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Abstract

to achieve a positive and humanized journey.

This paper argues that putting women at the center of care requires the right balance between adequate clini-

cal care and human-centered design (HCD) approaches. Enhancing their experience during the maternity journey
would make it possible to address societal challenges and effectively achieve the humanization of maternity care.
Thus, the aim is to investigate the interplay between human-centered design and maternity care through a literature
review. MEDLINE (Pubmed), CINAHL (EBSCO), Web of Science, and Scopus databases were searched, and twenty-
one papers were selected as primary studies according to predefined inclusion criteria and as per agreement

of the authors, either from design/social sciences or clinical backgrounds. Studies from eight countries targeting
prenatal, childbirth, and/or postnatal care were reviewed, including healthcare professionals and pregnant women
as participants. A systematic approach was followed for the papers, and specific attention was paid to socioeconomic
and racial issues. The last phase included prototype testing, which involved digital resources development. Creating
solutions for the mainstay problems throughout HCD is a helpful tool in surpassing systems’ problems and disad-
vantages, allowing for identifying and accurately targeting healthcare system gaps and maternity care opportunities
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Background
In the context of maternity care, humanization has
emerged as a response to the patriarchal and biomedi-
cal model of childbirth, which heavily relies on medi-
cal interventions that may not always be necessary or
evidence-based, leading to iatrogenic morbidity and
reduced humanization of care for women.

Initially, the term humanization in maternity care
aimed to promote less medicalized childbirths. [1]

Humanization in the field of maternity care has faced
considerable criticism for being associated solely with
low-risk, natural, or normal childbirth. Its meaning
has expanded beyond being a mere opposition to the
biomedical model of childbirth to include a range of
practices that deliver personalized care to women. This
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approach is founded on evidence-based practices pri-
oritizing safety while providing unique requirements
to each woman. [1] Regardless of its definition, women
in the perinatal stage have consistently requested care
that provides confidence, trust, respect, privacy, a deci-
sion-making process, and control. [2]

Studies indicate that women aspire to have a good
pregnancy experience that includes “sustaining physi-
cal and sociocultural normalcy, ensuring the health and
well-being of both mother and baby (including preven-
tion and treatment of risks, illnesses, and mortality),
achieving a successful transition to labor and child-
birth, and attaining positive motherhood (self-esteem,
competence, and autonomy)”. [3] A more defined com-
prehension of the humanization concept concerning
childbirth is crucial in different clinical settings.

While woman-centered care has long been a central
paradigm in maternity care, focusing on women’s clini-
cal and emotional needs, human-centered design offers
a complementary and transformative perspective,
addressing clinical outcomes and the broader, non-
clinical aspects of the care experience. This approach
ensures that the design of services and systems
responds holistically to women’s lived realities, incor-
porating their voices at every stage of problem-solving
and solution development.

Healthcare systems must constantly evolve to meet
the needs of patients and providers [4-6]. While
the humanization of maternity care has gained trac-
tion globally, there still needs to be more systematic
approaches to achieve this aim. Remarkably, there
needs to be more research on whether structured
methodologies like HCD could address key challenges,
such as mismatched interventions or unresponsive ser-
vices. Incorporating this perspective highlights how the
design may represent a transformative opportunity in
this field.

Applying human-centered design (HCD) to healthcare
could enhance innovation, efficiency, and effectiveness
by increasing focus on patient’s and provider’s needs [7,
8]. Indeed, HCD involves an iterative, collaborative, and
people-centered approach to problem-solving [9] based
on the following principles: the active engagement of
users, an iterative design process, and the setup of mul-
tidisciplinary teamwork. It is being used across diverse
industries to solve complex problems, such as rede-
signing elementary school curricula to improve student
engagement [10] and in areas that are high-risk prone,
such as aviation [11] and healthcare. Due to the complex-
ity of the interventions and the critical nature of the deci-
sions, errors can result in serious consequences for patient
safety and health outcomes. Despite this characteristic
of healthcare, HCD has already been applied to various
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situations in health services, with successful results in
their improvement. [12-15]

The healthcare industry has acknowledged the sig-
nificance of HCD and design thinking as pioneering
approaches to fulfilling individuals’ requirements and
making substantial gains by systematically adopting
them. By leveraging human-centered research, diverse
and collaborative teamwork, and rapid prototyping,
design can foster novel solutions to multifaceted and
persistent health issues [6], namely, those where existing
practice paradigms do not work and require entirely new
approaches to the problem. Moreover, design thinking
shares many principles with process improvement com-
monly used in healthcare management, such as focusing
on brainstorming, user requirements, and collaboration.
(16]

To achieve it, HCD approaches require that health sys-
tems (1) establish the capacity to identify and articulate
explicit and implicit stakeholder needs and desires, (2)
engage a broader spectrum of voices (particularly those
outside of healthcare), and work constructively with
divergent perspectives and tensions, and (3) experiment
with multiple hypotheses and potential solutions within
the target communities.

