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Abstract
In the United States, the maternal mortality rate is 23.8 per 100,000 pregnancies representing 861 maternal deaths in 
2020.1 Hospitals have made pregnancy a medical condition rather than a life event and it lacks patient-centeredness 
and empathy.2 To resolve the issue of maternal mortality and solve the physical challenges evolving during care, the 
need for reimagining the birthing model is evident. 

This research aims to study the needs of birthing women, focusing on enhancing the delivery of care and developing 
a new obstetrics program supporting patient-centeredness. A narrative literature review of the clinical needs of labor 
and delivery care is described to understand the importance of spatial conditions.3 The study will involve a descriptive 
evaluation of current facility standards and workflow of the obstetrics program in existing hospitals. The discussion 
from the interviews will be used as a base to outline design guidelines and goals for the study. The research findings 
are concluded in the form of a design checklist that fulfills all the design goals or a better patient experience in 
birthing models.

This research resulted in the creation of a design checklist for any women's department planning and design in a 
hospital healthcare setting. The findings of this study will also help the community to improve their maternal health 
system and avoid preventable deaths and complications for mothers.

Keywords: women's health, childbirth, labor & delivery, patient-centered care

1.0 Introduction
In the United States, the maternal mortality rate is 23.8 
per 100,000 pregnancies representing 861 maternal 
deaths in 2020.1 These deaths are influenced by various 
social, economic, cultural, and physiological factors.4 
Amongst these factors, the built environment has 
a significant role in the well-being of an individual. 
It is well-known that a physical environment with 
good ventilation, windows, access to nature, and a 
safe environment helps induce the healing process 
positively.5 Most women need quality care in a safe, 
calm, and secure environment so that their mental and 

hormonal systems can function properly without any 
complications.⁶

Childbirth is a significant life event for women that will 
be remembered throughout their lives. Today, most 
childbirth happens in hospitals, where the environment 
is more unsympathetic than in a respite place. Hospitals 
have made this life event a medical condition rather 
than a physiological one.4 This medicalization of 
childbirth has made childbirth hospital spaces a function 
of biomedical intervention These conditions require an 
environment to reduce their stress levels and pain. It is 
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a well-known fact that the built environment plays an 
important role in birthing women's health, well-being, 
and mindfulness.³ But there is a gap in research done to 
justify the role of the built environment in improving the 
women's birthing experience in hospitals. 

This research aims to study the needs of birthing 
women, focusing on enhancing the delivery of care 
and developing a new obstetrics design program 
supporting patient-centeredness. The study involves 
narrative literature that summarizes care delivery and 
spatial and operational components related to labor 
and delivery. Four case studies were conducted to 
assess their departmental configuration, aesthetics, 
and operational capacity to understand the spatial 
configuration.⁷ These findings from the case study were 
used as topics of discussion among industry experts 
and user groups to outline the study's design goal. The 
results are concluded in the form design checklist for 
each design goal domain—Spatial Configuration, Room 
Design, and Amenities that support social, operational, 
and built environment factors.

1.1 Importance of Women's Health Services

Women are the primary healthcare decision-maker in 
the household. The current healthcare system recognizes 
women's health as a medical sub-specialty but not 
"health" as a holistic approach. There is no one-size-fits-
all solution available for women's health in healthcare 

delivery.⁸ There is a need for women-focused health 
centers to expand their OB-GYN practice. This expansion 
would address the broad definition of women's health 
and well-being as primary care. Women should be 
part of designing healthcare as their experiences and 
knowledge drive more inclusive and targeted strategic 
planning.⁴ To improve women's health, maternal deaths 
and access to quality healthcare should be tackled at 
the community level.

 

1.1.1 Causes of Maternal Deaths

As per World Health Organization (WHO), Maternal 
Mortality is measured as a death that occurs while being 
pregnant or within 42 days of the end of pregnancy 
from any cause related to medical complications by 
the condition of pregnancy or by its management, but 
not from accidental or incidental causes.4 The recent 
statistics released by the Centers for Disease Control and 
Prevention (CDC) claimed a 14 percent increase in the 
maternal mortality rate from 861 in 2020 to 754 in 2019. 
This ratio is higher than the other developed countries 
like the UK, Canada, France, etc. (refer to Figure 1).1 Data 
shows that 17 percent of the deaths occur on the day of 
delivery. The Report showed a significant racial disparity 
between Black women compared to white women; 
it was found that the rate for black women was 55.3 
deaths per 100,000 in 2020, whereas the rate for white 
women was 19.1 deaths per 100,000.4 The data doesn't 
directly highlight the differences in underlying health 

Figure 1: Maternal Mortality Ratios per 100,000 live births in Selected Countries, 2018 (Data source adapted graphically from OECD Health Data 
2020, showing data for 2018 except 2017 for Switzerland and the UK; 2016 for New Zealand; 2012 for France).
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conditions, access to quality health care, and structural 
health inequities. This disparity highlights the lack of 
community-based care and ignorance of healthy living 
conditions. 

