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Abstract

Most of us would agree with the statement that pregnancy and childbirth are some of the most vulnerable phases
in a woman’s life and women'’s safety and maternity care heavily affects the maternal mortality rate and neonatal
mortality rate. A well-developed caregiving system can help mother’s combat challenges, such as pre-eclampsia,
gestational diabetes, and the safety of medication during breastfeeding. The analysis of this study focused on
the participation of healthcare professionals, including doctors, midwives, nurses, and pharmacists, with the use
of technologies, such as telemedicine, and centralized communication platforms. These include role ambiguity,
communication challenges, and cultural hierarchies. Interdisciplinary approaches to delivery improved maternal
care. Reduced complications and better patient outcomes ensued. Centralized systems eradicated errors, while
good teamwork resolved issues with safety concerning maternal immunization and breastfeeding. Professional
hierarchies and workload pressures were still problems. Nurses and pharmacists played key roles in mitigating
medication-related risks. Communication frameworks and mutual respect also fostered collaboration. Role
definition, training programs together, and an equitable distribution of workload must be present to overcome the
barriers. Interdisciplinary collaboration is important for holistic maternity care. Empowerment of the health teams
by technology, training, and streamlining will help improve maternal outcomes sustainably.
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INTRODUCTION deaths annually.”! Although public health progress has
increased life expectancy and fertility rates in the country,
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care is the right of every mother.!! Sadly,
maternity care remains a significant challenge
in the healthcare infrastructure in India with the
country accounting for 22% of global maternal
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cing maternity care

serious indicators, such as maternal mortality ratio (MMR)
and infant mortality rate presented little progress during the
1990 decade with both saturating to around 400/100,000 live
births and 60/1,000 live births, respectively.?! Launched
in 2005 under the National Rural Health Mission (NRHM),
the Janani Suraksha Yojana aspired to reduce maternal and
neonatal mortality through cash incentives and coordinated
care for institutional deliveries.® Although the scheme has
improved institutional delivery rates in underperforming
states, it is unlikely to achieve ambitious targets, such as
reducing MMR to 100/100,000 live births because of the
persistence of the challenges in ensuring equitable and quality
access to healthcare.” Improving quality care delivery is
essential not only to reduce maternal mortality but also to
regain public trust in the healthcare system and improve the
sustainability of the gains achieved.

Quality of care in maternal health deals with ensuring timely
access to effective and compassionate services. Disparities
persist in service delivery, such as differences in outreach
activities and antenatal care coverage between regions. For
instance, a 10-year-old research study indicated drastically
higher Auxiliary Nurse Midwife visits in Tamil Nadu and
Karnataka relative to Bihar and West Bengal .1 Similarly,
urban areas report higher antenatal care utilization than rural
areas, with 62.4% of urban women receiving World Health
Organization (WHO)-recommended care compared to 27.7%
inrural settings, as per NFHS-3 (2005-2006). Recentevidence
from DLHS-3 (2007-2008) indicates marginal improvements
in maternal care access post-NRHM, particularly in high-
focus states.'>!!) Addressing these regional and urban-rural
disparities, alongside emphasizing clinical and interpersonal
effectiveness, is crucial to achieving the goals of reduced
maternal morbidity and mortality.

It has been observed and noted that through an inter-
professional collaborative approach, a reduction in maternal
health issues has been reported and also the best of
maternal care has been served. Such an inter-professional
approach can involve all of the members of the healthcare
professions, such as doctors, obstetricians, midwives, nurses,
pharmacists, and nutritionists in collaboration and thus give
the mothers the most holistic caregiving environment. This
paper examines how interdisciplinary teamwork improves
maternity care in the presence of common challenges,
such as pre-eclampsia, gestational diabetes, and post-
partum mental health issues, and the emerging ones, such
as infections or health disparities. The paper also examines
the role of technology, such as telemedicine and shared
digital platforms, in improving access to care and supporting
collaboration among professionals. We can develop an
efficient and compassionate maternity care system by
focusing on the needs of pregnant mothers and their
families, thus fostering effective teamwork. This approach
promises better outcomes and reduced risks while ensuring
that everyone has a positive experience.
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THE ROLE OF INTERDISCIPLINARY
COLLABORATION IN ADDRESSING
MATERNAL HEALTH CHALLENGES

Maternity care is a very complex and dynamic profession
with many professionals working toward providing perfect
results for both mothers and infants. One such aspect is the
safe and proper use of medicines addressing health issues
related to a mother either during pregnancy or in the post-
partum stages. Collaboration among the care providers
such as nurses, pharmacists, and physicians may optimize
maternity care for individual patient needs with minimum
adverse effects.l'’ The collaborative approach promotes a
care approach that meets not only the medical needs of the
mother but also the social and emotional needs of mothers
and their families. Therefore, integrated care models that
are based on interdisciplinary collaboration will be key to
enhancing quality in maternity care.

The World Health Organization advocates for the integration
of health services that form a continuum of care and that
cuts across different levels and various settings tailored
to the needs of a patient.' Healthcare professionals,
such as nurses are often in close contact with mothers
and are the ones who keep track of the patient’s vitals.!'”
They often are the mediator between the patients and the
doctors. They ensure that mothers follow and implement
the pharmaceutical care plans and take all their vitals on
time. They also ensure the mothers take a balanced diet.
They keep a close monitor on the effect of medicine on the
mothers. They also aid in educating mothers on the use of
medications during pregnancy and breastfeeding.!'! Their
input is essential in individualizing care according to the
patient’s goals, context, and preferences. Other areas of
great importance involve addressing inequities in maternity
care where interdisciplinary collaboration is a must.

