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Abstract 
Pain management during labor remains a significant challenge in low-resource 
hospital settings where pharmacological interventions are often limited or unavailable. 
This randomized controlled trial investigated the efficacy of virtual reality (VR) 
therapy as a non-pharmacological pain management intervention for laboring women 
in resource-constrained healthcare facilities. A total of 380 women in active labor were 
recruited from six rural hospitals across three developing countries and randomized to 
receive either immersive VR therapy (n=190) or standard comfort measures (n=190). 
The VR intervention consisted of nature-based immersive environments, guided 
breathing exercises, and progressive relaxation techniques delivered through portable 
VR headsets during active labor contractions. Primary assessment parameters included 
pain intensity scores using numerical rating scale (NRS), anxiety levels measured by 
visual analog scale (VAS), and labor progression duration. Secondary assessment 
variables encompassed maternal satisfaction ratings, request for pharmacological 
analgesia, and birth experience quality measures. Results demonstrated substantial 
pain reduction in the VR therapy group, with mean pain scores decreasing from 
8.2±1.4 to 5.8±1.6 (29% reduction, p<0.001) compared to minimal change in controls 
(8.1±1.3 to 7.9±1.5, p=0.42). Anxiety levels showed significant improvement in VR 
participants (VAS: 7.8±1.8 to 4.2±2.1, p<0.001) versus controls (7.6±1.9 to 7.1±2.0, 
p=0.18). Duration of active labor phase was reduced by an average of 1.6 hours in the 
VR group (6.8±2.4 vs 8.4±3.1 hours, p=0.003). Requests for pharmacological pain 
relief decreased by 45% in the VR group (38% vs 69% in controls, p<0.001). Maternal 
satisfaction scores were significantly higher among VR participants (8.7±1.2 vs 
6.4±1.8, p<0.001). No adverse events were attributed to VR therapy, and equipment 
acceptability ratings were excellent (94% positive responses). Cost analysis revealed 
VR therapy implementation at $12 per patient compared to epidural anesthesia costs 
of $180-250 per patient where available. The study concludes that virtual reality 
therapy represents an effective, safe, and economically viable non-pharmacological 
pain management strategy for labor in low-resource settings, offering significant 
potential for improving maternal care quality and birth experiences in resource-
constrained environments. 
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Introduction 
Labor pain represents one of the most intense physiological experiences in human life, with pain intensity often reaching levels 
that challenge even robust coping mechanisms and significantly impact maternal well-being and birth satisfaction [1]. In resource-
rich healthcare environments, comprehensive pain management strategies including epidural anesthesia, systemic opioids, and 
regional nerve blocks provide effective relief for laboring women [2]. However, the majority of births worldwide occur in low- 
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resource settings where such interventions are either 
unavailable, prohibitively expensive, or carry unacceptable 
risks due to inadequate monitoring capabilities and limited 
emergency response infrastructure [3]. 
Low-resource hospitals serving rural and underserved 
populations face numerous constraints that limit pain 
management capabilities during labor and delivery. These 
limitations include insufficient anesthesia providers, lack of 
specialized equipment for neuraxial anesthesia, inadequate 
monitoring systems, unreliable medication supply chains, 
and financial barriers that prevent many families from 
accessing advanced pain relief interventions [4]. 
Consequently, millions of women worldwide experience 
labor and delivery with minimal or no effective pain 
management, contributing to traumatic birth experiences, 
increased maternal morbidity, and long-term psychological 
consequences [5]. 
The digital health revolution has created unprecedented 
opportunities to leverage technology for improving 
healthcare delivery in resource-constrained settings. Virtual 
reality technology, once confined to entertainment and 
gaming applications, has emerged as a promising therapeutic 
modality for pain management across diverse clinical 
contexts [6]. The mechanisms underlying VR-mediated pain 
relief involve multiple pathways including attention 
diversion, gate control theory activation, endogenous opioid 
release, and modulation of pain processing networks within 
the central nervous system [7]. 
Virtual reality systems create immersive, three-dimensional 
environments that can transport users away from their 
immediate physical surroundings and painful stimuli. During 
VR immersion, cognitive resources are redirected toward 
processing virtual environmental information, reducing the 
brain's capacity to attend to and amplify pain signals [8]. This 
attention-based mechanism aligns with gate control theory 
principles, which propose that non-painful stimuli can inhibit 
pain transmission through competing neural pathway 
activation [9]. 
Neuroimaging studies have demonstrated that VR therapy 
produces measurable changes in brain regions associated 
with pain processing, including reduced activation in the 
anterior cingulate cortex, insula, and thalamus during painful 
stimuli exposure [10]. Additionally, VR immersion triggers 
release of endogenous opioids and other neurochemicals that 
contribute to natural analgesia and emotional regulation [11]. 
These neurobiological mechanisms provide scientific 
rationale for VR applications in clinical pain management 
contexts. 
The obstetric application of virtual reality therapy offers 
unique advantages for labor pain management. Unlike 
pharmacological interventions, VR therapy carries no risk of 
maternal or fetal side effects, does not interfere with natural 
labor progression, and can be used continuously throughout 
labor without accumulation of toxic effects [12]. The non-
invasive nature of VR therapy makes it particularly suitable 
for low-resource settings where monitoring capabilities may 
be limited and intervention reversibility is crucial for safety 
[13]. 
Recent technological advances have produced portable, 
affordable VR systems that can operate independently of 
complex infrastructure requirements. Modern VR headsets 
utilize smartphone-based platforms, eliminating the need for 
expensive computer systems or reliable internet connectivity 
[14]. Battery-powered operation enables use in settings with 

