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institutional 

priorities over 
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AI
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Data Driven 
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Monitoring
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Stress
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Healing

Improves Patient 
well- being in 
healthcare 

enviroments
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Limited access
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impaired 
patients
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Home Birth

Moveable/Flexible 
furniture

Posture

bodily autonomy 
during labour

Intimacy

Obstetricians may 
prioritize self- 

protection

Unnecessary 
Monitoring

caesarean 
sections to 

preempt possible 
lawsuits.

risk- aversion 
shaped more by 
legal anxieties 

than by patient- 
centered care.

undermining 
autonomy and 
embodied birth 

practices

Not just 
aesthetic— it is 

rooted in 
evolutionary 

survival needs 
(finding food, 

shelter, safety).

Overlit

White

Feeling 
Sterile

Colour

Harsh

Feeling
Cold

StiffTriggers 
Fear/Anxiety

More 
Interventions

Less 
Interventions

Positive 
Experience

More Agency

Feeling 
of 

control

Warm 
Light

Warm 
Light

Privacy

Blue Light

suppresses 
melatonin and 

oxytocin

Sensory 
Delivery 
Rooms

Light

Sound

Create Calmer 
Atmospheres

influencing 
mothers’ bodily 

states

Culture

Tunisia, white 
was seen as 

“cold and 
unpleasant"

French women 
linked White to 

cleanliness.

Colour

Tunisia, white was 
seen as “cold and 

unpleasant"

French women 
linked White to 

cleanliness.

Culture

Foster Agency

Calmness
Meaningful 
experiences

Birthing 
Person

Companion

Staff

Emotions
People Feel 
Anonymous

Detached

disempowered

Art and nature are not 
decorative but 

functional elements of 
care

self- 
determination

Midwivery

co- create birth 
spaces, physically, 

emotionally, 
relationally, and 

culturally.

Atmosphere design 
can shift birth 

culture from passive 
patienthood to 

active participation.

Future 
Design

Barriers

Reductionist 
Research 
Methods

Institutional 
Inertia

Difficulty 
Translating 

sensory/artistic 
knowledge

Co- Creaton

Medical 
Staff

Designers

Architectures

Artists

innovation- 
oriented 
research

values 
qualitative

interdisciplinary

practice- based 
knowledge

cultural change 
in hospital staff 

attitudes  practices 

Sustainable 
change

More than new 
rooms, it must 
acknowledge 
these areas of 

health
Existential

Artistic
sensory

Hydrotherapy
naturopathy

rehabilitation

integrative 
medicine

Pain Relief

Circulation

Immune 
Modulation

Stress 
reduction

Benefits

Cold water stimulates 
circulation and immunity Warm Water

relaxation, pain 
relief, and muscle 

recovery

Cold Water Rehabilitation

Stroke

Musculoskele
tal 

Conditions Chronic 
Illness Care

Mental Health

Depression

Anxiety

Future Needs 
in Healthcare

Develop labor- specific 
VR content (nature, 

hydrotherapy, guided 
breathing)

Pain Relief

More women used 
bathtubs in the birth 
environment room 

(60.6% vs 52.4% 
Standard Rooms)

Slightly fewer 
women used 

epidurals, though 
not statistically 

significant (22.6% vs 
28.2% Standard 

Rooms).

non- 
pharmacological 
coping methods

Atmosphere may 
shape experiences 
more than clinical 

efficiency

Virtual Reality with 
Audio/Music

 lowered pain 
intensity (after 50 min)

Lowered maternal 
anxiety

Develop labor- specific 
VR content (nature, 

hydrotherapy, guided 
breathing)

Lowered 
systolic/diastolic 
blood pressure

Lowered maternal 
heart rate post- 

intervention.

 more 
reactive 

NSTs

Fetus Reaction

fewer 
nonreassuring 

heart rate 
tracings.

VR: visual + auditory 
immersion distracts 

increases 
sense of 
control 

(cognitive- 
behavioral 

mechanism).

lowered episiotomy 
rates.

shortened labor 
duration

Room 
Temperature

prevent 
postpartum 
shivering in 

mothers

Prevents 
hypothermia in 
preterm/low- 
birth- weight 

infants

Familiarity and 
Home- like 
Features

Comfortable 
furniture

softer décor, 
rugs, pillows, 

private 
bathrooms

safety, 
control, and 
belonging

Concealing 
medical 

equipment

Agency

flexible spaces 
for movement

prioritizing 
privacy

help women 
feel like active 
participants 
rather under 
surveillance Designing with 

partners in mind 
(space, comfort, 

involvement) 
strengthens 

emotional support for 
the birthing woman.

Doulas

better birth 
outcomes

 improved 
maternal 

psychological 
wellbeing

healthier 
neonatal 
outcomes

Birthing 
Parent Feeling

Greater 
satisfaction with 

birth

Lower pain 
perception and 

anxiety

Increased self- 
esteem and sense 

of control

Lower 
postpartum 

depression and 
anxiety

Doulas/lay companions 
are consistently more 

effective than 
intrapartum nurses

Reduced 
cesareans, 

shorter labor, 
fewer operative 

births

 Benefits
reduced pain 
(especially in 

advanced 
dilation)

lowered anxiety

shortened the 
first and 

second stages 
of labour

increased 
maternal 

satisfaction

safe

effective

non- 
pharmacologic

al tool

increased 
maternal 

satisfaction

Side 
Effects 59% of 

trials 
reported 

 mild 
nausea

dizziness

headache

smartphone- based 
VR improved 

feasibility and 
reduced costs

VR could 
reduce reliance 
on opioids and 

sedation

lowering 
healthcare 

costs and risks

lacks the 
nonverbal cues 

and physical 
touch 

critical for 
emotional 
connection

Adding touch to VR 
could dramatically 

increase immersion, 
empathy, and trust in 
virtual interactions.

Without touch and 
nuanced emotion 

recognition, VR 
interactions remain 

partial and less 
authentic

Use passive sensors 
and smart garments to 
capture physiological 

and behavioral signals 
(e.g., heart rate, facial 

expressions, gestures).

Employ machine 
learning to interpret 
emotional states and 

recreate them in 
avatars

Deliver haptic feedback 
(e.g., hand- holding, 
shoulder touch) to 
simulate physical 

presence.

Touch increases trust, 
sincerity, and 

emotional intensity in 
communication

Personal 
communication: 

Bridging distance in 
relationships (e.g., 
holding a partner’s 

hand remotely).

Labour 
Hopscotch 
Framework

Active 
Labour

Mobility

informed 
maternal 
choices

Empowerment 
of Women

shared language 
between 

midwives, women, 
and partners

Birthing 
Pools

Pain Relief
 relaxation

 privacy

 reclaim agency in 
highly medicalized 

birth systems

promoting 
physiologic birthreducing 

intervention.

Midwives are caught 
between advocating for 

women’s choices and 
working within 

restrictive institutional 
structures.

Limited pool 
availability, 
inconsistent 
policies, and 

staffing 
constraints reduce 

access

experiential, 
immersive 
learning

Gaming, 
film, art, and 

cultural 
heritage

No emotional 
change between 
real forest and 

virtual reality forestFirst 
Nations

Land is seen as 
living and sacred, 
inseparable from 
culture, language, 

and law.

Treaties were about 
peaceful 

coexistence and 
sharing, not 
surrender.

Treaties embody kinship, 
ceremony, and ongoing 
relationships, not just 

written contracts.

Canada exists because of 
Treaties; recognizing them 

as foundational 
challenges settler 

narratives that minimize 
their importance.

Policies like the Indian Act, 
residential schools, and 

resource exploitation 
violated Treaty promises

Cases like Delgamuukw 
(1997) and Tsilhqot’in 
(2014) affirmed that 

Aboriginal title was never 
extinguished.