Medical conditions like severe bleeding, high blood 
pressure, and cardiomyopathy are the most common 
causes of death during the first week of postpartum.⁴  
About 60 percent of these deaths are preventable 
through decreased medical errors, effective treatments, 
and proper coordination by clinicians and hospitals.⁹ On 
the other hand, the US has a shortage of maternity care 
providers for the number of births. The data showed that 
the US has 15 providers per 1000 live births in comparison 
to the other developed countries.¹ The overall shortage 
of maternity providers, lack of access to postpartum 
care, and healthcare inequities are contributing towards 
rising maternal mortality.10

During the pandemic, the fear of contracting COVID-19, 
unstable employment conditions, and social isolation 
were the key contributors to stress, mental health 
problems, and substance abuse amongst expecting 
mothers. COVID-19 could also have contributed to the 
rise of the problem in the first year of the pandemic, 
as healthcare systems were not prepared to manage 
maternal care virtually. Hence, the need to evaluate care 
delivery and humanize the health system by improving 
patient satisfaction and maternal psychosocial well-
being outcomes is evident.

1.1.2 Gaps in Healthcare Delivery 

The shortage of maternity providers and lack of 
integration of primary care and midwives in specialty 
care contribute to the multi-faceted high mortality 
rate in the US.¹ There is a lack of knowledge and 
communication among patients and providers, leading 
to errors in diagnosis World Health Organization 
(WHO) recommends that midwives help in reducing 
the maternal mortality rate by assisting in childbirth 
and building a relationship with mothers to support the 
natural reproduction process.⁴ Although insurance plans 
in the US do not cover this prenatal care by midwives, 
access to integrated care services is limited. As per the 
commonwealth study, US and Canada have the lowest 
supply of midwives and ob-gyns, i.e., 12 and 15 per 1,000 
live births, OB-GYNs outnumber the midwives in the 
maternity workforce. There are also several state laws, 
rules, and restrictions on midwifery services in the US 
that require physician supervision of midwives.⁴ Whereas 
in other developed countries, there is an integration of 
both midwives and OB-GYNs throughout the pregnancy 
which helps lower medical intervention rates and costs 
for best outcomes.¹

Beyond the differences in healthcare delivery in 
developed countries, there is also an issue of racial 
disparities in care delivery. The CDC report in 2020 
suggested that Black women are three times more 
likely to die of maternal complications than white 

Figure 2: Chart showing that only one-quarter of US women of reproductive age rated the overall performance of their country's health care 
system as “very good” or “good,” less than all other developed countries (Data source adapted graphically from The Commonwealth Fund 2020 
International Health Policy Survey).
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women.¹ The root cause of the inequity lies in a systemic, 
institutional, interpersonal, and individual approach.⁴ 
It is perceived by 40 percent of first- and second-year 
medical students that black people have thicker skin 
than white people, leading to undertreatment of pain 
for black patients.10 There is also insufficient access to 
affordable and quality care for black women, hence they 
end up at lower-quality hospitals with higher morbidity 
rates.11 This can be solved by identifying the care gaps, 
giving community-based resources, and diversifying the 
healthcare force to incorporate an inclusive impact on 
maternal healthcare delivery.

2.0 Methodology
The research framework included a narrative literature 
review, interviews with industry experts, and case study 
analysis. The data from this research was summarized 
to validate the design guidelines needed for positive 
health outcomes.

2.1 Literature Review

Narrative literature was conducted to understand 
the role of the built environment in improving patient 
health outcomes. The review included 40-plus sources 
from different search databases like PubMed, Google 
Scholar, ResearchGate, and peer-reviewed journals. The 
keywords searched were women's health, birthing unit 
design, childbirth, maternal healthcare design, empathy, 
and midwifery. The articles were evaluated on clinical, 
operational, social, and environmental implications 
that would influence maternal health outcomes like 

safety, supporting normal childbirth, reducing stress, and 
improving the patient experience in the hospital, most 
of the research articles were hypothetically based and 
weren't tried in actual settings; hence the reliability of 
evidence wasn't validated. Amongst those articles, seven 
with environmental implications to health outcomes 
were tabulated below and were experimented with 
randomized and controlled trial settings, thus can be 
validated for design guidelines.

2.1.1 Clinical Implications 

During the whole pregnancy journey, women go through 
many physical and mental changes. The increased 
need for medical intervention in the birthing process 
contributes to the high maternal mortality rate. As per 
the CDC report, in 2020, the cesarean delivery rate 
increased from 31.7 percent in 2019 to 31.8 percent in 
2020, and 55 percent of the C-sections performed in 
the US were elective. These cesarean deliveries can be 
avoided through non-pharmacological measures. Most 
women are fearful about the pain and side effects their 
bodies will face during pregnancy. This "fearful cluster" 
had poor individual emotional health and a longer 
labor length of 10 hours with more pain intensity.⁸ They 
are the individuals who demonstrated higher epidural 
use and a greater likelihood of elective cesarean.² The 
fear cascade theory suggests that anxious or stressed 
women's bodies produce neurochemical hormones like 
catecholamines that obstruct oxytocin production. This 
oxytocin is needed for uterine contraction and helps 
induce the labor process. The low oxytocin level and high 
catecholamines level leads to less oxygen flow causing 

Figure 3: Maternal Mortality Rates, by Race and Hispanic Origin in the US (Data source adapted graphically from CDC ).
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fetal distress.12 Endorphins are released when oxytocin 
levels are high, they help in transcending labor pain. It 
helps in giving mothers the energy to push the baby and 
experience undisturbed and unmedicated labor. But if 
they demonstrate fear and stress, these hormones are 
disturbed and the need for medical interventions like 
induction, epidural analgesia, and cesarean sections 
becomes necessary. Some of these interventions are also 
biologically necessary depending on the physiological 
conditions of a mother before the delivery.13 Though this 
could be avoided by the non-pharmacological method 
by keeping positive emotional health and a less stressful 
attitude, it is essential to stay calm, comfortable, and 
confident to promote normal oxytocin levels.²