Pharmacists on the other hand are the experts in medicines
and can help to design a proper pharmaceutical care plan
for the mothers. They know about contra-indications and
hence, can ensure pregnant mothers have prescribed the right
medicines and it’s safe for both the mother and the child.
Healthcare teams would, in this sense, strategize to eliminate
disparities and ensure that mothers are accorded support in the
health centers. Patient safety is of paramount interest when
it comes to maternity care, especially in the dimension of
pharmaceutical interventions.!'! Unsafe medication practices
can lead to preventable harm, thus making standardized
training and education for all healthcare providers involved
in maternity care necessary. Being involved in the majority
of patient contact hours, nurses are most adequately trained
to detect and intervene in the misuse of medications. The
introduction of the International Standards of Curricula
on pharmacotherapy may lead nurses to become better
teammates for interprofessional collaborative care.l'”!"]
Shared goals along with an aim for patient-centred outcomes




might see the role of interdisciplinary collaboration for quite
dramatic improvements in safety and quality of care provided
in the maternity setting. Figure 1 depicts a Venn diagram
indicating the role of nurses and pharmacists in providing
comprehensive maternal care.

NEED FOR INTER-PROFESSIONAL
COLLABORATION DURING
VACCINATION IN MATERNAL CARE

Maternal vaccines are very important to protect maternal
health. It is noted that pregnant women and infants are more
susceptible to infections and vaccinating the mothers can be
an effective way to protect women against these infections.
Maternal vaccination gives double protection to both the
mother and her infant, protecting them from infections
that are vaccine-preventable at periods of vulnerability.”
Shielding the pregnant woman from the infection indirectly
protects the fetus from all potential complications such as
congenital infections and adverse outcomes. In addition to
the antibody transfer through the placenta and breast milk,
this protection to the infants extends into the first couple of
months in their lifetime when their immunology apparatus
is still developing.?! All of these benefits illustrate why
vaccinating mothers is so pertinent to public health policies
for vaccination.

Nonetheless, despite the plethora of proof of the effectiveness
and safety of vaccines among pregnant mothers, vaccine
anxiety continues to be a significant problem. Low
confidence in vaccines, compounded by issues such as the
new technology platform of COVID-19 vaccines, has limited
the large-scale implementation of maternal immunization
programs across the globe.l?>?* Therefore, education, clear
communication, and increased access need to be addressed
to increase uptake. Improved maternal immunization will not
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only save women from infections but will also help build trust
for immunization as an important health tool for mothers and
children. Figure 2 depicts the maternal vaccine workflow.

Collaboration between healthcare professionals, including
nurses and pharmacists, plays a crucial role in enhancing
maternal vaccination efforts. Nurses are often the frontiers in
caregiving and the primary point of contact between pregnant
mothers and the doctors.!* They are the ones who keep track
of their daily vitals and keep a record of their health during
their pregnancy. They can educate the patients regarding the
safety of maternal vaccines and how they would benefit the
mother and their infants. They can also help the patient to
overcome their fear of vaccination and take an active part in
vaccination drives.? On the other hand, pharmacists with
their expertise in vaccine pharmacological activities and
vaccine storage and vaccine management can help nurses
to create a better caregiving facility for pregnant mothers.
Together they can work hand in hand to help mothers
overcome their vaccine hesitancy by providing them with
holistic maternal care and supporting collaborations. Table 1
depicts different vaccines administered to pregnant mothers
and its benefit to both mother and infant.

INTERDISCIPLINARY STRATEGIES
FOR SAFE MATERNITY CARE:
BREASTFEEDING, MEDICATION
SAFETY, AND BEYOND

Nurses and pharmacists play important roles in equipping
mothers with knowledge and skills that will ensure successful
breastfeeding. They can assist the mother by training her in
proper breastfeeding techniques, ensuring early initiation
within the 1*'h after birth, and exclusive breastfeeding for
the first 6 months of life as recommended by the WHO. They
should be able to teach about latching techniques, promote the
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Figure 1: Venn diagram indicating the role of nurse and pharmacist in maternal care
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Figure 2: Maternal vaccine workflow

consumption of both foremilk and hindmilk, and educate on
ways to recognize hunger in babies. Pharmacists can educate
a lactating mother on using safe nutritional supplements
that help support good vitamins and mineral supplies to
improve the quality of her milk. Both professionals can
discuss concerns of maternal nutrition, medications, or
health conditions that may affect breastfeeding, and suggest
alternative options in the form of safe formulas if a mother
cannot breastfeed. By providing continuing support, they
enable mothers to overcome any difficulties that might arise
while fostering confidence in both mothers and their infants’
health and well-being.

Furthermore, nurses and pharmacists can also guide mothers
on the use of medicines during breastfeeding. Medication
use during breastfeeding is common, with a large majority
of breastfeeding mothers utilizing one or more medications
to control health conditions. Passive diffusion is the primary
pathway by which drugs are transferred into breast milk;
however, some drug-related factors may affect the degree
of transfer of medication into breast milk which includes
molecular weight, lipophilicity, protein binding, and pH.
Drugs with low molecular weight, high lipid solubility, weak
protein binding, or a weakly basic pH are more likely to pass
into breast milk. The milk-to-plasma ratio is the primary
parameter required to assess drug safety in lactation; this
ratio essentially estimates the drug concentration within milk
relative to plasma concentrations. A value <1 indicates that
there is negligible accumulation in breast milk, but values
between 1 and 5 may be indicative of sequestration.[ 84
However, the poor oral bioavailability of many drugs often
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reduces the likelihood of systemic exposure in the infant,
although mild gastrointestinal side effects, such as diarrhea
or constipation may occur.

Pharmacists and nurses play an importantrole in reducing drug
side effects among breastfeeding mothers and their babies
through the provision of informed counseling on medication
use. Such healthcare providers ensure that the medications
chosen are based on pharmacokinetics, bioavailability, and
the safety profile for both mother and child. Pharmacists, in
pharmacology, are capable of evaluating the appropriateness
of drugs, recommending dosage modifications, and educating
breastfeeding mothers on when to take the medication
and thus reduce the baby’s exposure to these drugs.
Similarly, nurses provide the first point of contact for many
breastfeeding mothers and may therefore be the best placed
in counseling mothers about safe practices with medication
and lactation.P®! Their efforts support decision-making
based on evidence and can minimize the anxiety that mothers
experience when breastfeeding.