Yet courts and 
governments often still 

prioritize “societal 
interests” (e.g., mining, 

hydro) over Treaty rights.

Education is central to 
reconciliation

escapism

helped 
regulate 

breathing

hardware 
discomfort

 from pain

boredom of 
long labour

 sterile 
hospital 

environmen
ts. Joyous 

Moments

triggered 
personal 

connections 
(animals/pets)

 positive 
memories

Women synchronized 
breathing with VR 
elements (waves, 

dolphins, bubbles), 
aiding focus and calm.

fostered a sense 
of control and 
belief in their 

ability to manage 
pain

 incompatibilit
y with water 
immersion

short VR content 
reduced 

effectiveness

isolated from 
partners or 

support people

non- 
pharmacologic 

pain relief

Safe

Maternal 
Satisfaction

Sense of 
control

reducing the use 
of epidurals and 

other 
interventions

may shorten 
labour

No increased risks 
of infection, 

adverse neonatal 
outcomes, or 
complications

supports both 
physiological and 

psychological 
needs in birth

improvements in 
placental perfusion 

and fetal positioning 
due to maternal 
relaxation and 

mobility

within the 
scope of 
nursing 
practice

Empowers nurses 
as active agents in 
pain management, 
not just assistants 

in medicalized birth.

Barriers

Institutional constraints: 
lack of pools/tubs, 

sanitation protocols, 
waterproof monitoring 

equipment.

Cultural barriers: unit 
norms, physician 

dominance, undervaluing 
non- pharmacologic 

methods.

Staffing issues: time 
pressures and lack of 

training.

Women of 
colour

systemic 
inequities

racism
higher 

maternal 
morbidity

elevated 
stress in 

pregnancy

culturally 
grounded 

and inclusive, 
not generic.

Representation 
in Design

culturally 
grounded 

and inclusive, 
not generic.

VR

Restores Agency

Discomfort

Integration into 
prenatal programs, 

community clinics, and 
telehealth could 
increase reach.

VR shapes not just 
pain perception 
but long- term 

positive memory 
of childbirth

Mood 
regulation

expands 
birthparents 
choices and 

coping options

low- barrier 
innovation

enhances the 
psychological 
dimension of 

care

short VR content 
reduced 

effectiveness

headset 
sanitation

comfort

equipment 
availability.

self- determination

cultural continuity

reproductive justice

decolonizing 
healthcare

survival of 
Indigenous lifeways

BirthBirth is a sacred event 
embedded in 

spiritual, cultural, and 
communal practices

Colonization reduced 
it to a medicalized, 

risk- managed event.
Restoring ceremony 

restores cultural 
identity, meaning, 

and dignity in 
childbirth. Residential schools, 

forced evacuation for 
birth, and outlawing 
of midwifery severed 
cultural knowledge.

Colonization 
weaponized 

childbirth as a 
tool of cultural 

erasure and 
control

Midwives act as knowledge 
keepers and protectors of 

community continuity.

Recognizing birth as a 
right aligns 

healthcare with 
Indigenous 
sovereignty

Land- based birthing 
is both healing and 
political resistance

Indigenous communities 
are reclaiming birth 
through midwifery 

programs, ceremonies, and 
policy advocacy

Policy

Healthcare must 
shift from 

assimilationist 
models to 
supporting 

Indigenous- led, 
land- based, 

Recognize the value of 
traditional knowledge 

alongside biomedical care

Collaborative 
clinics combining 
Elders, healers, 
and physicians

Land- based 
healing 

incorporated into 
wellness 

programs

Health

 improve cultural 
safety, patient 

trust, community 
engagement, and 
health outcomes

challenges included 
jurisdictional barriers, 

limited funding, tokenism, 
and lack of structural 

change.

requires Indigenous 
leadership, community- 
driven approaches, and 
systemic transformation

Collaborative clinics 
combining Elders, healers, 

and physicians

Increased trust and cultural 
safety

Greater community 
engagement and 

empowerment

enhances both health 
outcomes and cultural 

continuity

Limited, unstable funding 
for Indigenous- led 

programs

Risk of tokenism when 
practices are added 

superficially

Indigenous leadership and 
governance

Community- driven design, 
not imposed solutions

Respect for Indigenous 
laws, languages, and 

worldviews

Light/darkness/colour 
provide orientation, 

connection to the 
cosmos, intimacy, and 

atmosphere

Natural light anchors 
us in time/place and 

influences mood, 
perception, and 

physiological states
Light is an active 

“affordance” (enabler) 
that supports action, 

agency, and meaning- 
making

Creates conditions for 
constancy (familiarity) 
while also allowing for 

variance (change, 
movement)

Light should be 
designed to foster 

comfort, 
empowerment, and 

sensory engagement

Architecture

Architecture should 
integrate embodied 

perception with 
phenomenological 

sensitivity.

Materiality, texture, 
and color carry 

embodied meaning

Birth environments 
can shift from clinical 

efficiency toward 
spaces that honor life, 

intimacy, and 
belonging

Birth

Women who had spontaneous vaginal 
births with non- medical pain relief (like 
relaxation, movement, or nitrous oxide) 
reported the most positive experiences. 

In contrast, those with emergency 
cesareans, instrumental births, or 

epidural analgesia were more likely to 
report negative experiences.

Negative experiences were strongly 
associated with emergency 

interventions and operative deliveries

Most positive: Non- pharmacological 
methods (movement, water, 

relaxation, nitrous oxide).

Neutral/mixed: Epidural analgesia — 
while effective for pain, often linked 

with less positive overall experiences.

Most negative: Emergency cesareans 
and instrumental deliveries, regardless 

of pain relief used

Pain relief decisions affect not just 
physical but emotional outcomes of 

birth

Supporting non- medical pain 
management options may enhance 

women’s experiences

Support 
Staff

struggled with 
tensions between 

institutional 
guidelines, clinical 

safety, and women’s 
preferences

balancing their 
professional duty 
with advocacy for 

women’s autonomy

Structural constraints, fear of 
litigation, and hierarchical 

dynamics (midwives vs. doctors) 
often limited women’s 

involvement in meaningful 
decision- making.

SDM (Shared 
Decision Making) 
improves trust, 

satisfaction, and 
maternal wellbeing.

Institutional protocols sometimes 
overrode women’s preferences

Fear of adverse 
outcomes and litigation 

pushed professionals 
toward defensive, 

interventionist 
practices.

Hierarchies influenced 
decision- making, with 
doctors holding more 

authority than 
midwives

Barrier: Time pressures 
in busy maternity wards

Lack of training in 
communication and 

SDM strategies

Mediation

Differs from distraction, 
instead of avoiding 
sensation, it fosters 

acceptance and 
awareness

Pain relief through 
mindfulness is 
independent of 

opioidergic or placebo 
pathways

Positive affects on brain

Reduced activation in 
sensory pain regions

Increased activation in anterior 
cingulate cortex (ACC), insula, 
and prefrontal cortex, regions 
linked to emotion regulation, 

attention, and reframing

mindfulness changes how pain 
is appraised, not just perceivedExperimental studies show 

20–40% pain reduction after 
brief mindfulness training.

Weakens the link between 
nociceptive input (pain signals) 

and the distress they cause

Mindfulness meditation could 
be a low- cost, accessible 

adjunct for chronic pain and 
perioperative care

Reduces dependence on 
pharmacological pain 

management

Continued Labour Support (CLS) 
improves maternal and neonatal 

outcomes (fewer cesareans, shorter 
labours, reduced anesthesia use, 

higher maternal satisfaction)

Nurse education 
should emphasize 

presence, advocacy, 
and holistic care, not 
just technical tasks

More 
options 
for careMusic 

Therapy

physicians and Elders 
recognize the health value 
of time in nature, there are 

significant cultural 
sensitivities surrounding 
the idea of “prescribing” 

nature, a concept rooted in 
Western medicine.