Applying HCD principles is particularly relevant in
maternity care, given the need for personalized, respectful,
and patient-driven clinical and non-clinical (e.g., social,
demographic,...) approaches. However, limited studies
have focused on its applicability in this area, which sup-
ports further research, critically assessing how HCD can
advance the humanization of maternity care while identi-
[fying future research areas.

This article critically analyzes the literature by build-
ing on the current studies and identifying research gaps
to propose fresh avenues for future studies on the inter-
play between human-centered design and maternity care.
It explores whether and how HCD can contribute to the
humanization of maternity care, addressing three core
questions:

(1) Is there a relationship between HCD and the
humanization of maternity care?

(2) What is the impact of HCD on the humanization of
maternity care?

(3) What HCD methods and tools can provide more
humanized maternity care experiences?

Methods

To better capture the essence of the interplay between
human-centered design and maternity care and address
the research questions, a systematic literature review
was conducted integrating bibliometric and structured
review principles [17].
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Studies involving maternity care users (women in the
perinatal period and their families) and healthcare pro-
fessionals in a maternity care setting undergoing any
human-centered design approach were included in this
review. Quantitative and qualitative study designs, sys-
tematic reviews, guidelines, and opinion papers were
considered, while textbooks were excluded. The charac-
teristics of the participants (such as age, obstetric risk
level, and socioeconomic status) and key intervention
elements (design approach, HCD stages, and contexts
of implementation) were sought for each study. Subject
research areas included Medicine, Nursing, and Multi-
disciplinary, excluding Pediatrics. All studies that used
different design approaches besides experience design,
design thinking, user experience, or human-centered
design were excluded from this review.

Search strategy

The search strategy followed a three-step process to
identify published and unpublished studies that met the
inclusion criteria. Initially, a limited search of MEDLINE
(Pubmed), CINAHL (EBSCO), Web of Science, and Sco-
pus was undertaken. These databases were chosen due
to their wide coverage of healthcare and design-related
disciplines. MEDLINE (PubMed) and CINAHL (EBSCO)
are key resources for healthcare literature. At the same
time, WoS and Scopus offer a broader range of multi-
disciplinary content, including design and social science
studies, pertinent to HCD in maternity care.

An in-depth search was carried out using search strings
adapted to each database. The search terms included a
combination of keywords, MeSH terms, and free-text
words related to human-centered design (HCD) and
maternity care. The search strings were adapted to each
database’s specific characteristics and indexing rules. The
complete search strategies, including Boolean operators,
filters, and date restrictions, are shown in Table 1. An

Table 1 Complete search strategy for each database
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example of the search string for MEDLINE (PubMed) is
as follows:

(("Design Thinking" OR "User Experience” OR
"Human-Cent* Design") AND (Maternity OR
"Maternity Care"))

This string was modified for the other databases as
necessary, respecting MeSH terms, descriptors, and plat-
form-specific syntax.

Studies published in English, Spanish, French, and Por-
tuguese were considered for inclusion to ensure a diverse
representation of global research while considering lan-
guage constraints.. In addition, studies published from
2018 onwards were included, considering the guidelines
published by WHO for a positive childbirth experience
[3] and the increased focus on maternal health in recent
years, aligning with current global standards. In addi-
tion, opinion papers, editorials, and non-empirical stud-
ies were excluded, the search restricted to peer-reviewed
empirical studies, systematic reviews, and guidelines. In
CINAHL, a specific filter for “peer-reviewed” studies was
applied.

Study selection
Following the search, all identified citations were collated
and uploaded into Mendeley software, and duplicates
were removed. Titles and abstracts were screened for
assessment against the inclusion criteria for the review.
Relevant sources were fully retrieved, and their citation
details were imported into Mendeley software. The full
text of selected articles was assessed in detail against the
inclusion criteria. Two researchers (with design-related
and clinical backgrounds) undertook these steps inde-
pendently, and disagreements were discussed jointly or
with a third party.

Several key variables were collected from the 21
included studies during the data extraction process.