Pharmacists and nurses can work together as well to address
misconceptions involving medication use while breastfeeding.
Notably, there is “pump and dump,” where women are
unnecessarily separating a part of their breastfeeding process,
thereby interrupting their normal breastfeeding cycle. This
could further reduce the available milk supply and adversely
affect what the baby gets. Instead, pharmacists and nurses
push for evidence-based interventions that maintain safe
breastfeeding without jeopardizing either maternal or infant
health.’*%3! For example, they might educate mothers on




Table 1: Major vaccines administered to mothers during pregnancy and its benefit to both mother and infant

Vaccine Type Recommendation  Benefits for Benefits for Additional References
for pregnancy the mother the infant notes
Influenza Inactivated Recommended Protects Provides Live vaccines [27]
during any trimester against severe passive should not be
of pregnancy during flu-related immunity for used during
flu season complications  up to 6 months pregnancy;
after birth the
inactivated
form is safe
Tdap (tetanus, Inactivated Recommended in Prevents Passes Repeat [28,29]
diphtheria, toxoid every pregnancy, maternal antibodies doses are
pertussis) ideally between tetanus and to the baby, safe for
27-36 weeks pertussis reducing multiple
complications  the risk of pregnancies
pertussis in
early life
Hepatitis B Recombinant Advised for Reduces Lowers the Safe for [30,31]
unvaccinated the risk of risk of chronic  use during
women or those maternal hepatitis for pregnancy;
atrisk, in a 3-dose  hepatitis and the baby neonates
schedule liver damage of infected
mothers also
require HBIG
Hepatitis A Inactivated Recommended Prevents liver  Offers indirect Limited data [32,33]
for women with infection and protection on use, but
exposure risks (e.g., associated through better  risks are
travel to endemic complications  maternal minimal when
areas) health necessary
Pneumococcal Polysaccharide Recommended Helps prevent  Maternal Administer [34-37]
(PPSV23) only for high-risk pneumonia, antibodies only when
individuals, such as  meningitis, may provide maternal risk
those with chronic and related temporary is significant
illnesses infections protection to
the infant
Meningococcal Polysaccharide Recommended Protects Reduces MPSV4 is [38]
(MPSV4) for pregnant against the risk of safer than
women with high meningitis and  exposure for MCV4 for use
exposure risks (e.g., bloodstream the newborn in pregnancy
outbreaks) infections
MMR (measles, Live attenuated = Not recommended Prevents No immediate  Test for [39-41]
mumps, rubella) during pregnancy; complications  benefit during  immunity
administer in future the present during
post-partum pregnancies pregnancy pre-natal
caused by care;
rubella vaccinate
post-partum if
needed
Varicella Live attenuated  Contraindicated Prevents No benefit for ~ Ensure [42]
in pregnancy; complications  the present immunity
recommended after in subsequent pregnancy during early
delivery if needed pregnancies pregnancy
checks
Rabies Inactivated Recommended only Protects Indirectly Safe during [43]
after exposure or for against fatal safeguards the pregnancy
women in high-risk  rabies infection infant through  when needed
occupations maternal
health
(Contd...)
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Table 1: (Continued)

Vaccine Type Recommendation  Benefits for Benefits for Additional Reference
for pregnancy the mother the infant notes
Yellow Fever Live attenuated  Advised only for Protects May reduce Use with [44,45]
essential travel to against severe the chance caution;
endemic regions yellow fever of maternal weigh risks
complications  infection and and benefits
transmission carefully
Anthrax Inactivated Not for routine use;  Prevents Provides Pair the [46]
subunit recommended maternal indirect vaccine with
post-exposure illness protection 60 days of
with antimicrobial following through antibiotics for
therapy exposure maternal post-exposure
health prophylaxis
Group B Conjugated Not yet available; Potential to May prevent Promising [47]
streptococcus under clinical trials ~ reduce the risk early- and vaccine for
(GBS) of maternal late-onset future use.
infections GBS infections
in newborns

drugs with low milk-to-plasma ratios, or they may advise an
alternative drug with a better safety profile. The pharmacist
can further help by doing full medication reviews during their
hospitalizations or outpatient clinics to determine the potential
risks of the prescribed or over-the-counter medications.

Despite their pivotal roles, barriers such as time constraints,
inadequate reimbursement systems, and inconsistent
identification of breastfeeding status among patients limit
the ability of pharmacists and nurses to provide optimal care.
Enhancing training programs on lactation pharmacology
and developing streamlined protocols for identifying
breastfeeding mothers in clinical settings can address these
challenges. Moreover, strong interdisciplinary collaboration
between pharmacists, nurses, and physicians would ensure
consistent, high-quality care for the lactating mother.** Using
their accessibility, expertise, and patient-centered approach,
pharmacists and nurses could significantly reduce drug-
related risks during breastfeeding and thus improve health
outcomes in mothers and infants. Table 2 depicts major
contraindicated drugs for breastfeeding mothers.

CHALLENGES TO
INTERPROFESSIONAL
COLLABORATION IN MATERNAL CARE

Even though interprofessional collaboration has proved to be
one of the best ways to provide a holistic care environment for
both the mothers and the newborn, it is still not implemented
in its full form due to certain barriers associated with the same.
One of the biggest barriers to interprofessional collaboration
in maternity care is role ambiguity and overlap. When the
roles are not well defined for the various health professionals
involved, such as obstetricians, midwives, pharmacists,
nurses, and pediatricians, confusion and conflict in the team
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are inevitable. Role overlap can lead to duplication of work or
even the omission of key tasks, thus lowering the efficiency
and quality of care rendered to mothers and babies.’**
Hence to avoid any confusion in the roles and to enable
smooth collaboration it is important to define protocols
for each professional and allow role delineation to provide
clarity and accountability. Another important barrier to
collaboration in maternity care is communication difficulties.
Communication differences, hierarchical systems, and the
lack of standardized equipment for communication create
problems in sharing important information. This may further
lead to confusion and ambiguity in roles. Various issues
may be posed by the failure to transfer critical updates
of patients or mistaken updates leading to undesirable
consequences. Standardized communication frameworks,
such as situation, background, assessment, recommendation
(SBAR), facilitate a greater flow of information and mutual
understanding. In recent times, many new software have
been introduced which helps in centralizing the system. All
the professionals can enter their information in centralized
software where all other professionals can view the data at
the same time. Hospitals employ several software systems
to support communication among the professions and
provide access to shared information. Most of electronic
health records (EHRs), such as Epic, Cerner, Allscripts,
and Meditech, allow the creation of a centralized record
for patients, which different professionals can access and
update simultaneously.’>*] Real-time messaging, secure
file sharing, and collaboration are supported through clinical
communication platforms such as TigerConnect, Vocera, and
Microsoft Teams (Healthcare Edition). Integrated Hospital
Management Systems, such as Insta by Practo, Athenahealth,
and eClinicalWorks, streamline the care for patients and
manage hospital operations efficiently. Other tools include
Amion and QGenda to optimize team scheduling. Then,
platforms, such as Slack with healthcare adaptations offer
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ing maternity care

secure channels of communication. Such systems enhance the
efficiency of operations, reduce errors, and enhance patient
outcomes through effective interprofessional collaboration
among healthcare teams.

