information 

in Pregnancy  

Medicines 

Information in 

Breastfeeding  

Other  Total  

Medical Practitioner  326 (20.0%)  365 (11.8%)  108 (41.4%)  799 (16.1%)  

Nurse/Midwife  91 (5.6%)  366 (11.8%) 49 (18.8%)  506 (10.2%)  

Pharmacist   256 (15.7%)  287 (9.3%)  74 (28.4%)  617 (12.4%)  

Other Health 

Professionals  
10 (0.6%)  13 (0.4%)  

2(0.8%)  25 (0.5%)  

Public  942 (57.9%)  2,0660 (66.6%)  28 (10.7%)  3,030 (60.9%)  

3.3. Time Period of Concern: Gestation or Age of Infant 

Of the 1,626 calls pertaining to medicines use in pregnancy, all related to a gestational period 

and the most common period of concern was the second trimester (n=537, 33.0%). Both the public 

and medical practitioners identified the second trimester as the gestational period most commonly 

of concern, followed closely by the first trimester, with 493 calls (30.3%) (Figure 2). Nurses and 

midwives identified the second and third trimesters as the most common period of concern. 

1626

3091

261

Pregnant Breastfeeding Other
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Figure 2. Most Common Period of Concern during Analgesics use in Pregnancy by Type of Caller (n= 1,626). 

Of the 3,091calls that related to breastfeeding, 2,345 (75.8%) recorded the age of the infant, with 

the majority (23.2%) within the first four weeks of an infant’s life. This age of the infant was the most 

common age of concern amongst all variations of caller types (Figure 3). 

 

Figure 3. Most Common Period of Concern during Analgesics use in Breastfeeding by Type of Caller (n= 

2,345). 

3.4. Analgesic Medication   

Analgesics included opioid and non-opioid formulations, which encompassed both over-the-

counter and prescription medicines. The route of administration was not noted for any of the 

analgesics within the original dataset. Figure 4 illustrates a declining trend in enquiries about 

analgesics (p<0.001), particularly in the past five years. 
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Figure 4. Number of Analgesic Enquiries per Year (n=4,978). 

Paracetamol was the most common analgesic amongst the enquiries, accounting for 24.5% of 

calls (n=1,220). Codeine related enquiries accounted for 19.8% of calls (n=988). Non-steroidal anti-

inflammatories (NSAIDs) included ibuprofen (14.4%, n=715) and diclofenac (7.2%, n=359). Tramadol 

accounted for 9.3% of enquiries (n=462) as described by Figure 5. 

Paracetamol was the most common medicine enquiry across the dataset accounting for 2.5% (n= 

1,226) of all 48,458 enquiries over the 20-year period.  

 

Figure 4. Top 10 Analgesic Enquiries. 

3.3.1. Codeine Use in Breastfeeding  

Figure 5 illustrates a reduction in codeine-related enquiries in breastfeeding since 2016. From 

2001, to the TGA advice release in 2015, the codeine related enquiries identified a significant declining 

trend over the 20-year period (p<0.001). Since the release of the updated information in 2015, a more 

notable steady decline is noted in enquiries from 35 enquiries in 2015, to 12 enquiries in 2020. 
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Figure 5. Number of Codeine Related Calls in Breastfeeding to the KEMH OMIS (n=592). 

4. Discussion 

This study represents the first detailed longitudinal analysis of analgesic-related enquiries to the 

King Edward Memorial Hospital Obstetric Medicines Information Service (KEMH OMIS), providing 

insight into medicines information needs in pregnancy and breastfeeding over a 20-year period. 

Analgesics were the third most commonly enquired medicine class, accounting for 10.3% of all 

enquiries, reflecting the high prevalence of pain and analgesic use during pregnancy and the 

postpartum period [1,5,6]. These findings are consistent with national and international data 

demonstrating frequent analgesic exposure in pregnancy and breastfeeding, and the associated need 

for reliable safety information [3,4,21] 

A key finding was the predominance of breastfeeding-related analgesic enquiries (62.1%) 

compared with pregnancy-related enquiries (32.7%) (Figure 1). This likely reflects the clinical context 

of postpartum pain management, including perineal trauma, caesarean section recovery, and 

musculoskeletal pain [3]. Additionally, Western Australia has historically reported high 

breastfeeding initiation rates, with 93% of women breastfeeding at hospital discharge [22]. The early 

postpartum period represents a time of increased analgesic use, uncertainty regarding infant 

exposure via breast milk, and heightened concern among both consumers and health professionals 

[23]. The concentration of enquiries during the first four weeks postpartum (Figure 3) aligns with 

known pharmacokinetic considerations, including immature neonatal drug clearance and increased 

permeability of mammary epithelium, which may influence infant drug exposure and clinical 

concern [23]. Our findings are consistent with a study analysing breastfeeding questions to 

Australians medicines call centre that the general public commonly enquired about analgesics freely 

accessible or over-the-counter, including non-steroidal anti-inflammatory products (9.3%), 

paracetamol (6.9%), ibuprofen (4.8%) and codeine (4.2%) [24].   