Many non- Indigenous 
physicians felt 

uncomfortable prescribing 
something Indigenous 

peoples already view as a 
way of life, not a treatment.

Elders emphasized that 
such programs must be 

community- led, done in the 
right way, and grounded in 

Indigenous self- 
determination, with 

attention to traditional 
food, land- based practices, 

and holistic health.Nature prescriptions (like 
PaRx in Canada) link 

outdoor activity with better 
physical and mental health 
but these programs have 

rarely been studied in 
Indigenous communities, 

where connection to nature 
is ancestral and spiritual.

Many physicians, 
particularly non- 

Indigenous ones, viewed 
“prescribing” nature as 

potentially paternalistic or 
colonial, given that 

Indigenous Peoples already 
live in deep relationship 

with the Land.

Nature Prescription and 
Indigenous Peoples

Barriers
Harsh northern climate 

(cold, darkness)
Economic and resource 

constraints (clothing, 
transportation)

Colonial power dynamics 
between settlers and 
Indigenous patients

Integration with mental 
health care and exercise 

programs

Pain

Suffering arises when 
a woman cannot 

access her internal 
coping mechanisms, 
not from pain alone

Hormonal 
Physiology in 

Labour Oxytocin: Facilitates 
contractions, calmness, 

bonding, and pain 
relief. Synthetic 

oxytocin lacks these 
brain effects

Endorphins: Natural 
analgesics that 

promote euphoria, 
reduce stress, and aid 

maternal- infant 
bonding.

Catecholamines: High 
stress hormones can 
inhibit labour; calm 

environments reduce 
them.

Prolactin: Supports 
milk production and 

the transition into the 
maternal role

Continuous emotional 
and physical support 

(from a partner, doula, 
or midwife) reduces C- 

sections, epidurals, and 
anxiety.

Dim lighting, quiet 
rooms, warmth, 
and emotional 

reassurance 
stimulate oxytocin 

and endorphins

Anxiety, bright 
lights, and 
frequent 

disruptions 
inhibit natural 

labour hormones

nonpharmacological methods

Lowers
- Caesarean section

- Epidural use
- Labour augmentation 
with synthetic oxytocin

- Instrumental deliveries

Water immersion, 
massage, movement, 

warm/cold packs.

Acupuncture, 
acupressure, sterile water 

injections.

Yoga, hypnosis, 
aromatherapy, music, 
relaxation, breathing, 

prenatal education

Labour pain has a 
physiological and 

functional role; it triggers 
hormonal cascades 
essential for birth.

Gentle massage, 
movement, touch, water, 
or vibration reduce pain 
by blocking pain signals.

Painful stimuli 
(acupressure, sterile 
water injections, ice 
massage) activate 

endorphins to inhibit pain

Cognitive and emotional 
techniques (support, 

breathing, visualization, 
hypnosis, music) 

modulate perception of 
pain Cognitive and emotional 

techniques (support, 
breathing, visualization, 

hypnosis, music) 
modulate perception of 

pain

Massage and acupressure 
consistently reduce pain 

intensity and labor 
duration

Water immersion 
enhances comfort and 

satisfaction, with minimal 
risks

Upright positions shorten 
labor and increase 

maternal contro

Aromatherapy and 
acupressure ranked 

highest for pain 
relief efficacy

Continuous emotional 
and informational 

support significantly 
reduces interventions and 

improves satisfaction

Fewer side effects and 
risks compared to drugs

Promotes active 
participation, 

empowerment, and 
positive birth experiences

Enhances emotional well- 
being and may reduce 
postpartum depression

Combine NPPM with 
pharmacological 

methods for 
individualized, holistic 

care

Increase research on 
long- term mental and 

physical outcomes

Integrate digital 
tools (e.g., VR, 

mobile apps) for 
relaxation and 

education

Expand provider 
training and patient 

awareness

Nurses

 nurses were less likely 
to provide continuous 

labor support to 
women with epidurals 

compared to those 
without

most nurses understood 
the value of Continuous 
Labour Support, many 

lacked full knowledge of its 
evidence- based benefits 

(ex. reduced cesarean and 
analgesia rates)

CLS is associated with 
fewer medical 

interventions (e.g., 
epidurals, C- sections), 

shorter labors, and better 
maternal experiences

Continuous Labour 
Support (CLS)

Despite strong 
evidence, CLS remains 
underutilized due to 

cultural and 
institutional barriers

This reflects a 
misconception that 

women who are not in 
pain (due to 

anesthesia) have fewer 
emotional or 

psychosocial needs

In hierarchical or high- 
pressure 

environments, nurses 
may feel discouraged 

from prioritizing 
supportive care.

Nurses identified staff 
shortages, patient 

assignment methods, 
and unit acuity as top 

barriers

Black 
Women

unheard, unsafe, and 
discriminated against

microaggressions, 
provider bias, inequitable 

treatment, and 
assumptions about pain 
tolerance or “strength.”

Patients feeling mistrust, 
fear, and long- lasting 
emotional distress.

an individual “bad 
provider” issue but a 

systemic, institutional 
problem requiring 
structural reform

anti- racist training, and 
accountability 

mechanisms to ensure 
culturally safe, 

respectful maternity 
care for Black families

ignored, disbelieved, or 
dismissed during 

pregnancy and birth

Racism was embedded in 
routine care— not isolated 

incidents— signaling 
systemic inequities across 

Canadian maternity 
services

 reflects long- standing 
racist myths about Black 

women being stronger or 
more tolerant of pain

pain being 
minimized, 
concerns 

overlooked, or 
symptoms not 
taken seriously

Decision Making
felt decisions were made 

about them, not with 
them

during critical moments 
such as induction, epidural 

administration, or 
emergency interventions

Pain and Symptoms

Feeling

Racism

Stereotyping and 
Microaggressions

 assumptions about 
socioeconomic status

 being labeled 
“aggressive,”

being questioned about 
number of children

Emotional and 
Psychological Impacts

Anxiety during future 
pregnancies

Fear of hospitals

Reluctance to seek 
postpartum care

Some women felt lucky to 
have survived childbirth

Birth trauma

Systemic Barriers Limit 
Quality of Care

Lack of Black 
providers

culturally safe 
environments

anti- racism frameworks 
contributes to poor 

experiences.

Racism intersects with 
gender, immigration 

status, and socioeconomic 
factors, amplifying 

inequities.

 What Black Women Want 
From Maternity Care

Respect, empathy, 
and being believed.

Providers who take 
time to listen

Representation and 
culturally safe care

Accountability for 
racist behaviour and 

discriminatory 
pattern

Pathways for Change

Anti- racism and implicit 
bias training

Accountability and 
reporting systems

Inclusion of Black women 
in policy development

Increased representation 
of Black clinicians

Adoption of culturally safe, 
trauma- informed models 

of care

Labour Pain 
History

Historical & 
Social Context 
of Childbirth

shaped by social 
values, feminism, 
technology, and 
cultural beliefs

First- wave feminism 
supported pain 

relief as liberation 
for women

 elite White women 
demanded 

anesthesia early on

Pain management  
deeply intertwined 

with other 
interventions

Over time, women 
gained more 

autonomy  more diverse 
expectations and 

birth plans 
compared to 50 

years ago

Feminism & Shifts 
in Attitudes 

Toward Pain Relief

Pain relief linked to 
women’s right to 

autonomy; hospital 
births increased, but 

this also reduced 
women’s control

First wave

Second wave

Rise of Natural 
Childbirth (NCB)