In addition, cultural and professional hierarchies also
prohibit interprofessional teamwork. Each discipline has its
perception, priority, and approach toward training, which
sometimes may be a source of mistrust and resistance
toward cooperation. For instance, midwives may prefer
natural birthing methods, whereas obstetricians may prefer
more medicalized approaches. This gap can only be bridged
through mutual respect, interprofessional relationships, and
joint training programs that develop a common vision for
patient care.l™

Workload and time pressures also increase the barriers
to interprofessional collaboration in maternity care. High
patient volume and understaffing do not leave much time
for professionals to hold interprofessional meetings or
discussions. Often, this results in fragmented care with
decisions taken in isolation without considering the needs
of the whole team. To counter this, healthcare organizations
must invest in adequate staffing, allocate specific time for
team collaboration, and make sure that the workflows are
streamlined enough to reduce individual workloads.P®

OVERCOMING OBSTACLES
TO INTERPROFESSIONAL
COLLABORATION IN MATERNAL CARE

There’s role ambiguity and overlap in terms of maternity care
among healthcare professions which demands more defined
protocols with divided responsibilities for professionals,
such as obstetricians, midwives, pharmacists, nurses, and
pediatricians. Further tools such as RACI charts or responsible
accounted for, consulted, or informed would ensure it makes
their work clear and avoids duplicative work or missing some
actions. Orientation programs and regular group discussions
can be done by the team to understand well their roles and
align well all expectations. In addition, this can create an
awareness of how each role interlinks to patient care, thereby
improving collaboration and reducing conflicts.””

Communication problems can be easily overcome by
implementing standardized frameworks such as SBAR,
which ensures consistent information sharing. Centralized
digital platforms, such as Epic, Cerner, and TigerConnect,
allow for real-time updates and seamless access to patient data
across the team. Regular interprofessional meetings and team
huddles will also help bridge the gaps in communication and
build mutual understanding.®”® There is a need for programs
on training in interpersonal skills of communication to reduce
misunderstandings and ensure that each one on the team feels
heard and valued when critical discussions arise.
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Mitigating the effects of culture and professional hierarchy
requires building mutual respect and trust among members
of the team. Such programs for joint training, workshops, and
rounds of interdisciplinary rounds encourage them to learn
from each other’s efforts while focusing their priorities on
the shared vision of patient-centered care. Inclusiveness is
promoted, and there is an effort to reduce the domination of a
few disciplines by valuing all contributions. An open culture
in which members feel empowered to voice their concerns
and ideas bridges gaps in perception and approach.”!

Adequate staffing and equitable distribution of workload
will help manage workload and time pressures. Healthcare
organizations must set time slots for interprofessional
discussions so that decisions can be taken collectively without
adding to individual burdens. Routine administrative tasks
must be automated through Integrated Hospital Management
Systems, such as Athenahealth and eClinicalWorks, which
will help streamline workflows and reduce stress.['%10!]
Ensuring staff has access to available support for non-clinical
activities, plus any available time management systems to
avoid pressure from workload pressures. Such resources can
help professionals with available time to deliver full-scale
maternity care.!0%104

CONCLUSION

The most important factor that will enhance maternal
care outcomes is interdisciplinary collaboration since it
integrates obstetricians, nurses, midwives, pharmacists,
and pediatricians in creating more holistic and effective
care for both mothers and their infants. It addresses the
clinical needs of the patient as well as emotional, social, and
pharmaceutical needs making the care experience safer and
more comprehensive. Despite the advantages, collaborative
work in maternity care often faces barriers of role confusion,
difficulty in communication, professional hierarchy, time
constraints, and many more. There are ways to overcome
these barriers through the clear delineation of roles, the
establishment of common communication channels,
education and training, and employing digital platforms to
enhance the flow of information. Considerable efforts should
be directed toward enhancing interdisciplinary collaboration.
To further enhance the collaboration several strategies can
be implemented. Strengthening interprofessional education,
adopting centralized EHRs, and using centralized software
where all professionals can fill in their observations will
avoid any communication barrier. Furthermore, public
awareness campaigns and pharmacist-led vaccination
programs are necessary to increase maternal vaccination
uptake. Finally, reforms in policy supporting integrated care
models and allocation of funding to healing teams would
optimize collaboration. Developing evidence-based practices
through longitudinal studies would complete a framework
for algorithmic quality improvement. This recommendation,
offered in good faith, thus, could organize maternity care




systems in a short time to be more efficient, patient-centered,
and sustainable, contributing to improved maternal health,
reduced neonatal complications, and a safe and compassionate
environment for mothers and families.

ACKNOWLEDGMENT

The authors extend their appreciation to the Deanship of
Scientific Research at Northern Border University, Arar,
KSA for funding this research work through the project
number “NBU-FFR-2025-2043-04.”

ETHICAL DISCLOSURE

None required.

REFERENCES

Kwee JL, McBride HL. Working together for women’s
empowerment:  Strategies  for  interdisciplinary
collaboration in perinatal care. JHealth Psychol
2016;21:2742-52.

Say L, Chou D, Gemmill A, Tuncalp O, Moller AB,
Daniels J, et al. Global causes of maternal death: A WHO
systematic analysis. Lancet Glob Health 2014;2:¢323-33.
You W, Donnelly F. A greater nurse and midwife density
protects against infant mortality globally. J Pediatr Nurs
2024;77:e158-66.