Paracetamol was the most frequently queried analgesic, accounting for 24.5% of analgesic 

enquiries and representing the most common individual medicine enquiry overall (Figure 4). This 

finding is expected given its widespread availability, first-line recommendation for pain management 

in pregnancy and breastfeeding, and over-the-counter accessibility [1,5,6,13,15]. Despite its 

established safety profile when used appropriately, public and professional uncertainty persists, 

particularly following conflicting reports regarding potential associations between prenatal 

paracetamol exposure and neurodevelopmental outcomes [25,26]. Subsequent expert reviews, 

including from the Royal Australian and New Zealand College of Obstetricians and Gynaecologists, 

have reinforced that paracetamol remains the preferred analgesic during pregnancy when used at 
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the lowest effective dose and duration [27–30]. The high frequency of paracetamol-related enquiries 

highlights ongoing uncertainty and reinforces the importance of specialist medicines information 

services to provide evidence-based reassurance and guidance. 

Opioid-related enquiries, particularly codeine (19.8%) and tramadol (9.3%), also comprised a 

substantial proportion of analgesic enquiries (Figure 4). These findings reflect recognised concerns 

regarding opioid safety in breastfeeding, including the risk of neonatal opioid toxicity associated with 

variable maternal metabolism [23]. Codeine-related enquiries declined significantly over the study 

period, with a marked reduction following regulatory changes and safety warnings (Figure 5). The 

Therapeutic Goods Administration (TGA) strengthened warnings regarding codeine use in 

breastfeeding due to risks associated with ultrarapid CYP2D6 metabolism, which may result in 

elevated morphine concentrations in breast milk and neonatal respiratory depression [23,31]. 

Additionally, the up-scheduling of codeine to prescription-only status in Australia in 2018 likely 

reduced accessibility and use, contributing to the observed decline in enquiries [31]. These findings 

demonstrate the responsiveness of medicines information enquiries to regulatory and safety 

communications and highlight the impact of regulatory interventions on clinical practice and 

information-seeking behaviour. 

Non-steroidal anti-inflammatory drugs (NSAIDs), including ibuprofen (14.4%) and diclofenac 

(7.2%), were also frequently queried. NSAID use presents gestational-dependent risks, including 

premature closure of the fetal ductus arteriosus and oligohydramnios in later pregnancy, which may 

contribute to increased clinical caution and information-seeking behaviour [1,5,6]. In contrast, 

ibuprofen is generally considered compatible with breastfeeding due to minimal transfer into breast 

milk, which may explain the predominance of breastfeeding-related NSAID enquiries, reflecting the 

need for reassurance rather than contraindication [23]. 

Despite analgesics representing a common medicine class, a significant overall decline in 

analgesic-related enquiries was observed over the study period (p<0.001) (Figure 4). Several factors 

may contribute to this trend, including improved availability of evidence-based prescribing 

guidelines, increased clinician familiarity with analgesic safety profiles, and regulatory interventions 

affecting opioid prescribing [31]. Increased access to online medicines information resources may also 

influence enquiry patterns, although variability in quality and reliability remains a concern [19]. The 

decline in codeine-related enquiries following regulatory changes further highlights the impact of 

public health interventions and safety communications on medicines utilisation and information-

seeking behaviour. 

The predominance of consumer-initiated enquiries relating to analgesics underscores the role of 

obstetric medicines information services in supporting safe self-management and addressing 

uncertainty regarding commonly used medicines. Analgesics are widely accessible without 

prescription, increasing the likelihood of independent use by consumers and the need for accessible, 

reliable safety information [1,5,6]. The findings demonstrate that even well-established medicines 

such as paracetamol continue to generate significant information needs, reflecting ongoing public 

concern and the complexity of risk assessment in pregnancy and breastfeeding. 

Overall, the patterns observed in analgesic enquiries highlight the dynamic relationship between 

medicine use, regulatory changes, evolving safety evidence, and information-seeking behaviour. 

Continued monitoring of enquiry trends provides valuable insight into emerging areas of concern, 

identifying information gaps and supports the role of specialised medicines information services in 

promoting safe and informed analgesic use in pregnancy and breastfeeding. 

5. Conclusions 

Analgesics were among the most frequently enquired medicine classes to the KEMH OMIS over 

the 20-year period, reflecting their widespread use and the complexity of risk assessment in 

pregnancy and breastfeeding. Paracetamol, codeine, and non-steroidal anti-inflammatory drugs 

accounted for the majority of analgesic enquiries, highlighting ongoing uncertainty regarding both 

commonly used and higher-risk medicines. The predominance of breastfeeding-related enquiries, 
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particularly in the early postpartum period, underscores the need for timely, evidence-based 

guidance to support safe maternal pain management while minimising infant risk. 

The observed decline in analgesic enquiries, particularly codeine-related enquiries following 

regulatory changes, demonstrates the impact of safety communications and prescribing restrictions 

on medicine use and information-seeking behaviour. Despite this decline, continued demand for 

information regarding first-line analgesics such as paracetamol highlights persistent consumer and 

clinician concerns and reinforces the importance of specialist obstetric medicines information 

services. 

These findings confirm the critical role of pharmacist-led medicines information services in 

supporting safe analgesic use during pregnancy and breastfeeding. Ongoing surveillance of enquiry 

trends, alongside targeted education and accessible evidence-based resources will be essential to 

address emerging safety concerns and optimise medication safety for mothers and infants. 

6. Limitations 

This was the first Western Australian study to analyse a pregnancy and breastfeeding medicines 

information service over 20 years, but limitations included incomplete and inconsistently 

documented data, reliance on a single coder, exclusion of pharmacist identity, and restricted survey 

scope, which limited assessment of data accuracy, service quality, and user characteristics. Future 

improvements should include enhanced database design with structured data entry, independent 

coding validation, broader stakeholder engagement, and collection of demographic and geographical 

data to better support service evaluation, quality improvement, and targeted service delivery. 
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