Database Search string Filters applied
MEDLINE ("Design Thinking" OR "User Experience" OR "Human-Cent* Design") AND (Mater- Language: English, Spanish, French, Portuguese
(PubMed) nity OR "Maternity Care") Year: 2018 onwards
Document Type: Articles, reviews
CINAHL ("Design Thinking" OR "User Experience" OR "Human-Cent* Design") AND (Mater- Language: English, Spanish, French, Portuguese
(EBSCO) nity OR "Maternity Care") Year: 2018 onwards
Peer-reviewed: Yes
Web Of Science ("Design Thinking" OR "User Experience" OR "Human-Cent* Design") AND (Mater- Language: English, Spanish, French, Portuguese
nity OR "Maternity Care") Year: 2018 onwards
Document Type: Articles, reviews
Scopus TITLE-ABS-KEY ("Design Thinking" OR "User Experience" OR "Human-Centered Language: English, Spanish, French, Portuguese

Design") AND ("Maternity" OR "Maternity Care")

Year: 2018 onwards
Document Type: Articles, reviews
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These variables included participant characteristics (such
as age, obstetric risk, socioeconomic status, and geo-
graphical location), intervention characteristics (design
approach, context of application, and specific phases of
HCD employed), and outcomes (participant experiences,
healthcare process changes, and clinical outcomes). For
studies where information on participant demographics
was missing, it was assumed that the participants met the
general criteria outlined in the methods section of the
respective studies. This comprehensive approach to vari-
able collection facilitated a comparative analysis of the
role and impact of Human-centered Design in maternity
care.

During the screening, 127 articles were excluded
because they did not fulfill the inclusion criteria. Many
studies had an irrelevant focus, addressing neonatal care
or unrelated interventions rather than maternity care or
human-centered design. Others fell outside the scope of

Records identified from:
- Databases (n=213)
- Registers (n=0)
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Records screened (n=162)

Reports sought for retrieval (n=35) W

Reports assessed for eligibility (n=35)
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Studies included in review (n=21)
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Fig. 1 PRISMA flowchart
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the population, as they did not assess maternal outcomes
or target non-maternal populations. Some studies were
excluded due to methodological discrepancy, as they
were based on alternative conception models rather than
human-centered conception principles. In addition, non-
empirical sources such as opinion pieces and editorials
were not included. Finally, studies published in languages
that did not fit the specified criteria or did not include
accessible full texts were excluded. This rigorous process
ensured that only relevant studies were included in the
review.

The research results of the study inclusion process are
presented in a Preferred Reporting Items for Systematic
Reviews and Meta-analyses extension for scoping review
(PRISMA-ScR) flow diagram (Fig. 1).

This review was not registered in any public registry
(e.g. PROSPERO), and no formal protocol was drawn
up before the study was carried out. Consequently, no

Records removed before screening:
- Duplicate records removed (n=51)
- Records marked as ineligible by automatlon tools (n=0)
- Records removed for other reasons (n=0)

Records excluded (n=127)

Reports not retrieved (n=0)

Reports excluded:
- Research Design exclusively conceptual only (n=3)

- Not health related (n=6)
- Not maternity care related (n=1)
- No conceptual model proposed (n=4)
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amendments to a pre-existing protocol were applicable.
Furthermore, this review received no financial or non-
financial support, and no external funder or sponsor
influenced the design, conduct, interpretation or report-
ing of the review.

Definition of clusters

To understand a connection between the studies and
to have a macro of bibliometric networks view, all the
papers included in the review were extracted from Men-
deley as a RIS file and then inserted in the VOSViewer
tool. For building the map, terms isolated from both title
and abstract fields were selected using the full counting
method for a wider spectrum of terms with a minimum
of occurrences of a term of four. Clusters were estab-
lished based on shared conceptual themes, with terms
related to HCD (e.g.., user experience, patient’s experi-
ence). Aggregated into specific groups. The VOSviewer
algorithm grouped these terms into five main clusters,
each individually represented using a different color.
Clusters were used to understand dominant themes and
potential research gaps in HCD applications for mater-
nity care.

Research term cluster

VOSviewer software was applied for bibliometric map-
ping. The results showed five clusters (each identified
with a different color), with closely related nodes aggre-
gated within each cluster. The map shown in Fig. 2 was
constructed based on the selected data set. The size of
each label and circle reflecting the importance of the cor-
responding term. As observed, terms related to maternity
care and health are more recurrent, indicating a strong
research focus in these areas. In contrast, terms related to
experience design, design thinking, and patient/maternal

hed
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experience are lesser used or absent, highlighting an
opportunity for broader integration of HCD approaches
to maternity care.

This visualization represents research density and a
practical tool for improving maternity care. By exploring
less-dense terms, this density map can identify under-
explored areas, revealing new opportunities to incorpo-
rate innovative, interdisciplinary methods such as design
thinking, which could foster a broader understanding
and approach to healthcare services provision. Research-
ers and institutions can leverage this insight to prioritize
emerging themes, guiding the development of collabora-
tive projects that bridge healthcare and design. Moreo-
ver, policymakers and funding bodies can use the map
to support initiatives targeting these gaps, ensuring that
resources are allocated to projects with the potential for
meaningful impact on maternal outcomes.