Lamaze/Bradley 
emphasized 
relaxation

fear reduction

challenged medical 
paternalism

single- room 
maternity care

birth plans

family- 
centered 

approaches, 

Hospitals adapted 
new ways

Third wave Older, working 
women more easily 

accepted 
medicalized birth epidural use tripled 

from 22% to 66% 
between 1981–1997 

in large U.S. 
hospitals

Women's goals 
varied widely; 

nurses increasingly 
acted as advocates 
for individualized 

choices

Advances in 
Obstetric 

Anesthesia 
(1970–2000)

drug formulations

needle design

Shift from 
intermittent 
injections to 

continuous pumps

patient- controlled 
epidurals

Local anesthetics 
became safer

opioids (like 
fentanyl) paired with 
low- dose anesthetics 

improved mobility 
and pushing ability

New concerns 
emerged

dystocia

longer labor

maternal fever

breastfeeding 
challenges

increased cesarean 
births associated 

with neuraxial 
methods

Non- 
Pharmacologic 

Options & Return 
of Holistic Support

Evidence Supports

Continuous 
labour support

baths

touch

massage

movement Women’s satisfaction

Relationships

supportinvolvement

expectations Listening to 
Mothers Surveys 

(2002–2018)

75% of women believe 
birth should not be 

interfered with unless 
necessary— but 

interventions remain 
routine

High prevalence of 
induction, 

augmentation, 
continuous monitoring, 
IV fluids, and restrictive 

positioning, even 
without evidence- based 

need

Epidural use remained 
high (60–71%); many 

women not fully 
informed of risks or 

alternatives

There remains a fundamental 
disconnect between 

technological advances and 
women’s holistic needs for 

autonomy, agency, and meaning 
in childbirth

Nurses and midwives 
are key to improving 
education, informed 

consent, and 
individualized care

 late 19th and early 
20th century fought 
for access to medical 
pain relief as a right, 

seeing it as liberating.

 (1960s–1980s) reacted 
against medicalization, 

promoting "natural 
childbirth" and viewing 

technology as patriarchal.

(1990s- present) criticize 
the moralization of 

natural birth and reassert 
that women’s choice, 
whether natural or 

medically supported

Pain

Studies across 
cultures show that 

labour pain is 
consistently severe

Human childbirth is 
uniquely painful due 

to evolutionary 
factors (upright 

posture, larger infant 
head).

meaningful pain 
relief is not a luxury, 

it is a core health 
need.

Ancient pain 

Opium was widely 
used for millennia 

and later refined into 
morphine and heroin

Folk methods (oils, 
herbs, rituals) varied 
in effectiveness but 

were widely 
practiced

Male medical and 
religious authorities 

often condemned 
pain relief as 

“unnatural” or 
morally wrong

Ether and 
chloroform 

revolutionized labour 
analgesia (19th 

century)

Drugs

 in the 1840s, these 
drugs finally offered 

effective relief.

Demand increased 
dramatically after 
famous women, 
including Queen 
Victoria, publicly 

used them

marked the first 
major public shift 

toward the 
normalization of 

pain relief in 
childbirth

Early feminists saw 
analgesia as freedom 

from unnecessary 
suffering

campaigned for hospital 
births, access to new 

technologies, and safer 
obstetric care.

“Twilight Sleep” (morphine 
+ scopolamine) became a 

feminist cause despite 
safety concerns.

Advocated for:
- “Natural childbirth”

- Minimal intervention
- Midwife- led care

- Birth at home

patient- 
planetary 

health

Health systems 
globally are late in 
addressing climate 

mitigation and 
adaptation

Climate change 
disproportionately 

harms marginalized 
and Indigenous 

populations

choosing medications 
with lower carbon 

footprints or 
encouraging nature- 
based interventions

Not supported by 
healthcare system

Existing structures, 
funding, and policies 

make planetary- 
health prescribing 

difficult

Physicians lack 
training, guidelines, 

and institutional 
direction

Planetary health is 
not part of routine 
clinical dialogue, 

culture, or education

 childbirth pain is 
multidimensional— 

physical, emotional, and 
psychosocial— and 

therefore requires a 
diverse toolbox of 

interventions.

Pain in childbirth is 
influenced by physical 
sensations, emotions, 

expectations, and 
support.

Care models must 
shift from “best 

method” to “best 
match” for the 

individual.

Medicine

most effective 
form of pain relief

Side effects may include 
maternal hypotension, 

longer second stage, and 
assisted vaginal birth risk, 
but serious complications 

are rare

Nitrous oxide

Epidural analgesia
safe and flexible 

but offers mild- to- 
moderate relief

Easy to initiate and 
discontinue

Works best for 
coping rather than 
eliminating pain.

Opioids

moderate relief 
but have trade- 

offs

Associated with 
maternal sedation 

and neonatal 
respiratory 
depression

Nerve blocks 
(pudendal, 

paracervical)
under- utilized but 

effective for 
specific stages

Paracervical block 
is useful in early 

labour.

Pudendal block is 
most effective 
during second 

stage and delivery.

Methodology

Pluriverse

A World of Many 
Centers

The Pluriverse is “a 
world where multiple 
worlds fit,” especially 
those suppressed by 
colonial modernity.

True flourishing 
requires communities 

designing their own life 
projects, rooted in 

identity, values, and 
ancestry.

 The Limits of 
Needs- Based 
and Damage- 

Centered 
Design

Needs- based 
approaches assume 

the desired outcome is 
already known, usually 
modeled on Western 

norms

Framed communities 
in terms of deficits, 
problems, and lack

damage- centered 
research, which 

pathologizes 
marginalized groups.

aligned with decolonial 
design, autonomy, and 

relational world- 
building.

This reproduces 
colonial relations by 
casting designers as 

saviours and 
communities as 

broken

Desire Based 
Design

Desire acts as an inner 
compass that guides 
people toward what 

truly matters to them

Unlike needs, desire 
motivates sustained 

engagement and 
possibility- making

Desire expands 
imagination and allows 
communities to shape 

futures that aren’t 
bound by modernity’s 

limits

 open- ended processes 
where outcomes aren’t 

predefined

supports emergence, 
creativity, and 

“trailblazing with a 
compass” rather than 

marching toward a 
predetermined goal

essential for building 
new worlds rather than 

repairing old ones

Modernity 
Constructs

Western modernity 
promotes a single 

universal model of life 
as the ideal

Capitalism reinforces 
externally defined 
desires through 

consumerism and 
media

suppresses 
community- specific 
ways of knowing, 

being, and valuing

Not all desires are 
“good”; some may be 

internalized from 
capitalism or coloniality

Implications for 
Social Design

Designers must hone 
the craft of recognizing 

and working with 
community desires

This requires new 
frameworks, methods, 
and ethics that reject 
the saviour mindset

supports self- 
determination, 

flourishing, and plural 
futures

shifts design from 
solving problems to co- 

creating possibilities

Warm- water 
immersion 

reduces pain and 
increases comfort 

during labour

shows no 
increased risk to 
mother or baby 
when guidelines 

are followed

Up to 83% 
reduction in need 
for pharmacologic 

augmentation

Potential 
reduction in 
postpartum 
hemorrhage

increased 
satisfaction, 

autonomy, and 
positive birth 
experience

Restrictions 
typically stem from 
institutional culture, 

not from safety 
data or provider 

competence.

Highest preterm 
birth rates

Highest extremely 
preterm birth rates

Highest stillbirth 
rates

Improving outcomes requires 
addressing racism in health care 

and society, not race- based 
clinical assumptions

Health systems must adopt anti- 
racist practices, tailored 

interventions, and improved 
access to culturally safe care

labour hormones  
respond to 

environmental
Light/Noise

Privacy/Sense of safety

Signal risk 
rather than 

comfort

Encourage 
passive labour 
and increase 
fear/tension

Sensory cues play a 
major role in 

decreasing anxiety 
and increasing 

oxytocin

Sound
Reduces 

Stress

music therapy

can reduce tension, 
pain, and stress during 
pregnancy, childbirth, 
and the postpartum 

period.