Sasikala M, Sindhu R, Prabu D, Bharathwaj VYV,
Rajmohan M. Government strategies to reduce infant
mortality rate and maternal mortality rate in India: An
empirical analysis. Int J Dent Clin Study 2021;2:16-25.
Moller AB, Patten JH, Hanson C, Morgan A, Say L,
Diaz T, et al. Monitoring maternal and newborn health
outcomes globally: A brief history of key events and
initiatives. Trop Med Int Health 2019;24:1342-68.
Gupta SK, Pal DK, Tiwari R, Garg R, Shrivastava AK,
Sarawagi R, et al. Impact of Janani Suraksha Yojana
on institutional delivery rate and maternal morbidity
and mortality: An observational study in India. J Health
Popul Nutr 2012;30:464-71.

Thimmaiah N, Mamatha KG. Impact of Janani Suraksha
Yojana on IMR in India: A study since 2005. Int J Adv
Res Manag Soc Sci 2014;3:66-78.

Roy A, Paul P, Chouhan P, Rahaman M, Kapasia N.
Geographical variability and factors associated with
caesarean section delivery in India: A comparative
assessment of Bihar and Tamil Nadu. BMC Public
Health 2021;21:1715.

Das J, Daniels B, Ashok M, Shim EY, Muralidharan K.
Two Indias: The structure of primary health care markets
in rural Indian villages with implications for policy. Soc
Sci Med 2022;301:112799.

10.

I1.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Asian Journal of Pharmaceutics ¢ Jan-Mar 2025 ¢ 19 (1) | 94

Dickson KS, Boateng EN, Adde KS, Ameyaw EK,
Munro-Kramer ML. Non-adherence to WHO’s
recommended 8-contact model: Geospatial analysis
of the 2017 Maternal Health Survey. BMC Pregnancy
Childbirth 2023;23:192.

Nair H, Panda R. Quality of maternal healthcare in
India: Has the National Rural Health Mission made a
difference? J Glob Health 2011;1:79-86.

. Dawson AJ, Nkowane AM, Whelan A. Approaches to

improving the contribution of the nursing and midwifery
workforce to increasing universal access to primary
health care for vulnerable populations: A systematic
review. Hum Resour Health 2015;13:97.

Lynch MM, Amoozegar JB, McClure EM, Squiers LB,
Broussard CS, Lind JN, ef al. Improving safe use of
medications during pregnancy: The roles of patients,
physicians, and pharmacists. Qual Health Res
2017;27:2071-80.

Celio J, Ninane F, Bugnon O, Schneider MP. Pharmacist-
nurse collaborations in medication adherence-
enhancing interventions: A review. Patient Educ Couns
2018;101:1175-92.

Baecher-Lind L, Fleming AC, Bhargava R,
Cox SM, Everett EN, Forstein DA, et al. Enhancing
interprofessional collaboration and interprofessional
education in women’s health. Med Educ Online
2022;27:2107419.

Dwyer J, Clark M, Grzeskowiak L, Lau C, Lebedevs T,
Luttrell K, et al. Standard of practice in women’s and
newborn health for pharmacy services. J Pharm Pract
Res 2024;54:333-51.

Johnson A, Swenson KS, Dillner E, Klie KA, Duncan R,
Brandspigel S, et al. Addressing perinatal substance
use: A triad approach led by the colorado perinatal care
quality collaborative. J Midwifery Womens Health
2024;69:586-92.

Oluwasanu MM, Adejumo PO, Sun Y, Onwuka C,
Ntekim A, Awolude OA, et al. Challenges and
recommendations for improving cancer research and
practice in Nigeria: A qualitative study with multi-
stakeholders in oncology research and practice. Cancer
Control 2024;31:10732748241298331.

Scott PA, Quotah OF, Dalrymple KV, White SL,
Poston L, Farebrother J, et al. Community pharmacist-
led interventions to improve preconception and
pregnancy health: A systematic review. Pharmacy
(Basel) 2021;9:171.

Hays K, Denmark M, Levine A, de Regt RH,
Andersen HF, Weiss K. Smooth transitions: Enhancing
interprofessional collaboration when planned community
births transfer to hospital care. J Midwifery Womens
Health 2022;67:701-6.

Giles ML, Mantel C, Mufioz FM, Moran A, Roos N,
Yusuf N, ef al. Vaccine implementation factors affecting
maternal tetanus immunization in low- and middle-
income countries: Results of the Maternal Immunization
and Antenatal Care Situational Analysis (MIACSA)




cing maternity care

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

project. Vaccine 2020;38:5268-77.

Maertens K, Braeckman T, Top G, Van Damme P,
Leuridan E. Maternal pertussis and influenza
immunization coverage and attitude of health care
workers towards these recommendations in Flanders,
Belgium. Vaccine 2016;34:5785-91.

Krishnaswamy S, Lambach P, Giles ML. Key
considerations for successful implementation of maternal
immunization programs in low and middle income
countries. Hum Vaccin Immunother 2019;15:942-50.
Principi N, Esposito S. Is the immunization of pregnant
women against COVID-19 justified? Vaccines (Basel)
2021;9:970.

Dasgupta T, Boulding H, Easter A, Sutedja T, Khalil A,
Mistry HD, et al. Post-pandemic maternity care planning
for vaccination: A qualitative study of the experiences
of women, partners, health care professionals, and
policy makers in the United Kingdom. Vaccines (Basel)
2024;12:1042.

Nganga SW, Otieno NA, Adero M, Ouma D, Chaves SS,
Verani JR, et al. Patient and provider perspectives
on how trust influences maternal vaccine acceptance
among pregnant women in Kenya. BMC Health Serv
Res 2019;19:747.

Katucka S, Dziankowska-Zaborszczyk E, Grzegorczyk-
Karolak I, Gtowacka A. A comparison of the attitudes
to influenza vaccination held by nursing, midwifery,
pharmacy, and public health students and their knowledge
of viral infections. Vaccines (Basel) 2020;8:516.