These joint efforts between healthcare profession-
als, researchers, and design professionals using such
visualization maps can trigger the development of user-
centered maternity care solutions to provide meaningful
maternity care experiences for users and their fami-
lies. Through this ability to highlight key intersections
between different fields of research and science, the den-
sity map becomes an essential tool for guiding strategic
research planning, shaping policy, and fostering interdis-
ciplinary partnerships that enhance the maternity care
landscape globally.

Results

The sample of twenty-one articles was analyzed, and the
results were organized into three tables based on the
research questions. Each table presents the relevant stud-
ies, their contexts, and key characteristics. This approach

client
regnant person .
preg P solution
stakeholder respect  sugvey - i
p@' careifeam o4
rigk opportunity % tear./v
user exgerience designighinking @ clinigian
; artigipant
falfgily—P2tigp materity unit
mather staf
® deliveryistrategy labor
postnatal care safery
maternity team ” delivery-unit
|mpr0vement
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Fig. 2 Density view map (via VOSViewer)
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allows for better visualization and connection of findings
to the specific research questions.

+ Question 1: Is there a relationship between HCD and
the humanization of maternity care?

Reasoning for systematizing Table 2

The studies included in this table focus on the conceptual
and empirical links between Human-Centered Design
(HCD) and humanized maternity care practices. These
articles address how HCD principles, such as user-cen-
tered approaches and the active engagement of stake-
holders, can foster a more personalized and dignified
approach to maternity care. For instance, studies in this
category examine predictors of person-centered care,
explore the perspectives of migrant women in specialized
maternity services, and identify inequities in perinatal
care. Addressing this question allows to understand the
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foundational relationship between HCD and the over-
arching goal of humanized care in maternity settings.

+ Question 2: What is the impact of HCD on the
humanization of maternity care?

Reasoning behind systematization of Table 3

The articles in this table explore the practical applications
of HCD in maternity care settings and their measurable
impacts on care quality and humanization. These studies
highlight specific interventions designed with HCD prin-
ciples, such as improving communication during labor
(e.g., the "TeamBirth" care process), promoting men-
tal well-being in perinatal women, and enhancing facil-
ity designs to better support patient needs. By analyzing
these interventions, the articles provide insights into how
HCD-driven solutions can tangibly transform maternity
care experiences for both patients and providers. This

Table 2 Studies included in the systematic review, relevant to answer question 1

Author(s) Article title Year Country Context Study design  Participants
Afulani P.etal.[26]  Predictors of person- 2018 United States Health Qualitative Health professionals
centered maternity care: of America and investigators
The role of socioeco-
nomic status, empower-
ment, and facility type
Avan B. et al. [18] Inclusive, supportive, 2022 United Kingdom Health Mixed-Methods Postnatal women,

and dignified maternity
care (SDMC)—Develop-
ment and feasibility
assessment of an inter-
vention package

for public health sys-
tems: A study protocol

Bartlett R.etal.[37] Developing multi- 2022 Australia
language maternal

health education videos

for refugee and migrant

women in southeast

Melbourne

Filby A. et al. [19] A service evaluation 2020
of a specialist migrant
maternity service

from the user’s perspec-

tive

United Kingdom

Niles P et al. [24] | fought my entire way: 2021
Experiences of declining
maternity care services

in British Columbia

United Kingdom

Nijagal M. et al. [30] Using human-centered 2021 United States

design to identify of America
opportunities for reduc-
ing inequities in perina-
tal care
Skoko E. et al. [35] Findings from the ltalian 2018 Italy

babies born better (B3)
survey

healthcare professionals

Health, Education Quialitative Migrant pregnant
women, healthcare
professionals

Health Quialitative Postpartum migrant
women

Health Qualitative Pregnant women

and healthcare profes-
sionals

Health, Finance, Educa-  Mixed-Methods Low-income pregnant

tion women and partners,
healthcare professionals,
health-related individuals

Health Mixed-Methods Health professionals

and investigators
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question focuses on assessing the outcomes and benefits
of applying HCD principles in real-world maternity care
contexts.

+ Question 3: What HCD methods and tools can be
used to design meaningful maternity care experi-
ences?

Reasoning behind systematization of Table 4

This table includes studies that emphasize the specific
tools, frameworks, and methodologies of HCD used to
enhance maternity care services. Examples include the
development of smart wristbands for continuous moni-
toring, decision support tools for expectant parents, and
evidence-based design thinking applied to birth environ-
ments. These studies provide practical examples of how
HCD methods, such as prototyping, iterative design, and
collaborative engagement with diverse stakeholders, con-
tribute to creating meaningful and effective maternity
care solutions. This question focuses on identifying and
cataloging the actionable strategies and innovations ena-
bled by HCD in maternity care.