unreliable electricity supply, while intuitive interfaces 
minimize training requirements for healthcare personnel [15]. 
Previous research on VR therapy for labor pain has shown 
promising results in high-resource settings, with studies 
demonstrating significant pain reduction, decreased anxiety, 
and improved maternal satisfaction [16]. However, limited 
research has specifically examined VR therapy effectiveness 
in low-resource hospital environments where infrastructure 
constraints, cultural considerations, and resource limitations 
may influence intervention acceptability and efficacy [17]. 
The implementation of VR therapy in low-resource settings 
requires careful consideration of cultural appropriateness, 
technological sustainability, and economic feasibility. 
Virtual environments must be culturally sensitive and 
meaningful to diverse populations, while equipment must be 
robust enough to withstand challenging environmental 
conditions [18]. Cost-effectiveness analysis is particularly 
critical in resource-constrained settings where healthcare 
budgets are severely limited and intervention value must be 
clearly demonstrated [19]. 
Healthcare provider training and acceptance represent 
additional implementation considerations. VR therapy 
introduction requires education about technology operation, 
patient selection criteria, and integration with existing care 
protocols [20]. Provider confidence and competence with VR 
systems directly influence intervention success and 
sustainability [21]. 
This study aims to evaluate the effectiveness, safety, and 
feasibility of virtual reality therapy for labor pain 
management in low-resource hospital settings. By examining 
both clinical efficacy and implementation considerations, we 
seek to provide evidence-based guidance for VR therapy 
adoption in settings where traditional pain management 
options are limited or unavailable. 
 
Study Design and Methodology Framework 
Research Protocol and Ethical Considerations 
This multi-center, randomized controlled trial was conducted 
across six rural hospitals in Kenya, Guatemala, and 
Bangladesh from January 2022 to November 2023. The study 
protocol received approval from institutional review boards 
at all participating sites and the coordinating center, with 
additional endorsement from national health ministries. All 
procedures adhered to Good Clinical Practice guidelines and 
the Declaration of Helsinki principles for human research. 
Written informed consent was obtained from all participants 
following comprehensive explanation of study procedures, 
risks, benefits, and alternative treatments. Consent materials 
were translated into local languages and culturally adapted to 
ensure comprehension across diverse populations. 
Participants retained the right to withdraw from the study at 
any time without affecting their clinical care. 
 
Study Population and Recruitment Strategy 
Eligible participants included women aged 18-40 years 
presenting in active labor (4-7 cm cervical dilatation) with 
singleton pregnancies at 37-42 weeks gestation. Additional 
inclusion criteria required stable vital signs, absence of high-
risk pregnancy complications, ability to understand study 
instructions, and anticipated vaginal delivery. 
Comprehensive exclusion criteria encompassed pre-existing 
chronic pain conditions, psychiatric disorders requiring 
medication, severe pregnancy complications (preeclampsia, 
placental abnormalities), planned cesarean delivery, visual or 
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hearing impairments that would interfere with VR use, and 
motion sickness susceptibility. 
Recruitment was conducted through systematic screening of 
labor and delivery admissions, with research coordinators 
available 24 hours daily to ensure comprehensive population 
representation. Randomization occurred immediately after 
consent using computer-generated sequences with variable 
block sizes of 4-8, stratified by site and parity status to ensure 
balanced allocation. 
 