Music activates both 
physiological and 

psychological 
pathways that promote 

relaxation, reduce 
anxiety, and lower 

perceived pain. 

 listening to music during 
labour leads to shorter labor 

duration, lower heart rate and 
blood pressure, reduced cortisol 

levels, and increased 
satisfaction

For the fetus: Stabilizes 
fetal heart rate and 
oxygenation; may 

enhance bonding and 
attachment

Postpartum: Promotes 
relaxation, reduces 

depressive symptoms, 
and supports recovery

Creates personal 
choice and agency

Non- invasive, cost- 
effective, and 

adaptable to various 
settings

Easily integrated into 
hospital environments 

without disrupting 
medical procedures

Can be combined with 
other interventions like 
breathing exercises or 

hydrotherapy

infants exposed to 
music demonstrate 

stronger neural 
responses to pitch and 
rhythm, even months 

later.

Early music exposure 
also enhances emotion 

regulation and 
bonding through 

oxytocin and 
dopaminergic 

pathways.

Early exposure builds 
foundations for 

language, rhythm, and 
emotional processing

Music increases dopamine, 
oxytocin, and endorphin 

release, fostering bonding and 
stress reduction

Supports regulation of the 
hypothalamic–pituitary–adrenal 

(HPA) axis, reducing cortisol 
levels

In neonatal intensive 
care units (NICUs), live 
or recorded music can 

stabilize heart rate, 
improve feeding, and 

support sleep

Infants exposed to 
consistent music 

prenatally or postnatally 
show enhanced auditory 

discrimination and 
language readiness 

months later

Water 
Sounds

Water sounds only 
reduced stress for 

people with low 
somatic complaints

people with higher 
somatic complaints may 

struggle to shift attention 
away from bodily 

sensations, limiting the 
calming effect of 

auditory- only natural 
stimuli.

They may require multi- 
sensory or more 

immersive interventions 
(nature imagery + sound).

Water sounds are not 
universally relaxing

Natural soundscapes are 
beneficial, but not one- 

size- fits- all, bodily 
awareness and chronic 

symptoms influence 
effectiveness

Immersive 
Technology

 decreases 
anxiety and 
increasing 
oxytocin

Projected nature 
imagery 

Soft, indirect, 
dimmable 

lighting

Soundscapes

Furniture 
arranged to 
encourage 

upright positions 
and movement

Concealed 
technology

Experience

decreases anxiety 
and increasing 

oxytocin

sense of agency, 
safety, and 
confidence.

environments 
that reduce fear 

help labour 
progress.

design must 
support, not 

obstruct, clinical 
workflow

Video Games

Gamers seek the 
focus, meaning, 
and community

Gameplay produces 
“an invigorating rush 

of activity” and a sense 
of capability, the 

opposite of 
depression.

Clear goals, actionable 
tasks, and immediate 

feedback 

hard work feel 
rewarding

strengthen social 
connectivity

build social stamina, 
teamwork, and 

likability

larger narrative, 
games make 

challenges feel 
purposeful

training humans 
to collaborate 
and problem 

solve

Patients describe river 
sounds as comfortable, 

smooth, clear, and 
beautiful

White Noise

White noise produced 
lower alpha EEG, a 
marker of stress.

Alpha waves serve as a 
reliable biological proxy 

for comfort, making them 
valuable for evaluating 

immersive environments 
like VR, birthing rooms, or 

therapeutic spaces.

White noise decreased 
SD2/SD1, suggesting 

sympathetic dominance 
(stress),

river sounds increase  
parasympathetic 

activation (relaxation).

Sound affects the 
nervous system 

holistically, what the 
brain perceives, the heart 

responds to.

Not all “nature” is 
calming; personal 
histories, cultural 
associations, and 

sensory preferences 
play a role

personalized 
soundscapes in clinical 

settings rather than 
assuming a universal 

relaxing audio 
environment.

fewer labour 
augmentations

- Greater comfort
- Significant pain reduction

- Feelings of control and calm
- Improved emotional 

experience

increases maternal 
mobility and 
autonomy

Hydrotherapy is safe 
for both mother and 

newborn

Hydrotherapy users 
had significantly 

higher breastfeeding 
rates 96% vs 85.7%

Warm water 
increases tissue 

elasticity, reduces 
muscular tension, 

and improves 
blood flow, 

No increase in 
perineal trauma 

or episiotomy

More often first- time 
parents (nulliparous)

Hydrotherapy did not 
increase postpartum 

hemorrhage

flexible and adaptive.

Different women use 
water in ways that meet 

their needs, short bursts, 
prolonged immersion, or 
repeated cycles, without 

adverse effects

water as a personalized 
and self- regulated pain 

management tool

design must move beyond 
purely visual concerns to 

consider sound, touch, smell, 
movement, and embodied 

perception

"place is lived, not simply 
observed"

designers should intentionally 
craft atmospheres that support 

well- being, emotional regulation, 
memory formation, and social 

connection.

Meaning, comfort, and 
belonging arise when 
sensory cues align to 

support orientation, identity, 
and emotional clarity.

a “sense of place” emerges 
through multisensory 
immersion— the way a 

person hears footsteps in a 
corridor, feels air 

temperature, smells 
materials, and perceives 
enclosure or openness.

Designing only for the eye 
leads to cold, sterile spaces. 

Designing for the body is the 
primary way we experience 
architecture, especially in 

healthcare and emotionally 
sensitive settings.

Place is not an object, it is a 
relationship between a 

person and an environment, 
shaped through movement, 

memory, and emotion.

Patient- centered design: 
clinical spaces should be 

responsive to how people 
actually feel and move, not 
just how they look in floor 

plans.

Atmosphere includes 
lighting, acoustic texture, 

spatial rhythm, materiality, 
and sensory cues that 

influence mood without 
conscious awareness

Memories are often triggered 
by sensory impressions, 
smells, sounds, textures, 

leading to deep emotional 
anchoring.

institutional buildings 
prioritize efficiency over 

sensory well- being, 
resulting in 

environments that feel 
“placeless” or alienating.

Textures, temperatures, and 
materials communicate 

comfort or discomfort before 
we consciously register them.

Warm materials (wood, 
fabric, water imagery) 

promote grounding; cold 
materials (metal, tile) may 

trigger clinical anxiety.

How a space flows— 
transitions, thresholds, 

compressions— affects bodily 
experience and emotional 

interpretation

History

Sensorama 

engaged vision, sound, 
smell, vibration, and 
wind to create the 
illusion of physical 

presence within 
another environment.

combined stereoscopic 
3D film, stereo sound, 
scent emitters, body 
vibration, and airflow 
to produce a deeply 

embodied experience.

Heilig: creating 
“complete illusion,” 

“total sensation,” and 
“participation” in the 

experience.

multisensory 
orchestration

Wind, aroma release, 
and motion cues were 
timed precisely with 
the film’s visuals to 
produce coherence

Users inserted 
themselves into a 

booth- like device that 
isolated their senses 

from the outside world

Prefigures both VR 
headsets and 

immersive pods

Aroma was considered 
essential, not optional

neuroscience shows 
smell is the fastest 
pathway to limbic 

emotional processing.

consistently improve 
women’s emotional 
wellbeing, perceived 
control, pain coping, 
partner engagement, 

and midwife 
satisfaction.