2.1.2 Operational Implications 

Ariadne Labs while working on the management of care 
processes in childbirth developed the "Pressure Tank 
Model" which explains that the clinical environment 
influences the decision to perform cesarean delivery.7 

It suggests that three management of care systems— 
capacity, workload, and motivation influence the 
decision between vaginal and cesarean delivery. The high 
workload, less capacity, and little motivation increase the 
clinician's pressure to accelerate the patient turnaround, 
hence marginally increasing the cesarean delivery 
cases. On average, vaginal delivery needs at least 20 
hours of medical attention, whereas cesarean delivery 
requires 2 hours of medical attention.7 The difference 
in care delivery methods and planning impacts clinical 
decisions.7 

Workload is determined by clinical protocols and 
productivity achieved by staff in the unit. Distance 
between Labor & Delivery Rooms (LDR), workstations, 
and room standardization play a vital role in patient 
turnaround and efficiency of care. Research also shows 
that women who receive continuous support have fewer 
reports of operative deliveries, dissatisfaction during 
labor, and decreased need for analgesia.13 It is the 
recommendation to have a shorter distance between 
LDR and staff support spaces to achieve constant care 
support.14 It will help in reducing the travel distance 
and fatigue associated with walking. Also, operational 
simulation mock-ups for staff training and preparing 
them to adapt to the environment can improve 
patient care.15

Capacity means the availability of space impacting 
clinical functions to be performed timely. Observational 
studies have found that delayed admissions in the active 
phase of labor leads to more labor arrests and cesarean 
births. Timely admission and care are necessary for pain 
management and maternal fatigue. Hence, annual 
delivery volume per LDR drives the room demand and 
pressure to manage the surge in treatment intensity.7 The 
literature's observational feasibility study suggests that 
the ratio of overflow beds to LDR can accommodate the 
unexpected surge and demand.7 Also, clinically when 
there is a delay in admission, alternate overflow beds 
help in giving women rest and reduce pre-labor stress.

Motivation among the staff to integrate best practices 
comes through collaboration and training. Hands-on 
training helps in handling the high-acuity scenarios in the 
Labor and Delivery unit. The involvement of staff during 
early design phases helps in giving confidence and 

Figure 4: The research process.
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opportunity to perform better.7 This confidence helps 
inpatient experience and efficacy expectations.15 

2.1.3 Social Implications 

The evidence from the studies shows that family support 
helps give mothers comfort and relaxation. Women 
labor in pain for hours and need nourishment support 
to maintain their hydration and access to food to avoid 
exhaustion.8 Hence, accommodation for companions 
and birth attendants helps provide basic needs like 
support during pain, walking around the unit, and 
motivation to push. It also gives a sense of control 
to mothers that their family is part of the life event.16 

Family-oriented care supports parental satisfaction 
and facilitates shorter labors, controls pain better, 
and lowers the need for medical intervention. Social 
support is also provided through doulas and midwives 
who help harmonize the courses of birth and help in 
providing information regarding the birthing process. 
Their presence helps reduce the anxiety caused by 
miscommunication or lack of control in the care process.8 

Communication helps enhance self-awareness and 
confidence among mothers.17 

2.1.4 Environmental Implications 

The well-known research about physical environment 
affecting the patient's healing process and improves 
their well-being.5 The evidence-based design focused 
on improving patient safety, length of stay, spatial 
orientation, stress, and communication in critical 
care units. Though this doesn't directly connect to the 
influence of design on birthing units, there are recent 
journal articles and opinion pieces that hypothesize 
different design measures for better patient experience.5 
The research shows multiple evidence of design 
interventions in form of conceptual room models, visual 
and positive distractions like nature, art, and daylight, 
and auditory and aesthetical interventions like furniture. 
The earlier evidence from Ulrich's View Through the 
window proved that visual connection to nature 
improves recovery and decreases the length of stay.18 A 
recent experimental study examined the presentation of 
images of nature on the labor and delivery experience. 
The results showed that women showed lower heart 
rates and were supporting non-pharmacological 
methods to soothe the pain.19 In another experimental 
study, an alternative delivery room was set up with 
Snoezelen, and experiences of women giving birth in 
that setting were studied. Snoezelen is a multi-sensory 
environment that is used for therapy with neuro-
diverse people. The results showed that it helped in 
reducing anxiety in transitioning to the hospital setting 
and gave comfort. This study supported the concept 

Figure 5: Pressure Tank Model.7
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of patient-centeredness by stimulating the sensory 
experience.20 

The "Ambient Room" experimental study explored a 
randomized controlled study among women who were 
admitted in the standard labor room and others in 
the "Ambient Room". This experimental room included 
concealed medical equipment, a lounge chair, a birthing 
ball, an LCD projector with a selection of nature images, 
auditory speakers, and a folding double-sized mattress 
instead of a labor bed.21 It was found that women in the 
ambient room were less likely to have artificial oxytocin 
during the first or second stage of labor which helped 
in reducing the likelihood of dystocia. Though it didn't 
show any effect in the vaginal or cesarean delivery as 
they had premedical conditions. It still needs more 
evaluation in an adequately powered trial. But in terms 
of patient experiences, they liked the freedom of mobility 
and flexibility of the bed (the option of a labor bed and 
folding mattress was provided) to cope with labor.21 
A similar recent study was published to explore the 
women's experiences of physical features in birthing as 

per their wishes. This study also conducted a randomized 
controlled trial in the “Room4Birth” alternative setting. 
This room consisted of familiar homelike features 
that provided privacy and space for companions. 
Characteristically, the room consisted of nature scenery, 
dimmable lighting, and concealed medicotechnical 
devices. The room also has an option of a bathtub and 
supporting equipment. The room was ranked for all its 
features and the bathtub ranked the highest and the 
birth support rope was ranked the lowest. Overall, the 
room exceeded the patient's expectations in providing a 
distinct experience from the traditional setting.22 