Technological Infrastructure and Equipment 
Specifications 
The VR intervention utilized portable, smartphone-based VR 
systems specifically designed for healthcare applications. 
Each system consisted of a lightweight headset, noise-
canceling headphones, wireless controllers, and a mobile 
device pre-loaded with therapeutic content. Technical 
specifications included 110-degree field of view, 60-90 
frames per second refresh rate, and 4-6 hour battery life to 
ensure uninterrupted use throughout labor. 
Virtual environments were specifically designed for obstetric 
applications, featuring nature-based settings including 
tranquil beaches, peaceful forests, and serene mountain 
landscapes. Interactive elements included guided breathing 
exercises synchronized with visual cues, progressive muscle 
relaxation sequences, and personalized avatar guidance. 
Content was culturally adapted for each geographic region, 
incorporating familiar landscapes and culturally relevant 
imagery. 
 
Intervention Protocol and Implementation 
Participants randomized to VR therapy received 
comprehensive orientation to equipment operation and 
available virtual environments. Initial sessions began during 
early active labor, with VR use encouraged during 
contraction peaks when pain intensity was highest. 
Participants could select preferred virtual environments and 
modify settings including brightness, volume, and interaction 
level based on personal preferences. 
VR sessions typically lasted 15-30 minutes during active 
contractions, with participants removing headsets between 
contractions for rest, repositioning, and clinical monitoring. 
Healthcare providers monitored maternal and fetal status 
according to standard protocols, with VR use suspended 
during clinical assessments or emergency situations. 
Control group participants received standard comfort 
measures available at each facility, including position 
changes, massage, hydrotherapy where available, breathing 
techniques instruction, and emotional support from 
healthcare staff and family members. Both groups received 
identical routine obstetric care and had access to available 
pharmacological pain relief options if requested. 

Assessment Protocols and Data Collection 
Pain intensity was assessed using an 11-point numerical 
rating scale (0=no pain, 10=worst possible pain) administered 
at standardized intervals: baseline (upon enrollment), hourly 
during active labor, immediately following VR sessions, and 
at delivery. Anxiety levels were measured using a 100mm 
visual analog scale (0=no anxiety, 100=extreme anxiety) at 
corresponding time points. 
Labor progression was monitored through standardized 
cervical examinations every 2-4 hours, with duration of labor 
stages recorded from study entry to complete cervical 
dilatation and from complete dilatation to delivery. Fetal 
well-being was assessed through continuous or intermittent 
fetal heart rate monitoring based on facility capabilities. 
Maternal satisfaction was evaluated using a validated 10-
point scale assessing overall birth experience, pain 
management effectiveness, technology acceptability, and 
likelihood of recommending VR therapy to others. 
Assessments were conducted within 6 hours postpartum to 
capture immediate birth experience perceptions. 
 
Statistical Analysis and Sample Size Determination 
Sample size calculations were based on detecting a 2-point 
difference in mean pain scores between groups with 80% 
power and 5% significance level, accounting for 10% 
attrition rate. This yielded a target enrollment of 380 
participants (190 per group). 
Statistical analyses were performed using R version 4.3.0 
with intention-to-treat and per-protocol analyses conducted. 
Continuous variables were compared using independent t-
tests or Mann-Whitney U tests based on distribution 
characteristics. Categorical variables were analyzed using 
chi-square tests or Fisher's exact test as appropriate. 
Repeated measures analysis examined pain and anxiety 
changes over time, with mixed-effects models accounting for 
within-subject correlation and missing data. Multivariable 
regression identified predictors of VR therapy effectiveness 
while controlling for potential confounders including 
maternal age, parity, baseline pain levels, and site-specific 
factors. 
 
Study Findings and Clinical Results 
Demographic Profile and Initial Assessment Parameters 
A total of 380 women were successfully enrolled and 
randomized, with 374 (98.4%) completing the study protocol 
through delivery. The cohort demonstrated excellent 
demographic balance between treatment groups, with mean 
maternal age of 26.8±5.2 years and 58% being primiparous. 
Educational backgrounds varied considerably, with 32% 
having completed secondary education and 68% having 
primary education or less. 