Women labour 
better when they 

feel safe, 
undisturbed, and in 

control Sensory Design 
Improves Comfort, 
Pain Management, 

and Agency

Lower pain 
perception

Greater 
emotional 
regulation

Increased sense 
of control

Stronger 
connection with 

partner

Easier 
breathing and 

relaxation

Midwifery

Supported 
relationship- building

Helped women 
regulate pain

Improved 
professional 
satisfaction

Spatial Features Matter 

Mobility & space freedom to 
move, change 
positions, stay 

active

Privacy & 
containment

entrance filters, 
curved shapes, 

low visibility

Flexibility

hide medical 
equipment, 

adaptable lighting, 
modular furniture

Home- like 
environment

textiles, warm 
materials, 

nature, softness

Nature- Based 
Stimuli are the 
most impactful

Lighting control 
increased 

agency and 
safety

Automation Systems 
Enhance Control

Barriers/Gaps

Lack of co- design 
with women, 

partners, midwives

Inconsistent design 
methods

Minimal evaluation 
of individual 

sensory features

Underuse of 
olfactory design and 

active birth 
equipment

Insufficient 
attention to 

circadian light and 
daylight access

space is not just 
architectural but 

deeply tied to 
autonomy, identity, 

safety, and community

actively “make 
space” through 

ambience, 
presence, relational 

depth, and 
advocacy

Midwives “Make 
Space” With Women

- How midwives arrange 
the setting

- How they move within 
it

- How objects 
communicate meaning

- How ambience is 
shaped intentionally

Home 
Birthing Home Offers 

Particularity; 
Institutions lean toward 

Homogenization
Reflects the 

uniqueness of the 
woman

Supports nesting 
and at- homeness

Allows women to 
choose their own 

birthing spot

Spacemaking

Space Is Not 
Neutral, It Produces 

Meaning

Birth environments 
influence: 

Autonomy, safety, 
identity, belonging, 
power relationships

Relationships Shape 
Birthspace as Much 

as Architecture

- Midwives’ inner 
calm and presence

- Deep listening
- Attunement
- Emotional 
regulation

Liminality

Birth is an “in- 
between” state, 
psychologically, 

spatially, and 
symbolically

Midwives help 
navigate this 

threshold space 
through

- Grounding language
- Emotional attunement

- Guiding metaphors
- Physical positioning

Neighbourhoods/
Visibility of 
birthspaces

Visible clinics 
normalize birth

Street- level 
locations increase 

accessibility
Birth centres 

become cultural 
landmarks

Birth does not only 
happen in a room, it 
resonates outward 

into culture

reclaim birth as a 
community event

challenge medical 
dominance

resist 
medicalization

reclaim room for 
normal birth

Inclusive 
Framework

(Diversity/Access)

Representation 
without 

appropriation

Respect for 
different cultural 

meanings of 
“home”

Recognition of 
people without 
stable housing

Policies that 
support 

marginalized 
communities

Chthulucene

entanglement, 
ongoingness, co- 

creation, and making 
kin with human and 
nonhuman others.

making- with, rather 
than self- making,

to cultivate 
multispecies 
flourishing

worlding through 
collaboration

Spectulative

stay in the thick of 
things, inside 

complexity, ambiguity, 
and relational knots

Distributed agency

Multispecies 
entanglement

Situated knowledge

Making kin across 
difference

honour interdependence 
between bodies, 

environments, technologies, 
families, and more- than- 
human elements (water, 

light, sound, nature).

shift from reproduction- 
based kinship to ecological, 

chosen, multispecies kin

Expanding care 
beyond the nuclear 

family

Entering into 
obligations with 

humans AND 
nonhumans

Reimagining family, 
responsibility, and 

community

Sympoiesis: 
Nothing makes 

itself

Co- constructed 
agency Collective survival

Relational emergence

Multispecies justice

Speculative fabulation (SF)

Speculative feminism

Science fiction

String figures Scientific fact

Animals/plants/ecologi
es/land/ancestors/
future generations

Greater sense 
of agency

Better ability 
to “follow 
instincts”

Feeling less 
dependent 

on clinicians

Shorter first stage of 
labour

Shorter or smoother 
expulsive phase

Improved fetal 
rotation and mobility 

due to buoyancy

No increase in 
neonatal 
infection, 

mortality, or NICU 
admission

Lower oxidative 
stress markers

Poor tub design/Hygiene 
concerns/limited prenatal 

education/inconsistent 
policies

More positive birth 
memories

Greater emotional 
connection with the 

experience

Feeling “held,” 
“supported,” and 

“safe” by the water

BUDSET

assessing how well birthing 
spaces support physiological 

childbirth, person- centred 
care, and midwifery practice

BUDSET is built around four 
design modules: Fear 

Cascade, Facility Ideology, 
Physical Support, and 

Practice

Findings

Fear Cascade: How the space 
reduces stressors (noise, 
exposure, clutter, medical 

visibility).

Facility Ideology: Whether 
the design reinforces medical 

control or supports 
autonomy and midwifery 

values.

Physical Support: Freedom of 
movement, equipment for 

active birth, space to labour 
instinctively.

Practice: How spatial layout 
enables relational care, 

privacy, and minimal 
intervention.

existing layouts 
reflect medical 

ideology

central monitoring, 
staff convenience, 

and visibility— rather 
than the needs of 
birthing womenLack of Sensory 

Control is a 
Major Issue

Midwives missing 
environmental 

controls (lighting, 
sound, privacy, 

equipment 
concealment) 

revealed 
unnoticed 

design defaults

unnecessary 
visibility, clutter, or 
medically centric 

focal points

gives midwives and 
planners a 

structured language 
to argue for 

improved 
environments

evidence- based 
decisions during 

renovations or new 
builds.

Barriers
Hospitals are built 
around efficiency, 

monitoring, and risk 
management, which 

encourages 
pharmacological 

solutions

Non- pharmacological 
options require time, 
continuous support, 

privacy, and flexibility, 
which current systems 

often lack

Staff fear of risk or 
liability

Many midwives and 
nurses do not feel 

confident teaching or 
facilitating NPPM

Undergraduate and 
hospital training often 
prioritize medical pain 

relief and fetal 
monitoring

Lack of familiarity 
leads to underuse, 
even when women 
request alternatives

Staff 
Shortages

NPPM requires hands- 
on presence, 
coaching, or 

monitoring of 
comfort- focused 

techniques

difficult for staff to 
stay with a labouring 
woman long enough 

to support these 
methods.

Lack of space 
designed for NPPM

Lack of 
baths/showers 

for 
hydrotherapy

Cramped 
rooms that 

restrict 
movement

Poor lighting 
and acoustics

Continuous electronic 
fetal monitoring ties 

women to beds

Risk- averse protocols 
override physiologic birth 

practices

Pain in childbirth is often 
viewed as something to 
eliminate, rather than 

something to manage or 
work with.

Many women report they 
were not told about non- 
pharmacological options

Cognitive- 
Behavioural 

Therapy

strengthens emotional 
engagement

Helped patients stay 
present and 

emotionally connected 
during therapy

encouraged deeper 
participation

reduced mental 
“escape” behaviours 

common in depression

Multisensory calm 
environments support 
emotional regulation

Relaxation Breathing ease

Stress Reduction Physiological Calm

CBT skills become 
easier to practice 

within VR

Identifying unhelpful 
thoughts

Reframing beliefs

Practicing behavioural 
activation steps

sense of safety

Distance from 
overwhelming feelings

A private space free 
from judgment

Strengthens mother’s 
sense of agency

Greater maternal 
confidence

A stronger sense of 
identity

Better bonding 
capacity

Show fetus images 
helped with anxiety 

levels and birth 
perception and support 

experience

Music

Music and 
Singing Reduce 
Maternal Stress

lower stress and 
anxiety during 

pregnancy

Music acted as a 
self- regulation 

tool

supporting 
emotional 

balance during a 
period of physical 
and psychological 

vulnerability

Singing 
Strengthens 

Prenatal Bonding

increased 
emotional 

connection to 
their fetus

The rhythmic, repetitive, 
and embodied nature of 

singing appeared to 
enhance awareness and 
relational attunement to 

the baby

Postnatal 
Mother–Infant 

Bonding 
Improved

 positive bonding 
experiences

prenatal music 
engagement carries 

forward into early 
postpartum attachment.