The" BUDSET (Birth Unit Design Spatial Evaluation 
Tool)" provided the guidelines for optimal birth space 
that would influence the physiology of women in labor 
positively. The BUDSET principles are divided into 
four domains—fear cascade, facility, aesthetics, and 
support.3 These domains are subdivided into segments 
that follow the sequence of the patient's journey through 
the birth unit from the entry point to exit. Another article 
investigated the impact of the physical environment on 

Table 1: Summary of seven journal articles selected to relate environmental implications with health outcomes.

JOURNAL ARTICLE DESIGN INTERVENTIONS
HEALTH OUTCOMES/IMPACT TO IMPROVE PATIENT 
SATISFACTION

The Influence of Nature Stimulus in Enhancing 
the Birth Experience.19

Visual nature images
Improves clinical and behavioral outcomes, higher 

satisfaction, and low anxiety/stress rate

Re-conceptualizing the hospital labor room: 
the PLACE (pregnant and laboring in an 
ambient clinical environment) pilot trial.21

Concept of Ambient room with flexible bed positions, 

concealed medical equipment, comfortable chair, 

dim lights, audio, and visual distractions

Women in the ambient room were less likely to have 

artificial oxytocin and a shorter labor period

Feathering the nest: what women want from 
the birth environment.8

Physical elements like privacy, ability to work 

around, sense of control, acoustics, and comfortable 

homelike furniture

Women were less likely to have any medical interventions 

like a cesarean delivery

An Exploratory Study of the Relationship 
between Facility Design and the Provision of 
Childbirth Care.6

Maximum distance between LDRs, the average 

distance from support spaces, bed capacity, unit 

circulation

Optimal unit planning based on capacity, workload, 

motivation, and contextual factors can help in reducing 

cesarean rates

Healing architecture and Snoezelen in 
delivery room design: a qualitative study 
of women's birth experiences and patient-
centeredness of care.20

Snoezelen room to enhance women's experience 

during labor

Provided positive distraction, relaxation, comfort, and 

choice of therapy

Developing the Birth Unit Design Spatial 
Evaluation Tool (BUDSET) in Australia: A 
Qualitative Study.³

Birthing room layout with earthy colors, adjustable 

lighting, soft surfaces, daylight, storage space

Provides positive emotional, psychological, and 

physiological responses and facilitates active labor

Women's Experiences of Physical Features in 
a Specially Designed Birthing Room: A Mixed-
Methods Study in Sweden.22

Room4birth is designed with a bathtub, window, 

dimmable lighting, sound absorber, media 

installation, companion space, storage, birthing 

equipment, and rounded corners on furniture

A welcoming and familiar environment gave integrity and 

social support through privacy and space for a companion, 

a positive emotional state. 
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intrapartum intervention rate and mothers' well-being. 
The article outlined design guidelines for eight building 
spaces—unit layout configuration, midwives' hub, social 
room, birth philosophy vectors, the configuration of 
the birth room, dimension and shape of the birth room, 
filter, and sensory elements. The research guided the 
architectural recommendations for future projects.23

 2.2 Industry Expert Interviews and User Needs

Women's expectations and needs should be supported 
to improve the physical environment. Women's 
satisfaction is strongly related to a sense of being in 
control and being able to control panic.14 The physical 
environment is one crucial factor that has tended to be 
neglected.6 Other critical factors that play a significant 
part in women's labor experience, such as staff attitudes, 
midwifery care, and support continuity, have been 
researched more extensively. 

2.2.1 User Needs

According to the British survey, access to clean rooms 
and space to move around freely mattered to women. 
It was also vital that they were not seen and heard 
everywhere; they wanted their privacy to be respected 
without being overlooked by the staff. Some women 
also insisted on accessing the birth pool if needed 
while being in labor pain.8 The evidence showed that 
immersion in warm water such as a bathtub helps in 
giving comfort and produces significant pain relief 
through redistribution of blood volume, which stimulates 
the release of oxytocin and vasopressin, a hormone 
that regulates pain. Providing an ensuite toilet is also 
a need that most women highlighted in their surveys; 
during labor, women yield to the power of contraction 
and relax their pelvic muscles and hence need to open 
their bowels frequently. Heating and lighting were also 
considered necessary as they needed to adjust heating 
during labor, and more than half of women claimed that 
dim lighting helped them relax.8

The evidence from the studies shows that family support 
helps give mothers comfort and relaxation.13 Women 
labor in pain for hours and need nourishment support 
to maintain their hydration and access to food to avoid 
exhaustion. Hence, accommodation for companions and 
birth attendants helps provide basic needs like support 

during pain, walking around the unit, and motivation 
to push. It also gives a sense of control to mothers that 
their family is part of the life event.16 Family-oriented 
care supports parental satisfaction, facilitates shorter 
labor, controls pain better, and needs less medical 
intervention. Social support is also provided through 
doulas and midwives who help harmonize the courses 
of birth and help in providing information regarding 
the birthing process. Their presence helps reduce the 
anxiety caused by miscommunication or lack of control 
in the care process. Communication helps enhance self-
awareness and confidence among the mothers.17 

Furnishing and aesthetics in the maternity units is also 
an important feature that is often overlooked in the 
clinical environment. Women liked their environment to 
be “homelike”, which helped reduce their anxiety.21 Fewer 
than half of the women who wanted floor mats, extra 
pillows, or a bean bag to help them relax or change 
positions said that these aids were readily available.21 

The comfort of cushions, mats, and bean bags helped 
them relax and change positions. The soft protective 
floor mats are occasionally used whenever women feel 
stuck in their labor beds. 