Demographic characteristics

Most of the studies took place in the United Kingdom
(n=8) 18-25, followed by the United States of America
(n=7). (26-32) The remaining articles originated from
Central Europe (n=3)33-35, Tanzania (n=1)36 and
Australia (n=1)0.37 Only one study was multicentric,
involving two countries (USA and Uganda).

Participants

One study involved pregnant women solely as partici-
pants. [19] Whereas the majority of the studies encom-
passed both healthcare professionals and pregnant
women (n=5) [18, 23, 24, 28, 37] some went further and
added to their target population either pregnant women’s
families (n=3) [30, 32, 33], hospital administrators (n=2)
[25, 36] or design experts (n=2) [22, 31] Five studies,
interestingly, did not consider patients in their sample.
Indeed, their target population consisted of healthcare
professionals and health-related individuals (doulas, hos-
pital administrators, and health-dedicated investigators).
[26, 27, 34, 35, 38] Where participant information was
incomplete or unclear, assumptions were made to cat-
egorize participant roles on the study’s stated aims and
methods.

Outcomes

As described in the Methods section, all the studies
included were related to maternity care, covering various
aspects such as users, professionals, and contexts. The
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primary outcome of interest was the role and impact of
Human Centered Design (HCD) principles in enhanc-
ing the humanization of maternity care. This outcome
was examined across several dimensions, including the
specific stages of the maternity journey that the studies
addressed.

Most studies (n=11) took a broad approach to mater-
nity care, exploring its general aspects without focusing
on a specific phase. However, eight studies investigated
particular stages of the maternity journey, offering a more
detailed overview. Among these, six studies focused on
childbirth care, including delivery room environments,
teamwork, and communication. [21-22,27-28,31,33]
In contrast, two focused explicitly on postpartum care,
examining women’s experiences and the use of interven-
tions during this critical phase. [23, 37]

Outcomes were categorized based on participant feed-
back. Changes to healthcare were not explicitly stated;
they were inferred from the study’s methods and discus-
sion sections.

Methodological approaches

The methodological approaches in the research design
included qualitative methods in ten studies and quanti-
tative in one study. [21] The remaining articles (n=10)
used mixed-methods approaches (qualitative and quanti-
tative). Across these studies, phased design methodolo-
gies were consistently employed to structure the research
process. Whereas most studies contemplated a three-
phased approach (n=12), six other articles proposed a
two-phased methodology. Approaches with more than
three steps were conducted in two other studies, with five
[36] and seven phases [33] (n=2).

Despite the differences in the structuring of the meth-
odological approach, a standard structure emerged in the
selected articles. Indeed, phase one often comprised data
collection methods such as interviews and/or question-
naires, observational studies (with audio and/or video
data), and/or a literature review on the focused theme.
Phase two mainly consisted of a descriptive analysis of
the collected data in two-phased studies. Phase three
typically included roleplay and simulation of prototype
testing among stakeholders, with iterative testing and
evaluation. Studies with more than three phases fur-
ther refined the prototypes and incorporated additional
rounds of feedback from stakeholders.

In terms of data analysis, the studies analysed used
various methodologies, depending on the objectives
and design of the study. Thematic analysis was the most
commonly used approach for qualitative data, allowing
researchers to identify patterns and perceptions in inter-
views and observation data. Narrative analysis was used
in some studies to explore participants’ experiences, in
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particular to understand user-centered maternity care
journeys. In the case of studies that used mixed methods,
content analysis was often applied to integrate qualita-
tive insights with quantitative results. These analytical
methods ensured a solid interpretation of the data in the
studies.

The development of solutions for the mainstay prob-
lems throughout the design was applied longitudinally
to maternity care and specific times of the maternity
journey.

Maternity care

Regarding the maternity journey, specific attention was
put on socioeconomic and ethnicity issues, given that
most authors [18, 19, 26, 30, 37, 38] recognized the lat-
ter two as leading to reduced or worsened healthcare
access. A panoply of solutions was developed, each inte-
grated into the sphere of the country where the study was
undertaken. Some of the proposed prototypes included
mobilizing human resources by delivering home a “Ser-
vice Package” (training packages for at-risk moms [18]),
creating a “Support Sister” (a reference entity/person
to rely on), or development of Community Centers for
Pregnancy. [30] Despite the latter, most of the focus on
helping at-risk pregnant women was put on the digi-
tal through multiple solutions. Proposed prototypes
included mobile phone apps to deliver targeted health-
related information [38] or to serve as a platform of
communication with a healthcare team (text-based com-
munication), allowing for prenatal care from home and
consequent empowerment of the mother and preventing
low-threshold doctor seeking. [29] Other authors pro-
posed digital delivery of information on maternity care,
with perinatal education programs and real-life videos
reporting experiences of women with adverse perina-
tal outcomes. [32] Finally, one author proposed using a
wristband to provide the healthcare team with informa-
tion on maternal health indicators, giving women a sense
of being accompanied and diminishing the feeling of
neglection. [34]