Simple and Low- 
Cost

minimal equipment and can 
be delivered by trained 

facilitators

non- pharmacological tool 
for emotional support

 Supports 
Holistic, Sensory- 
Rich Birthspace 

Concepts

sensory and 
emotional 

experiences 
during pregnancy 

shape the birth 
journey.

mind–body–behaviour 
continuum

Hormones

 Drives both 
physical labour 
and emotional 

experience

Oxytocin, 
prostaglandins, CRH, 
and beta- endorphins 
regulate contractions, 
pain modulation, and 

stress responses

simultaneously shape 
emotions like calm, 

focus, fear, and 
euphoria

Labour moves 
through a 

predictable 
emotional arc

Excitement/
anticipation

early oxytocin 
and dopamine

Calm, normal 
functioning

low anxiety, 
oxytocin 

dominance

“The Zone” (deep 
internal focus)

limbic brain 
dominance, 

reduced 
neocortical 

activity

Fear, overwhelm, 
or sleepiness 

before transition

spike in CRH and 
beta- endorphins

Euphoria/joy or 
shock after birth

oxytocin surge, 
hormonal 

realignment

Cognitive 
stimulation, bright 

lights, conversation, 
being observed, or 

unfamiliar 
environments

trigger stress 
hormones

suppress 
oxytocin

slow or stall 
labour

Undisturbed birth 
relies on limbic 

dominance

For efficient labour, 
women need 

environments that 
reduce thinking and 
increase instinctual 

behaviour

limbic system 
guides behaviours 

like rocking, 
vocalizing, 

withdrawing, or 
seeking darkness.

enhances oxytocin 
flow, effective 

contractions, and 
emotional safety.

Birth environment 
design is a major 
determinant of 

physiology

Low light, privacy, 
warmth, and 

minimal interruption 
support 

neurohormonal 
flow.

Media devices, 
chatter, bright lights, 
or frequent checks 
disrupt hormonal 

rhythms

Design interventions 
should enable “the 

Zone” and minimize 
neocortical 
stimulation

Emotions are 
meaningful markers 

of normal labour, 
not symptoms to 

suppress

Fear near second 
stage signals 

hormonal transition, 
not pathology

Internal focus and 
withdrawal are 
adaptive, not 

antisocial

Euphoria reflects 
oxytocin and beta- 
endorphin surges 

facilitating bonding 
and maternal 

behaviour

Birth is a biologically 
orchestrated 

transformation into 
motherhood

Maternal brain 
changes (plasticity) 
during pregnancy 

and early 
postpartum are 

hormonally mediated

Oxytocin and 
prolactin shape 

bonding, caregiving, 
and attachment

Labour is not just a 
physical event— it 
prepares a mother 
cognitively, socially, 
and physiologically

Nature 
Imagery 
Improves 
Perceived 

Quality of Care

Feeling taken 
seriously and 
treated with 

respect

Feeling doctors 
treated them 

positively

Feeling doctors 
were 

sympathetic 
during distress

Nature Stimuli 
Lower 

Maternal 
Stress 

Responses

Heart rate lower
reduced stress 
and autonomic 

arousal

Positive 
Influence on 

Newborn 
Outcomes

 The 
importance of 

Biophilic 
Design

Nature imagery 
acts as a 
positive 

distraction

reducing anxiety 
and providing a 
sense of calm

Supports wider 
design 

strategies

Non- 
pharmacological 

pain relief

Improved 
patient 

satisfaction

Better 
emotional 

support

flexible, accessible 
alternative.

healing environments  trauma- informed 
design

First time 
Mothers 

interpret birth 
pain

Meaning- making 
determines 

whether labour 
pain feels 

manageable or 
threatening

Productive & 
purposeful 

Threatening or 
unnecessary

“this pain is helping 
my baby come”

positive emotions, 
feeling in control, 

and coping without 
interventions.

pain feels 
misaligned with 
labour progress

fear, distress, and 
increased requests 

for analgesia

Perceptions of 
progress deeply 
influence pain 

experience

When women 
sense labour is 

moving forward, 
pain feels 

meaningful.

When progress 
seems slow or 

unclear, pain can 
suddenly feel 
pointless or 
unbearable.

The social 
environment can 
buffer or intensify 

pain

Supportive 
environments

Calm, confident 
caregivers lower 

distress

Encouragement 
helps keep women 

grounded and 
reduces 

catastrophizing Trusted presence 
(partners/midwives
) increases coping 

capacity

Unsupportive 
environments

Feeling alone or 
abandoned 

heightens pain

Strangers or 
chaotic rooms 
increase fear

Caregiver 
expressions, tone, 

and actions can 
shift the woman’s 
interpretation of 
the entire labour

Cognitive and 
emotional states 

modulate the 
sensory experience

Positive cognitive 
framing (“I can do 

this,” “each 
contraction brings 
my baby closer”) 

reduces perceived 
pain intensity.

Negative emotional 
states (fear, anxiety, 

disappointment) 
amplify pain

Pain functions as a 
communication 
signal in labour

elicit social support 
and empathy

activating 
caregiving 

responses in others

Emotional pain (e.g., 
feeling unsupported) 

heightens physical 
pain, reinforcing the 
need for relational 

safety.

Mothers Autonomy 
in Decision Making 

(MADM)

Autonomy is 
measurable

strongly linked to 
care satisfaction

Midwifery care 
consistently 
provides the 

highest 
autonomy

Ranked higher 
than physicians

 Time is a critical 
driver of 

perceived 
autonomy

Longer prenatal 
appointments = 

significantly 
higher 

satisfaction

Midwives typically offer 
30–60 minute 

appointments; nearly 
half of physicians offer 

<15 minutes.
Most women 

(over 90%) want 
to lead decisions

Many don’t get toWomen who were 
dissatisfied with 
their care had 
extremely low 

MADM

Physician clients were 
far more likely to report 

dissatisfaction with 
decision involvement

incorporates

The ability to lead 
decision making

Time given to 
consider options

Respect for 
choices

Structural 
differences in 
care models 

shape autonomy

Midwifery models 
emphasize continuity, 
informed choice, and 
relationship- centred 

care.

Physician models 
(especially fee- for- 

service) limit time for 
dialogue, reducing 

shared decision- making 
opportunities.

Nature of Labour Pain
Labour pain is 

purposeful, not 
pathological

Labour pain works in 
tandem with the hormonal 

cascade to facilitate 
cervical dilation, descent, 

and the instinctive 
behaviours that make 

birth smoother Pain triggers the release of 
endorphins, helping 

women enter a trance- like 
rhythm that supports 

coping.meaning of pain is 
more important 

than the intensity
Emotional State

Support

Environment 

Culture 

Expectations 

Past Trauma 

The environment 
modulates pain 

through 
neuroendocrine 

pathways

Bright 
lights/Noise/
Interruptions

Lack of privacy, 
multiple 

strangers 
entering/exiting

Visible Medical 
equipment

Increase painDecrease pain

dimmable warm 
lighting, nature 
imagery, warm 

water

continuous 
support,ability to 

move freely, 
uninterrupted 

space

Pain and fear are 
mutually 

reinforcing

fear of the 
unknown

lack of 
information

feeling watched 
or judged

prior traumatic 
experiences

Social support is a 
biological pain 

intervention

reduces pain

increases coping

decreases anxiety

leads to fewer 
interventions

Labour pain is 
shaped by culture 
and expectation

what they were 
taught about 

birth

rituals or 
community 

norms

language used 
around birth

attitudes toward 
pain (fear vs. 

respect)