The Advisory Board resources were used to get a 
broader perspective on the industry’s needs. Resources 
like customer surveys, market analysis, and future 
trends were referred to get data. One such data was the 
nationwide customer survey on pregnancy needs from 
different demographic groups.24 The survey involved 
2000 women between 18 to 40 ages who expressed 
their top concerns and how they would like to choose 
their pregnancy care.  The survey categorized women 
into five ideologies and preferences: Gen X moms-to-
be, Millennial moms-to-be, Freestanding birthing center 
fans, Midwifery-minded, and current mothers who had 
babies before. 

Most women preferred a facility close to their home that 
has private family space and staff with a good bedside 
manner. They also chose to deliver in facilities with 
good quality scores (i.e., low rates of birth trauma and 
C-section).24 Most women ranked the option of choosing 
alternative pain relief options, cord blood options, and 
vaginal birth after cesarean. Providing amenities like 
private rooms, water tubs, and wireless monitoring 
mattered. They also scored highly on the choice of 
babies sleeping in the same room as mothers. This breaks 
the notion of women wanting to use nurseries for their 
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babies so they can get some sleep. Hence, the ‘rooming-
in’ with the babies and mother together is trending.24  

2.2.2 Expert Interviews

Seven industry experts who could share their experience 
as architects, one nurse, two planners, and mothers were 
interviewed. There were one nurse and two planners, 
mothers, and architects. In the interviews, they were 
asked how they feel about the current health system 
providing maternal care and how they would like to 
improve that. The main subject of the interviews was 
to understand the challenges they faced and how to 
overcome those in the future.  These interviews were 
based on lessons learned from the projects, user group 
meetings experience, operational needs, and future 
trends. These insights summarized below would guide 
the design considerations and environment supporting 
quality of care for women:

 ǌ Lessons Learned from the projects: Labor and Delivery 
Rooms (LDR), postpartum rooms, and C-section room 
ratio need to suffice the volume projections for future 
growth. The adjacency of women's departments and 
pediatric care spaces helps in the continuum of care.  A 
dedicated entry and elevator to the patient’s floor gives 
easy access to laboring mothers and eliminates their 
challenge to walk around the whole hospital to get to 
their floor. Providing on-stage/off-stage workflows for 
efficiency between the units and improving efficiency 
in care. 

 ǌ User Group Meetings: The need for social space for 
a companion was prioritized by most experts. It was 
suggested that anything that could make women self-
conscious in expressing their concerns and feel insecure 
would detract from the quality of care they should get 
from the hospital, hence design needs to reflect privacy 
and respect for women. Staff suggested areas for 
respite like on-call rooms on the LDR patient floor and a 

Figure 6: Graph showing the survey results of highly important physical aspects that women desire during labor.8
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separate nourishment space from the patient families 
should be considered. Staff need privacy from their 
patients while they are trying to rest. The aesthetics 
of the inpatient room was always suggested to be 
homelike and calming. 

 ǌ Operational: There has always been a need for excess 
storage space for staff and patients. The distance 
from the nurse station to patient rooms shouldn't 
belong, especially on LDR. The use of LDRP rooms in the 
program is not advisable as that causes nursing issues 
and an unpleasant environment for mothers to room 
in after birth. 

 ǌ Future Trends: Most experts shared the idea of having 
flexibility in layout to accommodate the boutique 
needs of clients and birthing mothers. There should 
be an option of a birthing tub or even space in LDR to 
accommodate inflatable water tubs for an immersive 
water birth experience. Flexibility should also cater 
to the emerging change in delivery methods and 
technology. For example, high-risk antepartum rooms 
can flex to labor and delivery or postpartum rooms 
depending on patient volume and acuity. Though 
there isn't a code in FGI for windows in LDRs, it is a best 
practice to provide LDRs with exterior windows and 
daylight. 

Figure 7: Illustration from The Advisory Board highlighting the preferences of pregnancy care between different demographic groups from a 
customer survey.24
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2.3 Case Study Analysis

The insights from literature and expert interviews 
facilitated the framework for existing facility studies. The 
goal of case studies is to identify the design strategies 
to achieve the design goals. The collection of this data 
is used to understand how these unique strategies were 
used in social, operational, or environmental factors. 
Four case studies were selected based on different 
clients, facility ages, design strategies, and capacities. 