Childbirth care

Childbirth is the cumulus of the maternity journey.
Acknowledging that there are failures in the labor ward
dynamics, human and non-human, led to a wide range of
solutions in some research works. Recognizing that many
causes of preventable harm are rooted in flaws of doctor-
patient communication and team communication, some
authors proposed the creation of a “Huddle board’, to
stay in the labor ward, defining the patients and profes-
sionals to intervene in each situation and the strategy to
follow (next-step approach). [27] Other authors focused
on improving hospital charts to make them apparent to
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all who look at them. Furthermore, spatial architecture
is known to influence birth processes, with an impact
on safety and outcomes. One author focused on improv-
ing birth facilities, often lacking privacy, to achieve more
successful birth outcomes. [28, 33]

Postpartum care

After childbirth, women often feel neglected at a time
when the focus is put on the newborn. Some of the arti-
cles prioritize improving their expectations and reality
regarding this period, particularly in women with under-
privileged backgrounds. [19, 37] Similarly to the pro-
posed prototypes in maternity care, the authors propose
the creation of informative media tools to address the
postpartum period.

Discussion

The use of HCD in maternity care remains a phenom-
enon with little evidence and documentation of how it
affects the shape, execution, and outcome of maternal
care services. This review reveals that HCD introduces
techniques that build empathy to establish emotional and
practical links between designers and users (women and
healthcare professionals). This facilitates the identifica-
tion of challenges and the generation of diverse solutions.

Current healthcare systems often need to pay more
attention to the human context and needs of stakeholders,
leading to unused products or services. Results under-
score the importance of incorporating HCD approaches
to ensure interventions that resonate with user needs and
effectively address systematic gaps, as highlighted by the
WHO. WHO’s recommendations emphasize integrat-
ing women-centered interventions and outcomes for
intrapartum care, including service users’ experiences.
This is of particular importance for marginalized groups,
such as poor, unemployed, younger, illiterate, unmar-
ried, migrant women, or women from minority groups,
for whom person-centered care is very rarely applied or
considered. [26] It is essential to note that HCD is not
limited to low-risk pregnancies. HCD interventions can
enhance communication between women and healthcare
providers, allowing collaborative decision-making and
improving the overall care experience.

Despite its promise, skepticism persists regarding how
effectively innovation, including HCD approaches, can
be implemented in healthcare. The time, resources, and
effort required remain significant barriers to realizing
HCDrs full potential in maternity care settings. Nonethe-
less, HCD approach provides a promising entry point for
strengthening provider—client relationships by inviting
clients to co-design acceptable and feasible interventions.
[36] Mothers value respectful, skilled, and loving care
that gives them a strong sense of personal achievement
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and confidence, and HCD interventions should support
this. [35]

Through HCD, maternity care services can build sup-
port tools that combine unbiased information and indi-
vidualized outcomes with family testimonials to make a
meaningful contribution to shared decision-making in
maternity care. [32] In cases of High-risk pregnancies,
HCD can address specific concerns related to complica-
tions, providing individualized solutions that encom-
pass both medical needs and emotional well-being. This
approach can help ensure that care remains respectful
and compassionate, even when complex medical inter-
ventions are necessary.

To achieve this, it is recommended that facilities
employ a comprehensive training package (on respect-
ful and supportive maternity care) and a HCD strategy
to ensure the implementation of recommended practices
around supportive and dignified care in routine, facility-
based maternity care. [18] The use of patient-centered
care models within the HCD framework can transform
maternity care by providing a more desirable, partici-
patory experience for expectant mothers and their care
teams. By stratifying pregnancies according to risk and
support needs, the aim is to demedicalize the pregnancy
experience by providing a supportive and empowering
experience that fits within the women’s daily lives. Using
an iterative HCD approach, a low-risk perinatal care
model can be implemented, which reduces the overall
need for in-clinic visits and engagement of an entire care
team, offering the potential for a lower-cost alternative to
traditional care. [29]