Howe AS, Gauld NJ, Cavadino AY, Petousis-Harris H,
Dumble F, Sinclair O, et al. Increasing uptake of maternal
pertussis vaccinations through funded administration in
community pharmacies. Vaccines (Basel) 2022;10:150.
Ayouni I, Amponsah-Dacosta E, Noll S, Kagina BM,
Muloiwa R. Interventions to improve knowledge,
attitudes, and uptake of recommended vaccines during
pregnancy and postpartum: A scoping review. Vaccines
(Basel) 2023;11:1733.

Afolabi 1B, Aremu AB, Maidoki LA, Atulomah NO.
Predictors of hepatitis B virus infection vaccine
hesitancy among pregnant women attending antenatal
care at Lubaga hospital, Kampala, Uganda. Int ] Womens
Health 2022;14:1093-104.

Antuamwine BB, Herchel ED, Bawa EM. Comparative
prevalence of hepatitis B virus infection among pregnant
women accessing free maternal care in a tertiary hospital
in Ghana. PLoS One 2022;17:¢0263651.

Terrault NA, Levy MT, Cheung KW, Jourdain G. Viral
hepatitis and pregnancy. Nat Rev Gastroenterol Hepatol
2021;18:117-30.

Dionne-Odom J, Cozzi GD, Franco RA, Njei B, Tita AT.
Treatment and prevention of viral hepatitis in pregnancy.
Am J Obstet Gynecol 2022;226:335-46.

Feldman C, Dlamini SK, Madhi SA, Meiring S, von
Gottberg A, de Beer JC, et al. The cost-effectiveness of
using pneumococcal conjugate vaccine (PCV13) versus
pneumococcal polysaccharide vaccine (PPSV23), in

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Asian Journal of Pharmaceutics ¢ Jan-Mar 2025 ¢ 19 (1) | 95

South African adults. PLoS One 2020;15:¢0227945.
Ngamprasertchai T, Kositamongkol C, Lawpoolsri S,
RattanaumpawanP, LuviraV,Chongtrakool P,etal. A cost-
effectiveness analysis of the 13-valent pneumococcal
conjugated vaccine and the 23-valent pneumococcal
polysaccharide vaccine among Thai older adult. Front
Public Health 2023;11:1071117.

Kumar S, Verma M. Vaccination in pregnancy. MGM J
Med Sci 2024;11:1-7.

Garcia Garrido HM, Vollaard A, D’Haens GR, Spuls PI,
Bemelman FJ, Tanck MW, ef al. Immunogenicity
of the 13-valent pneumococcal conjugate vaccine
(PCV13) followed by the 23-valent pneumococcal
polysaccharide vaccine (PPSV23) in adults with and
without immunosuppressive therapy. Vaccines (Basel)
2022;10:795.

Nassar AH, Visser GH, Nicholson WK, Ramasauskaite D,
Kim YH, Barnea ER, et al. FIGO statement: Vaccination
in pregnancy. Int J Gynaecol Obstet 2021;152:139-43.
Skirrow H, Foley K, Bedford H, Lewis C, Whittaker E,
Costelloe C, et al. Impact of pregnancy vaccine uptake
and socio-demographic determinants on subsequent
childhood Measles, Mumps and Rubella vaccine uptake:
A UK birth cohort study. Vaccine 2024;42:322-31.
Skirrow H, Foley K, Costelloe C, Bedford H, Lewis C,
Whittaker E, ef al. Maternal predictors of timeliness &
uptake of Measles, Mumps & Rubella vaccine: A birth
cohort study. Eur J Public Health 2023;33:ckad160.139.
Kraus N, Condon SB. Measles (rubeola): A case of
vaccine hesitancy and pregnancy. ] Midwifery Womens
Health 2021;66:391-6.

Foley E, Breit S, Marsh C, Ault K, Lydic M. Attitudes
toward rubella and varicella vaccination during
preconception care. Kans J Med 2021;14:215-9.

Dad N, Buhmaid S, Mulik V. Vaccination in
pregnancy - The when, what and how? Eur J Obstet
Gynecol Reprod Biol 2021;265:1-6.

Hall C, Khodr ZG, Chang RN, Bukowinski AT, Gumbs
GR, Conlin AM. Safety of yellow fever vaccination in
pregnancy: Findings from a cohort of active duty US
military women. J Travel Med 2020;27:taaal38.

da Silva FC, Magaldi FM, Sato HK, Bevilacqua E.
Yellow fever vaccination in a mouse model is associated
with uninterrupted pregnancies and viable neonates
except when administered at implantation period. Front
Microbiol 2020;11:245.

Mylchreest E, Smiley MA, Ballin JD, Blauth B, Shearer J,
Reece J, et al. Developmental and reproductive safety
evaluation of AV7909 anthrax vaccine candidate in rats.
Birth Defects Res 2021;113:32-42.

Geoghegan S, Acosta F, Stephens LC, Gillan H, Valera S,
Drew RJ, et al. Maternity care provider acceptance of
a future Group B Streptococcus vaccine - A qualitative
study in three countries. Vaccine 2023;41:2013-21.
Hussainy SY, Dermele N. Knowledge, attitudes and
practices of health professionals and women towards
medication use in breastfeeding: A review. Int Breastfeed




49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

J2011;6:11.

Byerley EM, Perryman DC, Dykhuizen SN, Haak JR,
Grindeland CJ, Muzzy Williamson JD. Breastfeeding
and the pharmacist’s role in maternal medication
management: Identifying barriers and the need for
continuing education. J Pediatr Pharmacol Ther
2022;27:102-8.

McClatchey AK, Shield A, Cheong LH, Ferguson SL,
Cooper GM, Kyle GJ. Why does the need for medication
become a barrier to breastfeeding? A narrative review.
Women Birth 2018;31:362-6.

Spiesser-Robelet L, Brunie V, de Andrade V,
Gagnayre R. Knowledge, representations, attitudes,
and behaviors of women faced with taking medications
while breastfeeding. ] Hum Lact 2017;33:98-114.
Spiesser-Robelet L, Maurice A, Gagnayre R.
Understanding breastfeeding women’s behaviors toward
medication: Healthcare professionals’ viewpoint. ] Hum
Lact 2019;35:137-53.

Davanzo R. Controversies in breastfeeding. Front Pediatr
2018;6:278.