The Medical University of South Carolina (MUSC), 
Shawn Jenkins Children’s Hospital & Pearl Tourville 
Women’s Pavilion

Project Location: Charleston, South Carolina

Client:  Medical University of South Carolina

Project Completion: 2019

Program: 12 LDR, 41 Ante Partum Postpartum beds 
including 7 Couplet Care rooms, 2 C-Section ORs

Annual Delivery average: N/A 

Project Background:

The Medical University of South Carolina – MUSC 
Shawn Jenkins Women’s and Children’s Hospital and 
Pearl Tourville Women’s Pavilion is a ten-story, 249-bed 
patient tower adjacent to a four-story Diagnostic and 
Treatment podium, which focuses on the advanced and 
specialized needs of pediatric tertiary and quaternary 

cases in South Carolina. It is a spectrum-friendly hospital 
with a full sensory experience. The hospital is designed 
resiliently to combat the site’s floodplain challenge by 
moving patient care space from the second-floor level 
to ensure continuous care. 

Analysis:

 ǌ Environmental Implications: The welcoming and 
family-friendly environment aesthetics help reduce the 
stress and anxiety that most women and children feel 
in hospitals. The ample daylight flowing through staff 
and patient areas enhances the healing environment. 
Natural colors and autistic-friendly experiences 
reduce the environmental stressors throughout its 
interior spaces. The co-location of services for women 
and children’s care helps bridge the critical care gap 
needed after postpartum. The couplet care rooms are 
the distinctive feature where women and newborns 
can recover together. 

 ǌ Social Implications: The multiple family lounge 
between the patient rooms helps divide the crowd 
and gives more space for family members. The private 
terrace for adults on the seventh floor is used to relax 
and connect to the city views for positive distraction. 
The lounge & play area provides space for their family 
to rewind and wait during the labor. There is also a 
quiet/ bereavement space at the end of the unit for 
grief.  The idea of sensitive adjacencies where the 
families are given separately from celebrating and 
mourning is well executed. The custom design sleeping 
furniture for support companions in the patient room 
provides comfort for sleeping. 

 ǌ Operational Implications: The project focuses on 
specialized care for pediatric & women's healthcare 
services—the program integrated with a women's 
program for high-risk births under one roof. A 
dedicated stork elevator to the women's pavilion gives 
easy access and reduces travel distance. The triage 
location between the LDR minimizes the travel distance 
for staff to observe the patient and transfer them later 
to the Labor and Delivery Room when they are ready 
to labor.

Figure 8: Labor and Delivery room at MUSC
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Virginia Mason Birth Center

Project Location: Seattle, Washington

Client: Joint Venture between Virginia Mason and 
CHI-Franciscan

Project Completion: 2020

Program: Triage, 5 LDR, 6 Postpartum, 4 NICLET rooms, 
2 Triage, 2 C-Section ORs 

Annual Delivery average: 1200 

Project Background:

This birth center is in the shell space of Virginia Mason 
campus in Seattle. This 20,000-sf birth center provides 
a comprehensive spa-like atmosphere for a boutique 
birth experience with all the clinical support needed for 
a mother to deliver. The birth center bridges the gap 
between the traditional hospital obstetric model and 
the freestanding birth center due to its location on the 
medical center campus. Thus, providing a continuum 
of care for mothers and babies at one facility. This 
facility is an example of how personalized care spaces 
can be achieved through active user participation in 
decision-making. 

Analysis:

 ǌ Environmental Implications: The cozy aesthetics of the 
interiors give a familiar environment for the mothers 
and reduce their fear. The option of choosing the 
immersive water birth in the labor and delivery rooms 
gives the flexibility of choosing a non-invasive pain 
relief option. Thus, increasing patient satisfaction. The 
ample daylight and vibrant coral prints with a bold 
custom graphic wall in the labor and delivery room 
provide positive distraction and promote the healing 
environment during labor.  Similarly, the post-partum 
rooms have a calming teal color palette which helps in 
the recovery process. The nursery is in the center away 
from the direct daylight over the bassinets but also 
gives enough light to illuminate the space. 

 ǌ Social Implications: The inpatient rooms have 
comfortable sleeping space with space to store their 
belongings. The waiting area near reception, which 
is designed as a formal living room with an electric 
fireplace offers calming and inviting space for families 
and visitors. The dedicated pantry space in the waiting 
area for families satisfies the nourishment support 
needed by families and mothers.  

 ǌ Operational Implications: The overall layout is planned 
in such a way that there is proximity from the central 
team nurse station to the patient care spaces. This 
helps in providing visibility to the patient’s spaces and 
reduces travel distance. The project integrated a Lean 
process to collaborate with the staff and clinicians to 
develop a comprehensive and efficient flow for the 
new model of care. The design process incorporated 
room mock-ups for clinicians and staff to validate 
the planning strategies. Another distinctive feature is 
NICLET care rooms which provide recovery space for 
mothers and infants together. NICLET rooms allow 
critical care infants to stay with mothers instead of 
separate NICU space and offer all the benefits of a 
Level II nursery with the added benefit of privacy and 
proximity to their recovering mothers.

Figure 9: Calming and comfortable Labor and Delivery room at 
Virginia Mason Birth Center.
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HCA Medical City Dallas

Project Location: Dallas, Texas

Client: HCA Healthcare 

Project Completion: 2018

Program:24 LDR, 16 Postpartum, 3 C-Section OR

Annual Delivery Average:  4200

Project Background:

The women's department expansion is a Level IV 
designated maternal facility in the medical campus of 
Medical City Dallas. The designation gives access to 
onsite consultation to maternal, surgical, and behavioral 
specialists and services. The five-story vertical expansion 
addresses the luxurious and aesthetic needs of a women’s 
department. 