 
Table 1: Baseline Demographic and Clinical Profile 

 

Parameter VR Therapy Group (n=190) Control Group (n=190) P-value 
Maternal age (years) 26.9±5.3 26.7±5.1 0.71 
Primigravida status 112 (59%) 108 (57%) 0.68 

Gestational age (weeks) 39.1±1.4 39.0±1.3 0.52 
Body mass index (kg/m²) 24.6±3.8 24.9±4.1 0.46 

Secondary education completed 63 (33%) 58 (31%) 0.62 
Previous cesarean delivery 18 (9%) 21 (11%) 0.54 

Cervical dilatation at entry (cm) 5.2±1.1 5.0±1.2 0.38 
Initial pain score (NRS 0-10) 8.2±1.4 8.1±1.3 0.89 

Initial anxiety level (VAS 0-100) 78±18 76±19 0.64 
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Pain Intensity Assessment and Analgesic Effectiveness 
Virtual reality therapy demonstrated remarkable 
effectiveness in reducing labor pain intensity throughout the 
active labor period. Participants in the VR group experienced 
significant pain reduction from baseline scores of 8.2±1.4 to 
post-intervention scores of 5.8±1.6, representing a 29% 
decrease in pain intensity (p<0.001). Control group 
participants showed minimal pain score changes from 
8.1±1.3 to 7.9±1.5 (p=0.42). 
The analgesic effect of VR therapy persisted throughout labor 
progression, with VR participants consistently reporting 
lower pain scores during cervical dilatation from 4-10 cm. 
Pain reduction was most pronounced during 6-8 cm dilatation 
phase, when VR participants averaged 5.2±1.8 compared to 
8.4±1.6 in controls (p<0.001). 
Time-to-peak pain relief following VR session initiation 
averaged 8.4±3.2 minutes, with maximum analgesic effect 
maintained for 18.6±7.4 minutes after session completion. 

Cumulative pain relief, calculated as area under the curve for 
pain scores throughout labor, was 42% greater in the VR 
group compared to controls (p<0.001). 
 
Psychological Well-being and Anxiety Management 
Anxiety levels showed dramatic improvement in VR therapy 
participants, with VAS scores decreasing from 78±18 at 
baseline to 42±21 following VR intervention (46% reduction, 
p<0.001). Control participants demonstrated modest anxiety 
reduction from 76±19 to 71±20 (7% reduction, p=0.18). 
The anxiety-reducing effects of VR therapy were sustained 
throughout labor, with VR participants maintaining 
significantly lower anxiety levels during transition phase 
(52±24 vs 81±22 in controls, p<0.001). Post-delivery anxiety 
assessment revealed continued benefit, with VR participants 
reporting lower stress levels and greater emotional well-
being. 

 
Table 2: Pain Management and Psychological Assessment Parameters 

 

Assessment Variable VR Therapy Group Control Group Effect Size P-value 
Pain reduction (NRS points) 2.4±1.2 0.2±0.8 2.1 <0.001 
Peak pain score during labor 6.8±1.7 8.9±1.4 -2.1 <0.001 

Anxiety reduction (VAS points) 36±15 5±12 31 <0.001 
Time to pain relief (minutes) 8.4±3.2 24.6±8.7 -16.2 <0.001 

Duration of pain relief (minutes) 42±18 15±8 27 <0.001 
Request for pharmacological analgesia 72 (38%) 131 (69%) -31% <0.001 

Maternal satisfaction score (1-10) 8.7±1.2 6.4±1.8 2.3 <0.001 
 

Labor Progression and Obstetric Variables 
Virtual reality therapy was associated with accelerated labor 
progression, with active labor duration averaging 6.8±2.4 
hours in the VR group compared to 8.4±3.1 hours in controls 
(p=0.003). The second stage of labor was similarly shortened, 
with VR participants averaging 1.2±0.6 hours versus 1.6±0.8 
hours in controls (p=0.018). 
Cervical dilatation progression was more consistent in VR 
participants, with fewer cases of protracted labor (8% vs 18% 
in controls, p=0.006). The proportion of participants 
requiring labor augmentation with oxytocin was reduced in 
the VR group (24% vs 35% in controls, p=0.028). 
Delivery modes were comparable between groups, with 
cesarean delivery rates of 12% in the VR group and 15% in 
controls (p=0.42). Indications for cesarean delivery were 
similar, with fetal distress and failure to progress being most 
common. Episiotomy rates were lower in VR participants 
(28% vs 38% in controls, p=0.048). 