Ratner PA, Spinelli JJ, Beking K, Lorenzi M, Chow Y,
Teschke K, et al Cancer incidence and adverse
pregnancy outcome in registered nurses potentially
exposed to antineoplastic drugs. BMC Nurs 2010;9:15.
Tezel Yalgin H, Yalgin N, Ceulemans M, Allegaert K.
Drug safety during breastfeeding: A comparative
analysis of FDA adverse event reports and LactMed(®).
Pharmaceuticals (Basel) 2024;17:1654.

Schreiber K, Frishman M, Russell MD, Dey M, Flint J,
Allen A, et al. British society for rheumatology guideline
on prescribing drugs in pregnancy and breastfeeding:
Comorbidity medications used in rheumatology practice.
Rheumatology (Oxford) 2023;62:¢89-04.

Johnson A, Olelewe C, Kim JH, Northcote-Smith J,
Mertens RT, Passeri G, et al. The anti-breast cancer stem
cell properties of gold(i)-non-steroidal anti-inflammatory
drug complexes. Chem Sci 2023;14:557-65.

Ornoy A, Koren G. The effects of drugs used for
the treatment of attention deficit hyperactivity
disorder (ADHD) on pregnancy outcome and breast-
feeding: A critical review. Curr Neuropharmacol
2021;19:1794-804.

Jain KK. Adverse effects of drugs on the fetal nervous
system. In: Drug-induced Neurological Disorders.
Cham: Springer; 2021.

Sausjord IK, Acton LW, White KO, O’Connor SK,
Lerner NM. Breastfeeding and hormonal contraception:
A scoping review of clinical guidelines, professional
association recommendations, and the literature.
Breastfeed Med 2023;18:645-65.

Burchardt NA, Eliassen AH, Shafrir AL, Rosner B,
Tamimi RM, Kaaks R, et al. Oral contraceptive use by
formulation and breast cancer risk by subtype in the
Nurses’ Health Study II: A prospective cohort study. Am
J Obstet Gynecol 2022;226:821.e1-26.

Saad AF, Pacheco LD, Saade GR. Immunosuppressant

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Asian Journal of Pharmaceutics ¢ Jan-Mar 2025 ¢ 19 (1) | 96

medications  in Obstet
2024;143:¢94-106.

Laube R, Paramsothy S, Leong RW. Use of medications
during pregnancy and breastfeeding for Crohn’s
disease and ulcerative colitis. Expert Opin Drug Saf
2021;20:275-92.

Silindir-Gunay M, Ozolmez N. Adverse reactions to
therapeutic radiopharmaceuticals. Appl Radiat Isot
2024;214:111527.

Battal H, Ozer AY. Adverse reactions to
radiopharmaceuticals: Liver radiopharmaceuticals. Nucl
Med Commun 2021;42:352-9.

Uguz F. Anew safety scoring system for the use
of psychotropic drugs during lactation. Am J Ther
2021;28:e118-26.

Sinha SK, Kishore MT, Thippeswamy H, Kommu JV,
Chandra PS. Adverse effects and short-term
developmental outcomes of infants exposed to atypical
antipsychotics during breastfeeding. Indian J Psychiatry
2021;63:52-7.

Corsi DJ, Murphy MS. The effects of opioids on female
fertility, pregnancy and the breastfeeding mother-
infant dyad: A review. Basic Clin Pharmacol Toxicol
2021;128:635-41.

Zipursky J, Juurlink DN. The implausibility of neonatal
opioid toxicity from breastfeeding. Clin Pharmacol Ther
2020;108:964-70.

Patangia DV, Ryan CA, Dempsey E, Stanton C, Ross RP.
Vertical transfer of antibiotics and antibiotic resistant
strains across the mother/baby axis. Trends Microbiol
2022;30:47-56.

Ciplea Al, Langer-Gould A, Stahl A, Thiel S, Queisser-
Wahrendorf A, Gold R, et al. Safety of potential breast
milk exposure to IFN-f3 or glatiramer acetate: One-year
infant outcomes. Neurol Neuroimmunol Neuroinflamm
2020;7:€757.

Yan R, Tuo J, Tai Z, Zhang H, Yang J, Yu C, ef al.
Management of anti-seizure medications in lactating
women with epilepsy. Front Neurol 2022;13:1005890.
Mesraoua B, Brigo F, Lattanzi S, Perucca E, Ali M,
Asadi-Pooya AA. Safe delivery, perinatal outcomes and
breastfeeding in women with epilepsy. Epilepsy Behav
2024;156:109827.

Hiller JG, Cole SW, Crone EM, Byrne DJ,
Shackleford DM, Pang JB, et al. Preoperative -blockade
with propranolol reduces biomarkers of metastasis in
breast cancer: A phase II randomized trial. Clin Cancer
Res 2020;26:1803-11.

Freppel R, Gaboriau L, Richardson M, Ould Y,
Domanski O, Pingon C, et al. Beta-blockers and
breastfeeding: A real-life prospective study. Eur J Clin
Pharmacol 2024;80:1937-43.

Smakosz A, Kurzyna W, Rudko M, Dgsal M. The usage
of ergot (Claviceps purpurea (fr.) Tul.) in obstetrics and
gynecology: A historical perspective. Toxins (Basel)
2021;13:492.

Sharma N, Sharma VK, Manikyam HK, Krishna AB.

pregnancy. Gynecol




cing maternity care

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Ergot alkaloids: A review on therapeutic applications.
Eur J Med Plants 2016;14:1-17.

Collier EK, Seivright JR, Shi VY, Hsiao JL. Pregnancy
and breastfeeding in hidradenitis suppurativa: A review
of medication safety. Dermatol Ther 2021;34:¢14674.
You W, Choi A, Lee H, Han JY, Lee JH, Shin JY. Adverse
pregnancy and child outcomes in oral retinoid-exposed
pregnancies: A nationwide population-based study.
J Korean Med Sci 2024;39:e201.

Ngo E, Spigset O, Lupattelli A, Panchaud A, Annaert P,
Allegaert K, et al. Antihistamine use during breastfeeding
with focus on breast milk transfer and safety in humans:
A systematic literature review. Basic Clin Pharmacol
Toxicol 2022;130:171-81.