Analysis:

 ǌ Environmental Implications: The labor and delivery 
rooms are designed to conceal all the medical 
equipment and provide a clutter-free room. The shades 
of soothing blue abstracting to water elements give a 
natural soothing visual for patients and staff. The ample 
daylight in the patient rooms promotes the patient’s 
healing experience. The hospital has suites with high-
end finishes, a spa-like bathroom, and hardwood-
looking floors to cater to the patient wanting a more 
luxurious experience.

 ǌ Social Implications: The highlight of the program is 
the VIP postpartum room with attached family room 
which gives family their own private space to recover 
and spend time. Families of the patients in the VIP 
suites have access to a refrigerator and dining space 
for family to fulfil their dining needs.

 ǌ Operational Implications: The racetrack layout helps 
in connecting the staff and patient spaces in proximity, 
The labor and delivery rooms have attached storage 
rooms that help staff efficiently grab equipment 
whenever needed.

Figure 10: Labor and delivery rooms at Medical City Dallas. Figure 11: Attached family space in VIP postpartum rooms at Medical 
City Dallas.
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Methodist Richardson Medical Center – Bush/
Renner Hospital

Project Location: Richardson, Texas

Client: Methodist Health

Project Completion: 2014

Program:10 LDR, 16Postpartum beds, 2 C-Section ORs

Annual Delivery average: N/A 

Project Background: 

The S-shaped design of the hospital's expansion 
highlights a few of the evidence-based strategies in the 
analysis below. The layout links three 25-bed nursing 
units flowing in an end-to-end arrangement. The modern 
architectural style of the building gives a fresh outlook to 
the traditional campus. 

Analysis:

 ǌ Environmental Implications: The S-shape layout 
facilitates the accessibility and wayfinding to the 
care spaces and thus gives a sense of wayfinding. 
The facility’s interior design is inspired by the healing 
properties of nature; however, instead of choosing a 
natural theme (such as leaves or water). The ample 
daylight and welcoming aesthetics give a calming 
environment.

 ǌ Social Implications: The spacious family spaces in the 
patient room give comfortable space for companions 

to spend time with the patient. There are on-call rooms 
for staff to relax during long shift hours. 

 ǌ Operational Implications: “The front of house” and 
“back of house” concept separates the public areas 
and service areas, hence reducing the overlap between 
different flows. The Women’s Center of Excellence 
included space for central postpartum units and 
labor and delivery units adjacent to NICU thus giving 
continuous clinical flow for mother and baby on one 
floor. The labor and delivery suite has storage rooms 
that help staff grab equipment whenever needed. 

3.0 Recommendations:  
        Design Guidelines
The primary goal of the environment is to influence the 
pattern and progress of labor, affecting both the number 
of vaginal births without major interventions and the 
rate of emergency cesarean sections.⁶ During labor, 
women's bodies need to soften and open to let the baby 
be born. They need to feel safe and secure, be protected 
from disturbances and adverse stimulation, and be 
able to relax to let their body work more effectively. 
Hence their sequence of patient journey informs the 
strategies needed for planning strategies.25 A typical 
patient journey for pregnant women starts at triage, 
where they are evaluated for dilation and active labor. 
Depending upon the clinical condition, they are either 
discharged or moved to an antepartum room. After the 
observation, women with active labor are transferred 
to the labor and delivery unit for vaginal delivery and 
where vaginal delivery cannot be instrumented. They 
are taken to C-section for delivery. Mothers are then 
transferred to postpartum to recover for a few days and 
then discharged.

As per Facility Guidelines Institute (FGI), Labor and 
Delivery rooms (LDR) should have a minimum 325 sq. ft. 
clear floor with a minimum wall head of 13 ft. The clear 
floor area includes infant stabilization and resuscitation 
space of 40 sq. ft.26 Each patient’s room should have 
direct access to a private toilet room with a shower or tub. 
A typical patient journey for pregnant women starts at 
triage, where they are evaluated for dilation and active 
labor. Depending upon the clinical condition, they are 
either discharged or moved to an antepartum room. After 
the observation, women with active labor are transferred 

Figure 12: Labor and delivery rooms at Methodist Richardson.

46

2022 ― Volume 14.02Research Journal



to the labor and delivery unit for vaginal delivery and 
where vaginal delivery cannot be instrumented. They 
are taken to C-section for delivery. Mothers are then 
transferred to postpartum to recover for a few days and 
then discharged.26

The implications from the case studies are used to define 
the environmental, social, and operational factors 
of design. Each of the factors has sub-factors that 
categorize the use of design goals in those domains. 
These design goals are not intended to be applied in 
isolation. Many works with each other and strategies can 
complement each other. Implementing design strategies 
that reduce stress and fear can aid in reducing medical 

intervention in the birthing process, thus supporting 
patient satisfaction. The aim is to understand that design 
should do these things, and that there are strategies 
and many ways to achieve them. Understanding the 
multiple causes and influences of these factors can help 
in achieving these goals for better outcomes.

The design checklist is a tool that can be used in pre-
design to evaluate the programming and planning of any 
new or renovation of a women’s project. The checklist has 
three categories—environmental, social, and operational 
factors. Each of the design strategies complies with one 
or more design goals.

Figure 13: Illustration showing the design goals influenced by environmental, social, and cultural factors.
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Figure 14: Design Checklist—Environmental factors.
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Figure 15: Design Checklist—Social & operational factors.
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4.0 Conclusion: Moving Forward
The COVID-19 pandemic taught us that the current 
healthcare system needs to keep up with upcoming 
challenges and surges. It made us reevaluate our 
healthcare services and the delivery of care. Similarly, 
women's health is a significant service line that needs to 
evolve with women's current trends and needs. There is 
no one-size-fits-all solution, but it cannot be overlooked 
as just a medical sub-specialty. It needs to be seen more 
as a holistic health approach. 