Even though a total of three models were mentioned
in some of the studies, IDEO, a global design firm, was
the one that popularized human-centered design, nar-
rowing it down into three phases: (1) inspiration, (2)
ideation, and (3) implementation. [39] The inspiration
phase is about learning from the people you are design-
ing for. To develop a good solution, it is essential to dis-
cover what the user wants firsthand rather than build
products or services based on preconceived ideas about
what you believe they want. This stage requires the abil-
ity to comprehend customers’ experiences and emotions
— empathy. [9] Different research methods can help bet-
ter understand the people you are designing for, such as
interviews, guided tours, observations, immersions, and
secondary research. [40] In the ideation phase, the main
goal is to brainstorm as many ideas as possible, inte-
grating the feedback from the previous step. Collecting
insights, testing, and iterating on those ideas is essential
until you reach an ideal solution. There are various tools
to choose a solution to take forward, namely, journey
maps, co-creation sessions, business model canvas, and
storyboards. Finally, during the implementation phase,
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the objective is to bring the chosen solution to the mar-
ket based on the user’s location and how they prefer to
be marketed. Given that the customers’ wants and needs
will continue progressing, the iteration should always
continue. The following methods are examples of what
can be used to assess if the solution is working and pre-
pare it for launch and scale: life prototyping, a roadmap
for success, monitoring, and evaluation, and creating a
pitch.

Across the studies reviewed, the concept of HCD was
applied in diverse ways. Several studies emphasized the
role of empathy in understanding user need, whether
through in-depth interviews, co-creation workshops, or
interactive prototyping sessions centered on the feedback
of pregnant women and healthcare professionals [9, 18,
25, 26]. Others highlighted the implementation phase of
HCD, where user-informed solutions were transformed
into °practical tools, such as mobile health applications,
community support platforms, or special redesigns of
maternity wards [29, 31, 32, 37]. These approaches under-
line how HCD gathers insights and actively integrates
user input into the design and deployment of maternity
care solutions. Furthermore, the reviewed papers dem-
onstrated how HCD frameworks contribute to healthcare
systems reforms by prioritizing patient and stakeholder
feedback to ensure interventions resonate with those
they aim to serve.

The two remaining models consist of a five-phase
design process. The first one includes (1) empathizing
with stakeholders, (2) defining the problem, (3) gener-
ating ideas for solutions, (4) prototyping the solutions,
and (5) testing the solutions. On the other hand, the sec-
ond one includes (1) understanding and specifying the
context of use, (2) defining customer requirements, (3)
creating design solutions, (4) evaluating design against
requirements, and (5) delivering design solutions that
meet user conditions. [9]

Labor and childbirth are a particularly vulnerable time
for women, and it is but natural that women attach great
value to the care they receive during this time. Their
satisfaction hinges upon quality care that achieves or
surpasses their expectations. However, healthcare sys-
tems continue to rely on a limited definition of quality
based solely on clinical metrics. This proves an empha-
sis on biomedical measures over psychosocial experi-
ences and demonstrates the gap between what women
value and what the system values. [24] HCD fills this
gap by expanding the focus beyond clinical outcomes
to encompass holistic care experiences [9, 29, 31, 32].
By integrating women’s lived experiences, emotions and
specific needs, HCD offers a framework that values not
only health outcomes, but also the qualitative dimensions
of care, such as respect, autonomy and trust, which are
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often neglected in biomedical models [3, 18, 36]. This
review’s findings have revealed that women’s care expe-
rience is affected by various determinants that could
influence their future care utilization. Migrant women
[19] and women in the postpartum period [23] are par-
ticularly dissatisfied with the care they routinely receive.
Maternal health programs and policies must consider
women’s perspectives on the care they need and their
feedback on the services they receive.

HCD can provide a robust system of obtaining client
feedback and utilizing such information to improve ser-
vices. Performance and experience indicators are devel-
oped collaboratively in ways that matter to patients. For
an indicator to be considered valid, it must also be likely
that a difference in the indicator reflects a difference in
the quality of care, and a specific direction should reflect
better quality. [20]

Telehealth tools, including smartphone apps [29, 32],
text messaging plattforms [29, 38], moderated online
communities [29], electronic self-monitoring tools [29,
34] and virtual reality tools [32], improve timely com-
munication of health-related information and produce
positive health behavior change and health outcomes. It
is also recommended to create informative media tools,
using a design thinking methodology, to address relevant
information regarding prenatal, antenatal, and postnatal
care to specific target groups. [37] Furthermore, design
thinking can be implemented at various stages of health-
care facility building projects to improve hospital sys-
tems and environmental factors. In most hospitals, labor
and delivery units are heterogeneous in design, needing
more consistency regarding environmental factors that
may impact safety and outcomes. Most building codes
must consider workflow, human factors, and patient and
clinician experience. However, it is known that physi-
cal surroundings can affect the performance of staff and
the mother’s perception and experience satisfaction. A
first step to improving maternity care is improving birth
settings using HCD in spatial architecture, staffing, and
policy development. [22, 28] Examples of areas actiona-
ble through design are appropriate neonatal resuscitation
spaces [31], supply and equipment stocking and organi-
zation methods [31], blood banks accessibility [31], and
observation charts functional design. [21]