Davanzo R, Bua J, Paloni G, Facchina G. Breastfeeding
and migraine drugs. Eur J Clin Pharmacol
2014;70:1313-24.

Larsen ER, Damkier P, Pedersen LH, Fenger-Gron J,
Mikkelsen RL, Nielsen RE, ef al. Use of psychotropic
drugs during pregnancy and breast-feeding. Acta
Psychiatr Scand Suppl 2015;445:1-28.

Davanzo R, Dal Bo S, Bua J, Copertino M, Zanelli E,
Matarazzo L. Antiepileptic drugs and breastfeeding. Ital
J Pediatr 2013;39:50.

Belinchon 1, Velasco M, Ara-Martin M, Armesto
Alonso S, Baniandrés Rodriguez O, Ferrandiz Pulido L,
et al. Management of psoriasis during preconception,
pregnancy, postpartum, and breastfeeding:
A consensus statement. Actas Dermosifiliogr (Engl Ed)
2021;112:225-41.

Martinez Lopez JA, Garcia Vivar ML, Caliz R, Freire M,
Galindo M, Hernandez MV, et al. Recommendations
for the evaluation and management of patients with
rheumatic autoimmune and inflammatory diseases
during the reproductive age, pregnancy, postpartum and
breastfeeding. Reumatol Clin 2017;13:264-81.

Malone M, Kennedy TM. Side effects of some commonly
used allergy medications (decongestants, anti-leukotriene
agents, antihistamines, steroids, and zinc) and their
safety in pregnancy. Int J Aller Medications 2017;3:1-6.
Al-Faraj AO, Pang TD. Breastfeeding recommendations
for women taking anti-seizure medications. Epilepsy
Behav 2022;136:108769.

Shawahna R, Zaid L. Concentrations of antiseizure
medications in breast milk of lactating women with
epilepsy: A systematic review with qualitative synthesis.
Seizure 2022;98:57-70.

Azenkot T, Schwarz EB. Special considerations for
women of reproductive age on anticoagulation. J Gen
Intern Med 2022;37:2803-10.

Yamuragiye A, Wylie L, Kinsella EA, Donelle L,
Ndayisenga  JP.  Interprofessional  collaboration
experience among healthcare professionals providing
emergency obstetric and neonatal care in Rwanda:
A qualitative descriptive case study. J Interprof Educ
Pract 2023;32:100648.

Avery MD, Jennings JC, Germano E, Andrighetti T,

92.

93.

94.

95.

96.

97.

98.

99.

Autry AM, Dau KQ, et al. Interprofessional education
between midwifery students and obstetrics and
gynecology residents: An American college of nurse-
midwives and American college of obstetricians and
gynecologists  collaboration. J Midwifery Womens
Health 2020;65:257-64.

Schulz AA, Wirtz MA. Assessment of interprofessional
obstetric and midwifery care from the midwives’
perspective using the Interprofessional Collaboration
Scale (ICS). Front Psychol 2023;14:1143110.
McAdams RM, KaurR, SunY, Bindra H, Cho SJ, Singh H.
Predicting clinical outcomes using artificial intelligence
and machine learning in neonatal intensive care units:
A systematic review. J Perinatol 2022;42:1561-75.
Faulkenberry JG, Luberti A, Craig S. Electronic health
records, mobile health, and the challenge of improving
global health. Curr Probl Pediatr Adolesc Health Care
2022;52:101111.

Mukinda FK, Van Belle S, Schneider H. Local dynamics
of collaboration for maternal, newborn and child health:
A social network analysis of healthcare providers and
their managers in Gert Sibande district, South Africa. Int
J Health Policy Manag 2022;11:2135-45.

Reddy B, Thomas S, Karachiwala B, Sadhu R,
Iyer A, SenG, et al. Ascoping review of the
impact of organisational factors on providers and
related interventions in LMICs: Implications for
respectful maternity care. PLoS Glob Public Health
2022;2:¢0001134.

Schuetz Haemmerli N, von Gunten G, Khan J, Stoffel L,
Humpl T, Cignacco E. Interprofessional collaboration in
anew model of transitional care for families with preterm
infants - the health care professional’s perspective.
J Multidiscip Healthc 2021;14:897-908.

Cresswell NR, Walker ST, Harrison C, Kent F. Teaching
digital interprofessional collaboration. Clin Teach
2024;21:e13651.

Yoshida Y, Hirakawa Y, Hong YJ, Mamun MR,
Shimizu H, Nakano Y, et al. Factors influencing
interprofessional collaboration in long-term care from
a multidisciplinary perspective: A case study approach.
Home Health Care Serv Q 2024;43:239-58.

100.Turner L, Griffiths P, Kitson-Reynolds E. Midwifery

and nurse staffing of inpatient maternity services - A
systematic scoping review of associations with outcomes
and quality of care. Midwifery 2021;103:103118.

101.Kpebo D, Ly A, Yameogo WM, Bijou S, Bertrand

Ivlabehire M, Tougri H, et al. Assessment of staffing
needs for frontline health workers in selected maternal
and child health services in 3 countries of Sub-Saharan
West Africa: Cote d’Ivoire, Burkina Faso, and Niger.
Health Serv Insights 2022;15:11786329221139417.

102.Everitt L, Stulz V, Elmir R, Schmied V. Educational

Asian Journal of Pharmaceutics ¢ Jan-Mar 2025 ¢ 19 (1) | 97

programs and teaching strategies for health professionals
responding to women with complex perinatal mental
health and psychosocial concerns: A scoping review.
Nurse Educ Pract 2022;60:103319.




103.Davis RG, Smith MM. Promoting competence in healthcare with integrated inter-professional education
nursing and pharmacy interprofessional collaboration in a research-driven medical school. Med Teach
through telehealth simulation. Nurs Educ Perspect 2024;46:1553-60.

2024;45:369-71.
104.Samarasekera DD, Chong YS, Ban K, Lau LS,
Gallagher PJ, Zhi Xiong C, et al. Transforming

Source of Support: Nil. Conflicts of Interest: None declared.

Asian Journal of Pharmaceutics ¢ Jan-Mar 2025 19 (1) | 98