4.1 Initiating the Business Case for Patient 
Satisfaction

Women count as the influential decision-maker and 
contribute 29 percent more per capita to healthcare 
than men. They control 80 percent of healthcare 
decisions in the US and represent a significant consumer 
of healthcare services.27 Healthcare organizations need 
to understand the needs of women and tailor their 
services as per their demands. Choosing a pregnancy 
care provider is a major decision a woman takes that 
introduces her to healthcare settings. This introduction 
leads to the future use of other healthcare services. 
Nowadays, women look for more comprehensive care 
services with primary care and mental health services 
available at one location. This attracts them more as 
it saves time and makes care accessible. This idea of 
'co-locating' the services reduces the wait times and 
gives patients one consolidated location for all their 
healthcare needs. 

The first step to understanding women’s needs involves 
decision-making. Most of these decisions earlier were 
governed by men who failed to empathize with women's 
needs. The strategic planning needs to involve a 
diverse group of women and 'co-create' an experience 
that leverages their opportunities to access care. The 
design process needs to identify the challenges and 
provide solutions that holistically empower women's 
health.28 Recently, one such all-women-designed and 
women-voiced center—Ripa Center for Women's Health, 
provided more equitable, holistic, and consumer-
friendly women's care. This outpatient center provides 
an integrated experience under one roof by providing a 
'Half Day for Health' program where they can schedule a 

three-hour appointment for primary and gynecological 
care visits. This fulfills their needs and empowers them 
to access the care efficiently. This concept gives an 
excellent marketing pitch and business case for future 
healthcare services and planning.

4.2 Partnership Between FemTech Companies 
and Health Systems

Upcoming FemTech startups offer combined services at 
their clinic locations and virtually at telehealth platforms 
through a membership-based model. These startups are 
trying to give education and support through telehealth 
appointments and more spa-like boutique care services 
at their clinics. These startups are trying to bridge the 
gap that most women are looking to fill and give a 
more equitable approach to diverse groups of people.29 

Their clinics are inspired by the local community and 
incorporate local design features and artwork to give 
women more familiarity with the space. The colorful 
and lounge-like spaces empower them to express their 
concerns more freely and comfort them. One such 
example is their exam rooms, which look more like spa 
treatment rooms than monotonous exam rooms (see 
Figure 16). 

Tia expanded their clinics in partnership with UCSF 
Health in recent news. The collaboration aims to provide 
a more 'modern medical home for women.' The two 
organizations are trying to fill the gap between primary 
and OB-GYN care by integrating patient-centered 
physical, mental, and reproductive health. This teamed 
approach meets current women's needs and creates a 
new model for more 'one-size-fits-most' solutions.30 Their 
integrated program includes shared leadership and 
clinical protocols to coordinate primary consistency and 
specialty care. This will help improve maternal health 
outcomes and increase access to care. The co-location 
of outpatient services in the medical center connects the 
complex healthcare needs in one location.

This model can be the future of health system master 
planning with more distinguished women's services. 
However, there are specific capital concerns between 
for-profit and non-profit healthcare providers that can 
be systematically resolved in the future.
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4.3 Keeping Up with Public Health Policy 
Changes

Center for Medicare and Medicaid Services (CMS) 
announced a 'birthing-friendly' designation for hospitals; 
as per this designation, consumers can choose hospitals 
that commit to delivering high-quality maternity care. 
This measure requires hospitals to collaborate in state or 
national perinatal quality improvement programs and 
enact safety practices for birth complications such as 
sepsis or hemorrhages. These policy recommendations 
will govern future safety protocols like readiness and 
responsiveness of staff and facility spaces to reduce 
obstetrics errors and maternal morbidity.31 

Congress passed the black Maternal Health Momnibus 
Act to tackle the maternal health crisis among black and 
indigenous people of color. The Momnibus Act includes 
measures to strengthen the maternal health workforce, 
improve care for people who receive maternal health 
care through government agencies through investments 
in research and funding, promote innovation of care 
with digital tools and payment models, and ensure 
continuity of care through pregnancy and up to one year 
postpartum.11

The research highlighted the challenges and needs for 
improving the patient experience in the hospital; the 
design checklist and goals are a first step to achieving 
better patient experience and improving health 
outcomes. But women’s health is a major public health 
component that, it needs tangible and intangible 
efforts to make it better. For future growth and trends 
for marketing, women’s programs need to look beyond 
obstetrics, prioritizing gynecology, behavioral health, 
and fertility services depending on local patient demand. 
Women’s health programs should integrate telehealth 
to increase access to care and provide a continuum of 
care. Design might solve tangible issues, but it takes 
a community effort to create intangible change. As 
healthcare designers, we need to look beyond design 
problems. Design should not stop here to check a box 
and complete the checklist. It requires working with our 
clients, users, and those caring for maternal health. It is 
easy to agree that yes, design should do all these things. 
However, it is up to architects and designers to creatively 
implement strategies based on additional factors 
operational processes, social and regulatory factors. 

 

Figure 16: Calming aesthetics of exam rooms at Tia’s Los Angeles Clinic (Image Courtesy: Alda Ly Architecture).
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