Despite these advancements, this review found no
direct evidence linking HCD methodologies to improve-
ments in maternal morbidity and/or mortality, aside
from perinatal mental health. Most mothers often report
feeling unsupported during pregnancy and postpartum,
especially regarding mental health and perinatal edu-
cation. HCD interventions should focus on providing
women with perinatal information that improves their
health and emotional well-being, strengthens their
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communication and problem-solving skills, and fosters
community support networks. [25] Specifically, in situ-
ations of pre-viability births, interventions should be
individually tailored to support parents in grief and
bereavement. [32] In this sample, no articles addressed
obstetric outcomes, namely birth interventions (labor
inductions, cesareans, instrumented births, episioto-
mies), fetal mortality/morbidity rates, or other related
outcomes (ex: breastfeeding). Nevertheless, though indi-
rectly related, one article focused on the applicability of
design processes to teamwork in labor ward to improve
outcomes. [27]

Limitations of HCD implementation

The application of HCD to healthcare still needs to be
developed. One example is the need to provide integrated
HCD approaches and methods to develop health innova-
tions. [9] Also, final testing and implementation of the
projects should be present in most of the studies in ques-
tion. In summary, only some studies discuss the interplay
between HCD and maternity health care, and there is still
a long way to go in this field.

Limitations to the review

Despite the particular scope of this review, some limi-
tations should be considered. Firstly, the application of
HCD to healthcare still requires further development,
with a need to integrate approaches and methods more
consistently in the development of healthcare innova-
tions. In addition, the lack of final tests and prolonged
implementation of the interventions proposed in most of
the studies makes it difficult to assess the lasting impact
of the solutions robustly. Finally, little research has sys-
tematically addressed the interrelationship between
HCD and maternity care, highlighting a field yet to be
explored and suggesting a long way to go before HCD
is fully incorporated into clinical practice and maternity
services. These limitations reinforce the need for future,
more standardized studies that include rigorous method-
ological evaluations and long-term impact analyses.

Conclusion
HCD approaches are increasingly helpful tools in sur-
passing systems’ problems and disadvantages, gaining
relevance in different areas of healthcare. Their growing
applicability in healthcare systems might become a rele-
vant way of identifying and targeting healthcare systems’
gaps, such as the ones lacking resolution already identi-
fied by the World Health Organization regarding Mater-
nity Care worldwide.

HCD provides healthcare systems with a practical,
transformative framework for responding effectively
to gaps and aligning interventions with the needs of all
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stakeholders. Its integration into maternity care could
address significant unresolved issues while paving the
way for improved experiences and outcomes. This
includes low-risk and high-risk pregnancies, its prin-
ciples can be applied to improve care for women facing
complications, ensuring that care is both compassionate
and clinically sound.

This review identified several global on HCD
approaches to improve the maternal and childbirth jour-
ney. While emerging in literature worldwide, their appli-
cation to maternity care is still being determined. Future
empirical studies evaluating human-centered design’s
applicability in maternity care are needed, particularly
to understand what drives the experience of women and
their relatives.

WHO and other international organizations support
applying design thinking in healthcare as a pioneer-
ing strategy to fulfil women’s needs and improve mater-
nal outcomes. Systematic adoption of such approaches
offers opportunities to bridge critical gaps in maternity
care while improving experiences for women and fami-
lies. This aligns with WHO’s call to address social, demo-
graphic, and migratory issues in healthcare. Although
some countries report improvements in childbirth mor-
bimortality rates, studies show plenty of room to improve
maternity experience touchpoints during labor and birth
care, with reporting evidence that such improvements
potentially impact mothers’ willingness to have future
babies. By applying HCD to both low-risk pregnan-
cies, healthcare systems can bridge these gaps, foster-
ing environments that are supportive and responsive to
the diverse needs of all women. This includes addressing
the unique emotional and physical challenges faced by
women in high-risk pregnancies.

As former UN Secretary-General Ban Ki-Moon
emphasized, “Put women at the center of care, enhancing
their experience of pregnancy and ensuring that babies
have the best possible start in life” To achieve this vision,
healthcare professionals must allocate more resources to
research and healthcare. These investments will empower
care teams to meet women’s diverse and individualized
needs in the perinatal period, laying a strong foundation
for deploying HCD in maternity care.
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