Women cope best 
when they feel in 

control
choosing 
positions

managing 
sensory input 

(lighting, sound, 
water)

deciding when to 
move

having choices 
around 

interventions

 privacy

positive attitudes 
toward 

supporting 
women in labor

value emotional 
presence, comfort 

measures, and 
advocacy

Self- efficacy 
strongly predicts 

supportive 
behaviours

confident midwife steps in 
sooner, anticipates needs, 

and remains engaged 
longer

Confident midwives 
significantly more likely to 
provide consistent support

Emotional support: 
presence, 

reassurance, 
encouragement

Physical support: 
helping with 

position changes, 
touch, comfort 

measures

Informational 
support: explaining 
what is happening, 

decision- making 
support

Advocacy: speaking 
up for the woman’s 

preferences, 
protecting privacy

Slowing 
Down

barriers block 
supportive 

care

High workloads 
and inadequate 

staffing
Time pressure 

and medicalized 
routines

Lack of autonomy 
due to obstetric 

hierarchy

Monitoring 
technologies and 
policies that limit 
hands- on support

Physical 
birthspaces that 
are not designed 

for continuous 
presence

Slowing 
sympathetic 

nervous system 
activation

Providing 
cognitive 

distraction from 
fear

Improves 
Emotional 
Wellbeing

Reduces 
Depressive 
Symptoms

Support Labour 
Preparation

Lower maternal 
heart rate

Reduced cortisol 
levels

More stable fetal 
heart rate 
variability

Culturally 
Relevant Music 

Enhances Impact

significantly 
higher relaxation 
and enjoyment

Feelings of 
agency, 

familiarity, and 
personalization

Works Best When 
Active, Not 

Passive

Guided singing, 
vocal toning, and 
co- creating sound

not only sensory 
but also 

embodied and 
interactive

reduces the rate 
of assisted vaginal 

births 

VR During 
Pregnancy

reduced 
tension and 

stress

noticeable 
drop in 

emotional 
tension after 
VR sessions

Nature- based 
environments 

effective

forests, water, and 
expansive 

landscapes created 
the strongest 
calming effect

Enhanced 
Agency

more emotionally 
regulated and 

better able to cope 
with labour 
sensations

“distraction 
from pain.”

redirected their 
attention away 

from contractions 
or anxiety

“softened” fear and 
replaced it with 
calm curiosity or 

comfort

 increased 
“lightness,” “calm,” 
“pleasantness,” and 

“inner warmth.”

Labour Pain Tools 
to measure 

Visual Analogue 
Scale (VAS) and 

Numerical Rating 
Scale (NRS)

which measure only 
pain intensity

Not a useful way to 
gather data for the 
labour experience

 Simple scales do 
not capture the 

meaning of pain in 
childbirth

Multidimensional 
tools exist but are 

rarely used and still 
incomplete

Language used

“worst pain the 
participant believes 

she can endure”

“terrible pain”

“dreadful pain”

This can increase 
anxiety

Health 
Benefits

Viewing water 
decreases blood 

pressure

 Heart rate also 
decreases when 
viewing water

relaxation is 
consistently 
higher when 

looking at water

Larger and more 
expansive water 

bodies create stronger 
relaxation effects

Lakes produced 
greater relaxation 

and autonomic 
calming than 

narrow streams.

Fast acting: 
1 Minute 

40 Seconds

Nature expansiveness 
and visual access 

matter

Open, unobstructed 
views, both of water 
and land had more 

effects then cluttered 
scenes

Barriers for 
birthing pools

organizationally 
under- supported

insufficient 
resources and 
management 

support

Staffing shortagesMidwives value 
birthing pools but 
feel constrained

 feel limited by 
organizational 
pressure and 

policies

Training gaps

Policies are often 
unclear, 

inconsistent, or 
restrictive

pools often 
depended on local 

culture, not 
research

Lack of 
communication 

between midwives, 
obstetricians, and 

managers 

creates the feeling 
of “being 

somewhere else.”

Multisensory 
immersion (visual, 

auditory, interactive) 
outperformed simpler 
distractions like music 

or non- immersive 
media

82% of participants 
“very much” or 
“completely” 
enjoyed VR

70% wanted VR 
content designed 

specifically for 
childbirth

Custom- tailored 
virtual 

environments

Adaptability to 
different birthing 

positions (bed, chair, 
birth ball, tub)

Emotionally engaging 
and calming content

Positive motivational 
feedback

Adaptability to 
different birthing 

positions (bed, chair, 
birth ball, tub)

High- quality, 
synchronized audio 
plays a central role 

in sustaining 
presence.

Participants generally 
found VR enjoyable, 

intuitive, and helpful, 
even without prior 

experience with the 
technology.

VR for prenatal 
education, fear of 
childbirth, stress 
reduction during 
pregnancy, and 

postpartum recovery.

reshaping how 
patients experience 

pain, fear, or 
discomfort rather 

than directly 
treating pathology

Patients often feel 
more involved and 

motivated when using 
VR- based 

interventions

poorly designed VR 
systems can 

introduce 
discomfort, 

disorientation, or 
exclusion

Participants did not 
want VR to “take 
them away” from 

labour entirely

Women emphasized 
the importance of 
being able to start, 

stop, or adjust the VR 
experience at will

helpful during early or 
active labour, and less 

so during intense 
transition or pushing.

calming, familiar, and 
natural environments 

(water, landscapes, 
gentle motion) over 

abstract or stimulating 
content.

Concerns

women worried VR 
could interfere with 
communication or 
emotional support 
from partners and 

care providers.

Concerns were raised 
about headsets feeling 

heavy, hot, or 
restrictive, and 
interfering with 

movement or touch.

Women want 
technology that 

respects birth as a 
meaningful 
experience

improved breathing, 
greater calm, and 

enhanced ability to 
cope with contractions 

when supported by 
soothing visuals and 

voice guidance

As labour intensified, 
women relied more on 

voice guidance and 
emotional support 
than visual novelty

a form of continuous 
presence, especially 

when paired with 
midwife and partner 

support.

women preferred 
meditation in their 
native language, 

noting that non- native 
language required 

extra cognitive effort

Women requested longer 
sessions, varied natural 
environments, stronger 

emotional coaching during 
intense contractions, and 
integration with caregiver 

support.

Pain

lowering 
healthcare 

costs and risks

effective during 
needle procedures, 
wound care, burns, 

surgery, and dressing 
changes

demonstrates 
analgesic benefits

 diverting attentional 
resources away from 

nociception and 
altering pain 

processing in the 
brain

Children show particularly 
strong reductions in pain 
and anxiety when using 

VR, especially during 
procedures involving fear 

or anticipation

improves chronic pain 
outcomes (e.g., back 
pain, fibromyalgia, 
phantom limb pain)

There is no universal 
“best” VR 

environment.

personalized VR content, 
prior education, and 

culturally relevant visuals 
improve engagement and 

outcomes

Postpartum

virtual reality has been 
used to support 

parents during birth 
and throughout the 
first year postpartum,

combining VR with 
cognitive behavioural 
therapy (CBT) reduced 

symptoms of 
postnatal depression 

and anxiety

underexplored The extended 
postpartum period Parenting stress Infant bonding Breastfeeding 

support

























































































































































NETNOGRAPHY

Aging 
population 

= aging 
birthers

Home 
health 

services
Social 

prescribing

Experience
economy

But "Home" 
isn't always 

safe for 
women

Illegal 
practice?

Neuroarchitecture
Virtual
worlds

Redefining 
place/space

Water

Time

Uproots how 
"time" is 

experienced

Rematriarchy?

Integration of 
ancestral wisdom & 
Eastern philosophy 

into Western medicine

Refusing 
western 
medicine

Place as 
cultural identity

Pain

Femtech / 
women's 

health 
research 
priorities

Yet, 
continued 
disparities

Ecological grief, 
ecomatrescence

ARTS in 
Medicine

Embodiement
/ exogenesis?

Interspecies / 
Bioconvergence

Psychedelics (as 
interspecies 

communication?);
also Birthing 
Conciousness

Telepathy

Reproductive
Futures

Baby's 
perspective

Trauma
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Figure 4: 
Netnography Pattern  Map
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