Safety Profile and Adverse Event Analysis 
Virtual reality therapy demonstrated an excellent safety 
profile with no serious adverse events attributed to the 
intervention. Minor side effects were uncommon, with 
motion sickness reported by 8 participants (4.2%) in the VR 
group, all resolving within 10 minutes of headset removal. 
Three participants (1.6%) experienced mild claustrophobia 
requiring brief VR session interruption. 
No interference with fetal monitoring or other medical 
equipment was observed during VR use. Maternal vital signs 
remained stable throughout VR sessions, with no episodes of 
hypotension, respiratory depression, or other physiological 
compromise. Healthcare providers reported high confidence 
in patient safety during VR therapy administration. 
Neonatal findings were reassuring, with Apgar scores, birth 
weights, and umbilical cord blood gases comparable between 
groups. No cases of neonatal depression or other adverse 
neonatal effects were observed in either group. 

 
Table 3: Economic Analysis and Resource Utilization Assessment 

 

Economic Parameter VR Therapy Group Control Group Cost Difference Cost-Effectiveness 
Average cost per patient $12 $45 -$33 $14 per pain point reduced 

Analgesic medication costs $3±2 $28±15 -$25 - 
Labor monitoring duration (hours) 6.8±2.4 8.4±3.1 -1.6 hours $85 savings per patient 
Additional interventions required 18% 31% -13% $127 savings per patient 

Total hospitalization costs $156±45 $234±67 -$78 33% cost reduction 
Staff time requirement (hours) 0.5±0.2 1.2±0.4 -0.7 hours $28 savings per patient 

 
Technology Acceptance and Implementation Feasibility 
Participant acceptance of VR therapy was overwhelmingly 
positive, with 94% rating the experience as beneficial and 
91% expressing willingness to recommend VR therapy to 
other laboring women. Technology usability scores averaged 
8.6±1.3 on a 10-point scale, with participants appreciating the 
intuitive interface and engaging virtual environments. 

Healthcare provider acceptance was similarly high, with 89% 
of staff expressing confidence in VR therapy safety and 
effectiveness. Training requirements averaged 2.4 hours per 
staff member, with most providers achieving competency 
after supervising 3-5 VR sessions. Technical support 
requirements were minimal, with equipment malfunction 
rates below 2%. 
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Fig 1: Pain Score Trajectories Throughout Labor Progression 
 

 
 

Fig 2: Cost-Effectiveness Analysis Comparing VR Therapy vs Standard Care 
 

Clinical Interpretation and Implications 
This comprehensive evaluation of virtual reality therapy for 
labor pain management in low-resource settings provides 
compelling evidence for the intervention's effectiveness, 
safety, and economic viability. The substantial pain reduction 
achieved through VR therapy (29% decrease in pain 
intensity) represents a clinically meaningful improvement 
that approaches the analgesic efficacy of many 
pharmacological interventions while avoiding associated 
risks and side effects [22]. 
The mechanisms underlying VR-mediated analgesia likely 
involve multiple neurobiological pathways that complement 
natural pain management processes during labor. Immersive 
virtual environments effectively redirect cognitive attention 
away from painful stimuli, reducing the brain's capacity to 
process and amplify pain signals. This attention-based 
analgesia aligns with gate control theory principles and has 
been consistently demonstrated in neuroimaging studies 
showing reduced activation in pain-processing brain regions 
during VR immersion. 
The psychological benefits of VR therapy, particularly the 
46% reduction in anxiety levels, may contribute significantly 
to the overall analgesic effect. Labor anxiety and pain 
perception exhibit bidirectional relationships, with anxiety 
amplifying pain perception while effective pain management 
reduces psychological distress. VR therapy's dual action on 
both pain and anxiety creates a positive feedback loop that 
enhances overall birth experience quality. 
The shortened labor duration observed in VR participants 
(1.6-hour reduction) has important clinical and economic 
implications. Prolonged labor increases risks of maternal and 

neonatal complications while consuming substantial 
healthcare resources. The acceleration of labor progression 
following VR therapy may reflect reduced stress hormone 
levels, improved uterine contractility, and enhanced maternal 
cooperation with labor management. 
The economic analysis reveals VR therapy's exceptional 
cost-effectiveness, with implementation costs of $12 per 
patient yielding substantial savings through reduced 
medication use, shortened hospitalization, and decreased 
intervention requirements. This cost profile makes VR 
therapy particularly attractive for resource-constrained 
settings where healthcare budgets are severely limited. 
Implementation feasibility in low-resource settings was 
demonstrated through successful deployment across diverse 
cultural and infrastructural contexts. The portable, battery-
operated VR systems functioned reliably despite challenging 
environmental conditions, while minimal training 
requirements facilitated rapid staff adoption. Cultural 
adaptation of virtual content proved effective across different 
populations, suggesting broad applicability of the 
intervention. 
Several study limitations should be acknowledged. The 
inability to blind participants to group assignment may have 
introduced performance bias, though objective measures of 
labor progression and medication use minimize this concern. 
The 6-month follow-up period was insufficient to assess 
long-term effects on maternal-infant bonding or postpartum 
psychological adjustment. Additionally, the focus on 
uncomplicated labors limits generalizability to high-risk 
pregnancies. 
The sustainability of VR therapy programs in low-resource 
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settings requires ongoing consideration of equipment 
maintenance, content updates, and staff training. 
Development of local technical support capacity and 
establishment of equipment replacement protocols will be 
essential for long-term program success. 
Future research should examine VR therapy effectiveness for 
specific labor complications, optimal timing and duration of 
interventions, and integration with other non-
pharmacological pain management strategies. Investigation 
of VR therapy's impact on maternal-infant bonding and 
postpartum psychological outcomes would provide valuable 
insights into broader intervention benefits. 
 
Conclusions and Future Directions 
This study provides robust evidence that virtual reality 
therapy represents a transformative approach to labor pain 
management in low-resource hospital settings, offering 
significant clinical benefits while addressing key constraints 
faced by resource-limited healthcare systems. The substantial 
pain reduction, anxiety management, and improved birth 
satisfaction achieved through VR therapy demonstrate its 
potential to revolutionize maternal care delivery in 
underserved populations. 
The intervention's excellent safety profile, combined with its 
non-invasive nature and absence of maternal or fetal side 
effects, makes VR therapy ideally suited for environments 
where monitoring capabilities may be limited and 
intervention reversibility is crucial. The technology's 
compatibility with existing care protocols and minimal 
infrastructure requirements facilitate implementation across 
diverse healthcare settings. 
Economic analysis confirms VR therapy's exceptional value 
proposition, with implementation costs substantially lower 
than traditional pharmacological alternatives while 
delivering superior clinical effectiveness. This cost-
effectiveness profile addresses a critical need in low-resource 
settings where expensive pain management interventions are 
often prohibitively costly or unavailable. 
The successful implementation across three countries with 
different cultural contexts, languages, and healthcare systems 
demonstrates VR therapy's adaptability and broad 
applicability. Cultural content adaptation proved feasible and 
effective, suggesting that VR interventions can be 
successfully localized for diverse populations while 
maintaining therapeutic efficacy. 
Healthcare provider acceptance and rapid competency 
development indicate strong potential for sustainable 
program implementation. The minimal training requirements 
and intuitive technology interface reduce barriers to adoption 
while building provider confidence in intervention safety and 
effectiveness. 
Future implementation efforts should prioritize development 
of comprehensive training programs, establishment of 
technical support networks, and creation of sustainable 
financing mechanisms to ensure long-term program viability. 
Partnerships with technology companies, international 
development organizations, and national health systems will 
be essential for scaling VR therapy access to populations 
most in need. 
Research priorities should include investigation of VR 
therapy effectiveness for complicated labors, development of 
personalized intervention protocols based on individual risk 
factors and preferences, and assessment of long-term 
maternal and child health impacts. Mechanistic studies 

examining neurobiological pathways underlying VR 
analgesia may identify opportunities for intervention 
optimization. 
The broader implications of this research extend beyond 
immediate pain management to encompass fundamental 
questions about technology's role in addressing global health 
disparities. Virtual reality therapy represents a paradigm shift 
toward innovative, accessible, and culturally adaptable 
interventions that can improve health equity while reducing 
healthcare costs. 
As VR technology continues to advance and costs decrease, 
opportunities for expanded applications in maternal and child 
health will multiply. Integration with telemedicine platforms, 
artificial intelligence-guided personalization, and real-time 
physiological monitoring may further enhance intervention 
effectiveness and accessibility. 
This study establishes virtual reality therapy as a evidence-
based, clinically effective, and economically viable 
intervention for labor pain management in low-resource 
settings. The findings support immediate implementation 
efforts while providing a foundation for continued innovation 
in technology-assisted maternal care. Through strategic 
deployment and continued refinement, VR therapy has the 
potential to significantly improve birth experiences for 
millions of women worldwide who currently lack access to 
effective pain management during labor. 
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